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- on the purchase of a superb new Hallicrafter SR-400A. Normally priced at $1‘1‘2
with the PS-500A AC power supply you now save $300.

For years the SR-400A has represented top-of-the-line performance for SSB and CV
Loaded with the features you want, brimming with the 550 watts of power you neec
Now priced at the low, low price of $825, complete with the PS-500A, represents
value that you won't see again.

Just this once you can beat inflation, own one of the finest transceivers ever made an
be a winner all the way. Write for full descriptive information. Remember, Henry Radi
always brings you value and, of course, you can trade your present equipment and bu
on the famous Henry Radio easy credit plan.
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Hallicrafters’ all-american made FPM-300,
Mark Hl “Safari’® SSB/CW transceiver is Q5...
from the Mauritania solar eclipse expeditions
to a famous raft adventure in the Atiantic.

Proven design in the tradition of the HT-37

and solid-state dependability are combined in

this compact transceiver featuring state-of-

the-art FET's, hot carrier diodes and bi-polar

transistors for peak, reliable performance for

only $625.

Some of the high performance specifications

arg:

» Dasigned for fixed, portable and mobile use

e Equipped with a self-contained Universal

AC and DC power supply system

Compact dimensions (HWD) 5% x 12 x 11

inches

Weight: 25 pounds

Tuning ranges: 8-600 kHz Bands, 80-10

meters

+ Built-in speaker

+ Power requirements: 117 V or 234 V 50/60
AC; 13.4 VDC negative ground

» Modes: Selectable Upper or Lower Side-

band-CWor RTTY

Type of service: continuous operation with

2-tone 8 SB-CW-RTTY (50% duty cycle)

Power Output: 125 Watts P.E.P. (Nominal)

into 50 ohms

Receiver Sensitivity: Less than 1 uV fo

16 db SN Ratio .

* Selectivity: 2.0 kHz

s Receiver IM: 60 db below 2 equal 10MV
signals

» Heceiver Image and IF Rejection: Greater
than 60 db.

» Internal Receiver Spurious: Less than equiv-
alent 1 Microvolt Signal

¢ Transmitter [M: 30 db below P.E.P. [26db
helow one of two equal tones)

* Adjacent Channel Desensitizing: 3 db with
greater than 10,000 MV

» Sideband Suppression: -50 db minimum
w1 kHz

» AF Power Qutput: 2 watts

« Stability: 100 Hz atter warmup. Max. 100
with 10% line voltage change

= Frequency Readout: Within 1 kHz = 100
kHz of Cal. Point nat more than 3 kHz across
entire 500 KC Band

¢ Break-ln CW: Semi-Automatic

+ CW Sidetone

¢ Audio Frequency Respconse: 500-2500 Hz
Nominal

« AALC: 12 db Compression

* AGC Figure of Merit: 60 db minimum

s Crystal Calibrator: Provides 25 kHz Calibra-
tion Signals

» Cptional Accessories: MR-300 Mobile instal-
lation Kit; HA-60 Blower Fan Kit, works on
ACor12vDC

hallicrafters Z]

See your Hallicrafters distributor today or
write or phone:

The Hallicrafters Co., 600 Hicks Road, Rolling
Meadows, lIl. 60008 U.S.A.

Phone: 312/2538-9600

You should be talking
with a Hallicrafters.
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AND QUALITY

YOUR ASSURANCE OF PERFORMANCE

NEW!
FR-1018

ALL BAND, SOLID STATE
COMMUNICATIONS RECEIVER

Net
$499

Features:
[_l Total ?Jpectrum coverage: 160, B0, &0*, 40, 31+,
, 16%, 15 13", 11*, CB”", ]DA. IOB.
1OC' IDD‘ 6*, and 2* Meter bands

7] Pravision for all mode ruceptuon and fllters 55B,
W**, AM*=, RTTY, and FM*

71 Complete transcewe capability with 101 series

[ Reliable, plug-in circuit boards

("] Better than 1kHz readout on all bands

[1 Selectable fast or siow AGC

[T Built-in noise blanker

"1 Fixed channel crystal contrel provision

PLUS MANY MORE EXCITING FEATURES.

ANOTHER FIRST FROM YAESU!

{=opticnal plug-in crystalst (==optional filters available)
Available saon from your dealer

Price and specifications subject to change without notice

NEW! Amateur
Net

Station Monitor Scope
{"] Features:

[0 Compatible with most all transmitters
#nd transceivers

3 Provision for all mode monitoring:
558
AM
RTTY
I”] Ail essential functions front panel ad.
fustable
[ Builtin 1500/1900 Mz Tone Generator
{7 Vertical input — 3180 kHx — with

455 kHz and 9 MHz optional

For the cleanest signal onh the band, add
this wversatile accessory %o your station
today.

Available soon trom your dealer
Price and specifications subject to change without notice

VISIT YOUR DEALER FOR MORE INFORMATION ON THESE AND THE COMPLETE YAESU LINE
Full six manth dealer warranty with factory service available for continued afier warranty service backup

ADIRONDACK RADIG SUPPLY 51R-847-8350
185 West Main Street, Amsterdam, New York 12010

AMATEUR ELECTRONIC SUPPLY 4144424200
4828 W, Fond du Lac Ave., Milwaukee, Wisc. 63216

AMATEUR ELECTRONIC SUPPLY 05.884.3238
621 Commonwealth Avenue, Orlando, Florida 32803

LW ELECTRONICS 303-244-5%323
1401 Blake §t., Denver, Enloradn 80202

ELECTRONIC EXCHANGE CO. 508-834-9000
B0OB Papworth, Metairie, Lovisiana 70005

FRECK RADID SUPPLY 704-254-9551
38 Biltmore Avenue, Asheville, Narth Carolina 28807
GRAHAM ELECTRONICS 311-634-B428

133 5. Pennsytvania St., [ndianapolis, [ndrana 46204
HAM RADID CENTER 314-993-6050
8342 Glive Blvd., 5t. Lous, Missoun 63132
HAM RADIO DUTLET A15-342-5757
999 Howard Avenue, Burlingame, Californiz 54010

q

YAESY

(213) 633-4007

HAMTRANICS 215-357-1400
4032 Brownsville Rd., Trevasz, Pennsylvanu 19047

HARRISOR RADIQ 516-293-7990
20 Smith Street, Fatmingdale, L1, New Yurk 11735

HENRY RADIO 3-27240861
11240 W. Olympic Blvd., Los Angeles, Calnf 90064

JUGE ELECTRONICS 817.026-5221
3850 5. Freeway, Fort Worth, Texas 76110

QUEEN CITY ELECTRONICS, INE. 513.931-1877
1583 McMakin Ave,, Cincinnati, Qhio 45231

RACOM ELECTRONICS 206-255-6656
15051 $.E. 128th St., Renzan, Washingion 99055

WEBSTER RADIO 200-224:5111
2602 Ashlan, Fresno, California 97326

WILSON ELECTRONICS 7n2-451-5791
P.O. BOX 116. Pittman, Nevads £9044

YAESU MUSEN USA INC.
7625 E. Rosecrans Ave., Unit #29, Paramount, CA. 90723




HIGH POWER and EFFICIENCY
versus CONVENIENCE . ..

sLPEA B7E

SROATEARD LINER® TR

(1} o PFEATE

& mm’hmT ST !‘I
¥ .

1 . ol
WHY COMPROMISE ?

ALPHA 374 DELIVERS IT ALL!

MAXIMUM LEGAL POWER INPUT — Up To 3 KW PEP and a fu!l gallon of
average D-C, even 01 SSTV and FSK with plenty nf satety factor

ULTRA CONVENIENT INSTANT BANDCHANGE Bandpass output filters
¢liminate normal tune-up (ALPHA 374's moderate weight and sleek, desk top
cabinet are mighty convenient oo )

PEAK EFFICIENCY AND QUTPUT ~ Auxiliary controls are provided to permit
“tweaking up’® poorly matched [oads when necessary, And of course ETO uses only
the finest EIMAC ceramic tubes and other guality compornents,

FULL YEAR WARRANTY in the ETO tradition of superb equipment backed by
outstanding service.

For the complete story of the ALPHA 374 see your dealer . ., or, if more
convenient, contact ETO direct.

Tp EHRHORN TECHNOLOGICAL OPERATIONS, INC.
BROOKSVILLE, FLORIDA 33512
{904) 596-3711




Section Communications Managers of the ARRI.

Reports Inveted, Al amzteurs, sspecially League members, are invited (o repogt station activities om the fust of each masth (for
peceding monrh) direct to the SCM, the adsumistrative ARRL official elected by members in each Section. Radio wlub reparts are also

vesired by

s for melusn v ST, ARRL Field Organmzation station appointments ate availahle in aress shown to qualified League

members, General ar Condibonal Class licensees or Eigher may be appomnted GRS, OVS, OPS, OO and OHS, Technicigns may bhe
appomted OVS, OBS, or VHY PAM. 5CMs desire applicatios teadership posts of 5t C, EU, KM and FAM where vacaactes exist
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for the EXPERIMENTER!

INTERNATIONAL EX CRYSTAL & EX KITS

QSCILLATOR « RF WIXER « RF AMPLIFIER « POWER AMPLIFIER

\

.
(

1. MXX-1 THANSISTOR
RF MIXER

4 single tuned circuit intended for
sigral conversien in the 3 tn 170
MHz range. Harmonics of the OX
vseillator are used far injection in
the 60 to 170 MHz range. La Kit 3
t5 20 MHz, Hi Kit 2 te 170 MMz
{Specity when ordering) ... ..,,53.5y

2. SAX-1 TRANSISTOR
RF AMP

A small signal amplifier to drive
MXX-1 mixer. Single tuned input
and link output, Lo Kit 3 to 20
MHz, Hi Kit 20 to 170 MHz
[Specify when ordering)

3. PAX-1 TRANSISTOR
RF POWER AMP

A singie tuned output amplifier
designed to follow the OX oscil-
{ator. Qutputs up te 200 mw,
depending on the frequency and
voltage. Amplifier ¢an be ampli-
tude modulated. Frequency 3.0

00
to 30,000 KHz. $3. j

4. BAX-1 BROADBAND
AMP

Generaj purpose unit which may
be used as a tuned or untuned
amplifier in BF and audio apgpli~
cations 20 Hz to 150 MHz, Pro-
vides & to 30 db gain. ldeal for

5, OX OSCILLATOR

Crystal controllad transistor type.
La Kit 3,000 to 19,999 KHz, Hi Kit
20,000 to 80,000 KHz (Speclfy
when orderlng)... $2.95

5WL. Experimenter ar
Qmateur ....................................

\

A

.
<

6. TYPE EX CRYSTAL

Available from 3,000 to 60,000 KXz,
Supplied only in MC &/l holder.
Calibration is * 029 when oper-
ated In Internztional OX cireuit
or its eguivalent, (Spesclfy

IreqQUENCY) .o v icninrneneas

INTERNATIONAL
PRECISION RADIO CRYST

supplied to meet specifications M

{GP) for
applications

S) for "Commercial

{HA) for “High Agoura

perature toleranc

CRYSTAL
TYPE

-

>
for the COMMERCIAL user...

international Grysials are available from 70 KHx
to 160 MHZ in a wide variety of holders,
Crystals for use in military equipment can be

"Genersl Purpese”

ALS

1L-C-3098E.

Standard"
cy” cloge tem-
¢ requirements.

%

<

write for
CATALOG

INTERNATIONAL

CRYSTAL MFG. CO., INC.
10 NG LEE ® OKLA. GITY. OKLA. 72102

4

7




. WECMP, 1036:1940
2KH, 194,0-19572 o

A EZH £962-1.966

X, 1966-1972

H
EORGE HART WINIM
GE GRAMMER, WIDF -~
D 1.

WRECTORS

Cunada
A, GEORGE SPENCER . . VEZMS
171 Kipling Ave,, !:h:ncu!\sﬂt[d Quehec HoW 3A2
Vice-tirector: Howard dowling . . . ., VEIWT
B [ Ave., 8t O i Qnt. LM 2AT
Atlantic Division
HARRY A. McCONAGHY L Wasw
HTNR ¥enway Dr., Bethesds, MD 20034
Vive-Hrectar: Jesse Bieberman . . . . . . W3KT

R I 1, Box 66, Velley Hill Rd., Malvern, PA 14553
Centrad Division

PHILIFE. HALLER . . . .« -« . - WIHPG
“0Hq 8. Tripp Ave,, Chicago, 1L 60629
Fige-idirector: BEdmond A, Meteger . . . . WIPRN

1520 South Fourth St., $pringrield, 1L 62703
Dakota Division

LABRY J S8(MA | . ;s - WOPAN
22ed Overiaok (., uiuummgton. MN 55431
Vieesinvestar: Thomas M. Kulas . . . . WABRLAW
6741 Wentworth Ave., Minneapolic, MM 55422
Deltz Division
MAX ARNuULL* . . . . . 0. . WAWHN
12 Hogun Rd Nashv:.uc TN 37220
Vice lirector: John H, Sanders . . . WB4ANX

2149 Heatherly #d,, Kingsport, TN 37860
Gireat Lakes Dvision

RICHARD &, EGRERYT . . . . . . - - WHETU
#4749 Bed ¥y Rd., Reynoldshurg, OH 43068
Viee Director; William E. Claasen . . . . WAIML

403 Capyat . 5., Calumbus, OH 43214
Hudsan Division

STANTAE . o -« -« v+« v = o 4. K210
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“It Seems 10Us..”

TRENDS

CURRENT SURVEY of amateur char-

acteristics by an independent research
firm shows no radical, unanticipated changes
in amateur demographics compared with our
own figures acquired in recent years. The
average age appedrs continuing its very slow
climb to around 47, despite 2 substantial
input of teenagers among the newcamers,
Half the amateur body still is professionally
emploved in one phase or another of elec-
tronics science. Ragchewing remains far and
away the most popular operating activity,
though the “traffic and nets” classification
gets a good play. Our 2-meter band, as
expected from the burst of repeater activity,
is much more heavily populated than a few
yvears back. And in the present stage of the
sunspot c¢ycie, 10-15-20-meter activity has,
naturally, fallen off.

One difference, however, we find to be
particularly interesting, because it is the first
confirmation of a view we've expressed
about amateur growth (or lack of it} on a
number of occasions, The view? That im-
position of license fees, in two rounds ($4
and $9, just u five-year license term apart),
was eliminating a ot of the “deadwood’ on
the FCC computer, These were, as we saw it,
license holders of long duration who hadn’t
been able to get on the air in years, but kept
hoping things would change — and finally
decided a dormant ticket wasn’t worth four
(or nine) bucks. To cries of alarm at the
apparent static total of amateur licensees,
we've responded that the figure isx not a
reliable measure, and that true growth from
an active newcomer group is being offset in
pure numbers by heavy dropouts. The con-
firmation? Well, for years, numerous surveys
showed almost exactly 50% of the amateur
body active at any one time, the other half
off the air. The present survey shows active
amateurs now comprising 63% of our total.
This 13% jump means about 35,000 signals
on the air we didn’t have a few years ago,
Who says ham radio isn’t healthy?

One final item concerns responses to
questions of magazine readership. Kvep in
mind this was not an ARRL survey of just
League members, but an independent polling
by a sampling of all amateurs selected at
random from the Calfbook. More than twice
as many read (ST regularly (66%) as read
the No. 2 publication (29%), and more than
three times as many read (ST regularly as

read the No. 3 (21%) and No. 4 {18%) mags.
Asked to name their favorite, QST rated
57%, vcompared with 10, 9 and 7 per cent for
the other three (17% gave no answer). By
age groups, the highest regular readership,
nearly four to one over second place, was of
UST by teenagers.

We think our official journal i entitled
to take a bow.

BASICS

OR SOME YEARS now our “Beginner

and Novice” coiumn has treated a var-
iety af subjects — from Antenna Matching to
Zero Drift. Generally the theme is selected
because it is the one most often mentioned
in recent gueries to our Technical Infor-
mation Service, or in Novice forums at
conventions, Starting with this issue, and
latgely because of member suggestions spur-
ring some of our own latent thoughts, we
institute o more specific format, structured
for beginners rather than hit-and-miss sub-
jects. [t will teach basic theory and con-
struction, while providing as an end result a
working piece or two of equipment suitable
especially for Novices. In other words, it will
combine “book learming” with simple lab
projects.

We start with an FET voltmeter and rf
probe, a basic unit even an old-timer could
find useful, Then, looking toward an even-
tual complete receiver, in instalments our
technical crew will do an audio strip, and
show how to bias it for minimum distortion.
Next in the series is the local oscillator and
head ead. describing how to connect things
for an BO-meter direct-conversion receiver,
And then, on to an i-f strip and BFQ -~
perhaps even showing how to convert the
existing modules for a superhet hookup.

When a reader completes the series, he
should have a good understanding of solid-
state, how a receiver works, how to test it,
and how to use it in practice. Even several of
the non-technical crew here have resolved to
do the whole hit on their own as a refresher.
So even if not in the beginner class, try it —

you might like it!
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League Lines. ..
Just at press time FCCO adopted, effective May L, a new schedule of fees {or most
services, including amateur. Qur basic fee goes from 39 to $10, with 5 (instead of

44) for modifications-—without-renewal. BStill no fee for Novices, RACES, military re-
creation stations. Moral: Don't put off until after May 1 what you can do todayl

Members receiving first notices of expiration of membership are urged to respond
prompily. Some folks wait six weeks io two months and then expect the next issue
of Q8T to arrive on schedule —— no way! A supplementary QST mailing to such late
renewers, though only a couple of days afier the main run, will take weeks longer in
postal delivery ~- the Post Office pays more attention fo a railroad car full of Q5Ts
than to a tew sacks.

One of numerous problems with FCC's proposal to put CB in 224~225 MHz is deroga-
tion of the international regulations, particularly concerning Canadian and Mexican
borders. We understand Canada has now registered ohiection in very strong terms.
Truth and justice may vet prevail!l

While it sometimes seems unfair that CR viclations exist by the hundreds (thousands?
while an amateur less than Extra Class gets a ticket for calling CQ on 14,024.98 kiiz
# rule is a rule is a rule —~ so waich those band edges. (And see "Haps" this month
for evidence of continuing "get-tough-with—CB" policy by FCC.)

A threat to phone patches and other interconnections with telephone lines was raised
by the utilities commissions in North Carclina, Nebraska and Oklahoma, creating
guite a stir. But the matter has been cleared up by FCC in Docket 19808, in effect
reaffirming the Carterphone case,

its heels. Deadlines for listings, May 1 and June 1, vespectively. Complete dope
in ARPSC column this month.

Wwhile no oificial conclusions have been reached about amaieur emergency communi-
cations in general and RACES in particular, FCC is still interested in suggesiions for
improvement., ARRL's Emergency Communications Advisory Commitiee continues its
study, and wants as much input from interestad parties as possible, Address Chair-
man WA4PRG or Hyg,

Dean Burch is leaving the post of FCC Chairman, having been appointed to the White

demonstrated keen insight into the problems of the Amateur Radio Service (page 90,
November ST}, particularly concerning repeater regulation.

Five- and six-band WAC awards are now available, but Q808 must be made any iime
after January 1 this vear. See "IARU News" for details. Won't be eagy, in the pre-
zent sunspot phase; but maybe you can iry iton 6 or 297

The Hudson Coungil crew are hard at work on National Convention plans. Got your
vacation schedule set o coincide with the July 19-21 dates?

Wwriting Ho. on several subjects? If you put one thought to a piece of paper, =ach
with name and return address, the various departments here can answer "in parallel"
instead of "in series." Much less chance for one question to be vverlooked, too.

The W2 QSL Bureau is moving from Ridgewood to Box 8160, Haledon, NJ 07508,

Gupte ~of-the -Month: WS5JT says a group {not all amateurs) was discussing hams and
felt that as a rule, they were just a cul above the average cross-section of people.
why? "The ¢onsensus was that the noed for a spirit of dedication, a dedication to
stick to and master a discipline, was the {ilter that eliminated the dilettante, the
piddler, the wishyv-washy type who never sticks to any cause that requires sustained
effort to achieve success.” Amen.
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OW THAT MY 5-band DXCC is under the belt

with rescrve, and 4 few contests for dessert, |
feel 4 call to share some of the “secret weapons™
with my fellow competitors. The addition of the
7-MHz dipole 1o the THO6DXX is one of the most
significant improvements to the endeavors of
13Xing at WYRX. Perhaps others may be inferested
in this dipole in order to obtain similar benefits.

Living on a4 city lot and trying to have 5-hand
antenna farming that will equal or surpass the
competition of dollars and acres poses a real threat
to those who want to be “first in the pileup” or
wint a contest now and then. As we gradually
compress the world in which we live to inake room
for all, the same can be satd for city lot antenna
farming. If you own a2 monoband or triband Yagi,
gand for 24 through 10 meters, you may be able to
instail a super good rotatable dipole for 40 meters,
[t can be piggybacked to the Yagi and will enable
you 1o take a heatthy whack at a good band. Such
an approach has been ased at WIRX for over a
vear with a THODXX triband Yagi and a 4(- meter
full-tength dipole, pigeybacked to the boom!

Prior efforts had the TH6DXX rotatable at 120
feet, and the full-length 40-meter dipole tixed af
100 feet. While there was no complaint with the
performance of the dipale into Europe and the
Southwest Pacific, the Agians and South Americans
had to be worked virtually off the ends of the
antenna - o most difficult task in contests or at
anytime! The vearn to rotate that dipole and
utopinize the antenna farm had become ulmost an
obsession. Before any imoves could be made to
accomplish the fedt, several major factors had to be
fally considered:

1} Compensating for the additional structural
load on the TH6DXYX, the dipole, the mast, the
boom, and the additional rotational torque.

1) Muatual degradation in performance caused
by the interaction of the THODXX and 40~-meter
dipole antennas now in ¢lose proximiiy.

3) Would the feat bhe mechanically practical
without dismantling the antenna Furm or causing
ather problems.

Fuctor 3 was the primary one to be considered
since fallure of antennas would not make any
ammount of mechanical success an nbjective victory.
Adding a 4(+-meter dipole in the same planc as the
TH6DXX elements could cause undesitable elec-
tricai ioteraction. Previous atiempts by others
indicated such interaction exists and this mode of
construction was ruled out. Unly one practical
possibility was left; piggyback the d40-meter dipole
to the hoom of the THODXX. If was assumed thai
the performance of the TH6DXX would not be
degraded by the dipole, but conjecture us to the
effect of the boom on the dipole was not en-
couraging,  However, this type of construction
offered the best possibilities.

While important, overcoming the mechanical
problems was considered sevondary 1o solving the
electrical vnes. Nevertheless, the project seemed
worthwhile if the periormuance of the dipole
strapped to the boom was as goad as it was in the
fixed position. Other antennas such as verticals and
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inverted-V antennas were tried but none could
compare to the high dipole. This was especially
true on receiving,

24

Factors 1 and 3 were evaluated “ham style
and it was hoped that the assumptions made would
turn out to be favorable luter on. First, it was
assumed that piggybacking the dipole fo the boom
would mutually sirengthen both antennas, pro-
vided that the mechanical ioterfastening was
adequate. Second. the overhead outrigger an the
TH6DXX, an absolute necessity, would have to be
becfed up to handle the extra weight and wind
load caused by the addition of the dipole. The

* 22837 Ridgeway, Richton Park, IL 60471,

Photograph of clamp-and-insulator method of

jaining dipole to boom.
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Fig. 1 - SWR vs. frequency curves ot the 40-meter
dipole. The solid curve is for the fixed dipole at
105 teet and the dottad curve i$ tor the ratatabie
dipole with matching network at 120 feet.

assumptions  proved correct anid paradoxically
enpugh, the rotational torque caused by the wind
seeted to be reduced. The dipole torque tended to
counter the torque of the wind {rom the elements
af the THODXX. The lateral loading of the wind
un the towet was not reduced, however.

Before installing the dipole. each half was
preassemibled in two sections, The TH6EDXX was
tipped in 2 seesuw tashion and the dipole was
installed by sections, keeping the weight balanced
as much as passible. The operation was comn-
siderably stmplified by the fact that the dipole and
boom were in 4 vertical position while the ¢lements
were assembled. Atter completion of all four
sections, the THEDXX and dipole were locked in
the horizontal position. But the uestion was,
“Would it work?"” Mechantcally, everything seemed
in order but the interaction between the hoom and
the dipole proved to be the mast time consuming
and challenging problem.

1

+@=IN. SLICE OF PVC
XIBLE W, WPE 5

Fig. 2 - Clamp detail showing PVC insulators.
Hardware is size 1(4-20, plated. See text for
further details.

Initial Performance — Both Antennas

A feed line and balun wege connected to the
dipole and initial tests indicated that a matching
network was necessary. The SWR was over 5:[1 A
Milien Transmatch was installed and immediately
on the air tests gave 59 reports from far-reaching
DX locations despite the high SWR on the line
ithis aught to take the salt out of seme beliefs).
Being able to rotate the dipole was a dream come
true. It showed directivity comparable with a
Telement Yapi Signals in Asia and South America
as well as ather places wurked when the dipole was
fixed were now all readable, it gave the incentive
to carry on and lick the SWR problem on the line.

Through some degree of Foresight, and a
practice | recommend tor all Yagis, the TH6DXX
was originally installed with 4 strong swivel/tilting
argangement whereby the TH6DXX could be in-
stalled and serviced on top the tower hy one
person. This made adding the 40-meter dipole to
the boaom an easy feat without removing the
TH6DXX or any part of the antenna farm as it
existed. 1t turned out that the entire operation and
instatlation of the dipole took about 4 hours. [t
was accomplished by the writer single-handedly on
top with the XYL at the bottom tying ropes!

& Brief Discussion of
Installation Techrigues

The 40-meter dipole was installed on the boom -

uof the THEDXX with 12 pairs of equally spaced
clamp sets made beforchand from back-to-back
E.M.T. {Electrical Metallic Tubing) conduit ciamps
uf the appropriate size. The dipole was insulated
from the clamps by means of 2-inch (5 cm) pieces

Physical layout of balun. The tilting arrangement
mentioned in the text can be seen just above the
{ucite mounting plate ot the balun.

L.M.T. TUBING CLAMP
FOR 2-IN. 0D, TUBING
(

FLE ATER P LIT &
BOTTOM FOR COMPRESS)ON.



of 1-i/2-inch 1D flexible PVC water pipe (slit for
compression) a4t each clamping point. Since the
valtage at the center of the untenna iy relatively
low, there was not too much concern for the
dielectric losses of the PVC insulators. A solid
Teflon centerpiece approximately a foot long, was
machined to fit inside the center pieces of the
Jdipole halves to accomodate strength and electrical
considerations.

Print to going further with the dipole, it was
felt best to examine the THAODXX to see if
anything had happened to its SWR, front-to-back
tatio, and gain. On the ajr tests compared to the
vriginal installation results (carefully recorded)
showed absolutely no change. [t seemed that the
theory and assumptions concerning interaction
had born fruit. The 4{meter dipole had absolutely
nto effect on the performance of the TH6DXX.

With beamning enthusiam, the problem of the
high SWR on the dipole waé tackied next. In the
intertin, the Matchboz at the transmitter was used
and DXing was superb, Naturally, [ was not
content with the high-line SWR. [ might lose a
couple of dB in a critical pileup! A long series ot
measurements of SWR and impedance at the top of
the antenna and in the shack gave me the data
from which 1 drew the following conclusions:

1) The 5:1 SWR on the 40-meter dipole
transmission line was present across the entire
4)-meter band and appeared to have been caused
by the close presence of the TH6DXX boom.

2} No amount of end-stub adjustment on the
40-meter dipole would improve the SWR.

3} At the input terminals of the dipole, two
resonances were observed. First, there was a very
broad resonance on 40 meters which appeared to
be the natural, full-fengih resonance of the dipole.
Second, a very sharp resonance was observed
around 9 MHz. The latter appearad to be the effect
of the mutual coupling between the boom and the
dipole.

4) A matching neiwork might be devised ot the
antenna terminals to correct the SWR if the input
terminals could be seen as a network of electrical
parameters.

$) The natural resonance of the 30-meter
dipole appeared to be dictated by the length of the
outer stubs rather than by the massive aluminum
center structfure consisting of the boom und
clements of the THO6DXX, The latter ran parallel to
the dipole for approximately 24 feet (7.2 Metess).

Fliminating the High SWR at the
Feed Point of the Dipole

After many sessions at the kitchen table with
slide rule, Smith Chart, and accumnulated data, an
analysis of the interaction problem produced some
practical answers. As seen from the antenna ter-
minals, the effect of the boom and insulated
mounting clamps produced a series capacitive
reactance which had to be tuned out. Two in-
ductors {of approximately 1 uH each) were then
placed mn suries with each half of the dipole. The
resulting SWR as a function of frequency iy shown
in Fig. 1.

An eguivalent network showing the effect of
the interaction is given in the appendix. While
other models could be derived perhaps, this one
proved useful in obtaining the final results. It
might be of interest to others who want to venture
into the same territory. One thing is certain; the
solution to problems resulting from the interaction
of magnetic and capacitive coupling between two
antennas is cerfainly ro picnic.

Coustriection

The overall length of the dipole was 635.7 feet
{20 m) with each half consisting of five telescoping
sections. The details of the construction can be
seen in the photographs and in Figs. 2 and 3. In
uddition, an ri~choke type of balun was used which
had provided good isolation when the antenna was
at the lower level of the tower. It consisted of 20
turns of the RG-8A/U coaxial feed line wound on a
plastic bucket which was 10 inches (255 mm) in
diameter. The bucket was strapped to a Lucite
mounting plate with nylon rope (see photograph).
The matching coils were made from [/4-inch
copper tubing and consisted of 10 turns 1-1/2 inches
(38 mm) in diameter and 1-1/2 inches long.

Fig. 3 - Side view of boom with 40-meter dipole attached. The telescoping sections are fastened with

stainless-stee! hose clamps. The overlap between secti

ans should be at least 6 inches (150 mm].

INSTALLED/TEL FSCOPED

G5.7 FY.

{20 M)

SUPPORT CABLES

MAST SECTION
DUTRIGGER OF THEOXX

/

THEDX X BOOM
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ANTENNA TUBING 1-1/2" 0.D.
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Tl

ONS AND 2 12-FOQT (3.7 M) MIDDLE SECTIONS.
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Fig. A1 — Approximate circuit of the dipale-boom interaction.
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Fig. A2 - Circuit details of dipole, matching
netwaork, and balun.

The ceater two sections of the dipole were
ukde  from  two  12foot (3.6
&6 1-T6  aluminum  tibing. These were 1-1/2
inches OD and had a wall thickness ot (058 inches
i1.47 mm).

Conclusions

For all those who own small ¢ity lats, there is
always # way fu prepare for the big pileups in
competitive events. To make the picture complete,
the S80-meter antenna prohlem was salved quite
icely using three directional half-wave titted ver-
ticals, separately end fed. ull hanging from the
same “stick™ and contained on the city lot, They
can he fed alse as quarter waves for 1640 mefers
muking a 6-band location. Thoughts are presently
being lent towards a S-band rofatable Yaugt baved
on further additions to ihe THeDXX, possibly
making the 40-meter dipole serve a dual-band
functron.
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Sincere thanks must be exiended to the XYL
for the rope-tving help, the kids aid neighbors tor
the action-watching committee. and Lv. bred
Morris, WILUE whose PhD in physics didn’t hurt
matters any.

Appendix

¥quivalent circuit of the interaction between
the 40-meter dipole and the THODXX boom. The
circuit shown in Fig. Al was used in evaluating the
gffecis of the boom on the Jipole inpat im-
pedance. R1 is the radiation resistance of the
dipode, Ly is the equivalent (or distributed) indue-
fance of the center section of the dipole in
proximity to the hoom, Y is the equivalent
capacitance of the latter section to its opposite half
ton the other half of the dipele). L, is the
equivalent inductance of the outer end of (he
dipole and 7y i the equivaleat capacitance of the
outer end to its opposite on the ather half of the
dipole.

The boom is considered to be a radiator in
proximity to the dipole and a similar set of
paratneters are assumed; R2, L., and (g being the
eynivalent raliation resistance, equivalent in-
ductance and capucitance, respectively. g is the
mutual capacitance briween the boom aed dipole
{which also mcludes the capacitance of the PVC
insulator <lamps). and the dots aon Lg and Lp
represent the mutuat inductance between the
honm and dipole. This means that a vurent f,, in
the dipole will produce un induced emt in the
boom (¥) such that the induced current (f;)will be
in the direction shows.

Analysis and measurements indicated that the
inductive component [y, was reduced while the
cupacitive component was increased. The net eftect
was that the impedance at the antenna terminals
consisted of u cupacitive jeactance in series with
the radiation resistance. The final equivalent ctrcuit
is shownt in Fig. A2 where X is the capacitive
reactance and R, 15 the radiation resistance of
dipole-THED XX coambination.

Remerber the “Let’s Talk Transistors™ series
by Robert E. Stoffels, WBOESHY We've put to-
gether 4 reprint booklet of this 9-part traosistor
primer und it is available from ARRL for %1
inciuding postage.

QST for




A Simple and Efficient Mixer

for 2304 MHz

With Suggestions for Use At Other Frequencies

BY LEROY MAY,* WS5AJG/WSHN AND
BEN LOWE** K4VOW/WASUVM

EVERAL GOOD articles have been published
on the design of uhi mixers. However, some
conventional circuits may be difficult to adjust and
require expensive test equipment not uvailable to
the average ham, or average vhf operator, for that
matter. This article describes a simple-to-build
2304-MHz balanced mixer that requires no tuning
and has very good isolation between ports. It uses
inexpensive hot-carrier diodes, requires low power
for local oscillator injection, and has u SD-ohm
ontput. Nothing new or startling is claimed for this
approach, and these mixers may not be uny better
than other types. The atiraction is that satisfactory
performance is easily obtained by the average
worker.

The procedures and techniques described here
also work well at 1296 MHz or 432 MHz by
altering the physical dimensions, but their main
worth is on 2304 MHz where 1f presmplification is
still raiher difficult to obtain. All this is to say that
when low-noise :f preamplification is not available,
the very best mixer possible is mandatory, along
with the best possible i-f post amplifier that the
ufif man can secure. An i-f amplifier circuit with an
excellent noise figure, to be used in conjunction
with the 50-ohm mixer output, is included. For the
receiver using a mixer with hot-carrier diodes, the
receiver noise figure is essentially the mixer con-
vection loss in dB plus the i-f post amplifier noise
figure in dB.

In the last section of this article an interesting
and useful nomogram is presented which relates
sensitivity in microvolts, dBm, noise figure and
noise temperature, as well as bandwidth, for the
receiver being used. This chart is rtaflored for

* 9428 Hobart $t,, Dallas, TX 75218,

#+ 3025 Teakwood Drive, Garland, TX 75042,

ham-type communications wotk and uses such
noise figures as are possible for the uverage amateur
to zchieve with simple equipment.

Electrical Circuit Details

Simple mixers may take several different forms.
The 2304-MHz mixer described herein assumes the
configuration of the so called “rat-race™ or hybrid-
ring mixer. It is similar to the Magic T bulunced
mixer but has a somewhat more limited band-
width, u feature that is desirable for amateur
applications. Many uses for the ratrace arrange-
ment have uppeared, but not much information has
been published in amateur circles on its use as a
balenced mixer. Very briefly, the operation is as
follows: By referring to Fig. | it can be seen if a
signal is applied to the ri-input port, it shifts 907 in
phase as it travels 7/4A to the cathode of CRE. A
TN shift in phase oceurs as the signal travels
3f4n to the anode of CR2. Since the LO and rt
signals are fairly close in frequency, the lines are
effective for both. For the LO-input fo reach the of
part, the energy must travel 1/2X or 180° phase
shift, when going in the clockwise direction from
the L.O port to the rf post. There is a 360)° phase
shift as the signal travels a full wavelength in the
counter-clockwise direction. Assuming negligihle
line loss the 1L.O energy from the two paths arrives

A BNC fitting is spot soldered to the bottom
ground plane, outsida, allowing very short con-
nections for the i-f output matching components.
The i-f feedthrough terminal is not a capacitor.
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LOCAL OSCILLATOR
INRUT

Fig. 1 - A representation of the
“rat-race” mixer, patterned after
the coupier of the same name that
has been described in microwave
text hooks for many years.
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Fig. 2 - A top and an end view of the balanced
mixer. The top #nd bottom ground plahes are
pieces of doublesided pe board materal. BNC
connectors are soldered to the foil as the first step
in assembly. Copper strips are used as center
conductars in a strip-line sandwich. The diodes are
Hewlett Packard 5082-2835. At C, values are given
for components to match the mixer output o the
i-f amplifier.
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at the tf port 180" vut of phase, thereby canceling
itself. The same dargument holds for the rf signal
atriving at the LO port. A T2-ohm line provides a
taizsly good impedance match for the if and LO
ports and the iodes. This line can either be

'RG-59/U cable or of strip-line construction.

The biggest apparent advantage of the rat-race
mixer is the bigh isolation afforded between the
ports; values of 20 dB or more are achieved. As a
result of this inherent solation in the device,
efficient use of local-oscillator injection power is
realized, That is, virtually all of the power reaching
the L0 port uitimately reaches the two hot-carrier
diodes. The same reasoning applies to the 1f input
signal. One other distinet advantage of the rat-race
balanced mixer is that the phase relationships of
the unit gperate in such a fashion as to greatly
suppress noise from the local oscillator.

The two diodes used in this mixer are the
paputar Hewlett Packard 5082-2835 which retail
far 90 cents each. Incidentally, more expensive
microwave diedes rated for minimum noise at 2
GHz (5D82-2378) were fried and compared, but
thers was no advantape discernible when using
them.

i-F Amplifier

very little matching is required at the i-f port
of the mixer to offer a $-ohm source impedance
to the i-f post amplifier. The post amplifier is
designed For 28 MHz and is connected to the mixer
by means of a short piece of RG-38{U cable. A
puod, low-noise winplifier design 15 shown in big. 2.
‘The perfarmance of this amplifier has been meas-
ured on laboratory test equipment, and exhibits a
noise fizure of fess than 1.5 JB. Duplication of
results is no problem if the values shown are used.
Two points should he kept in mind: The noise
figure of the post amplifier adds directly to the
imixer notse figure, and, the mixer i-f output should
be mutched to appear as 50 ohms at 28 MHz
Low-noise amplifiers are designed to ¢xhibit mini-
mum noise when connected to the proper source
impedance.
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The top ground plane has been removed to show
the placement of the strip-line camponents and
mixing diodes. Two open-ended decoupling stubs
can be seen connected to the i-f output terminal,
near each diode. The open ends are under one
section ©of the strip line, and spaced equslly
between the line and the ground plane.

There is one other point concerning the mixer
circuit and it is worth mentioning at this time. At
2304 MHz it s difficult to obtain a really good
bypass capacitor. Since the rat-tace mixer needs
such decoupling at the diodes, a different scheme is
employved to solve this problem. In the lavouf of
the 2304-MHz strip-line version of the mixer, Fig.
2, shows two small open-end quarter-wave lines
attached to each diode at the i-f side of the diode.
These two pieces of copper offer an effective short
cireuit at the signal and LO frequencies while not
atfecting the i-f signal.

Mechanical Layout and Construction

Since the type of mixer under discussion lends
itself . readily to strip-line construction, that ap-
proach was pursued for the 2304-MHz version. The
design takes the form of a sandwich using two
pieces af printed-circuit board as the ground planes
and a triangular picce of flashing copper mounted
inside the sandwich for the circuit element. The
friangle is actually constructed by cutting three
separate 1/2x lines (at 2304 MHz) and soidering
vach separately into plaee in the circuit, Three
BNC connectors are saldered to the pe bourd and
serve as f input, LO input, and i output. The
lagout gives all the information necessary, in-
cluding the sandwich spacing for proper circuit-
element impedance, and the lengths of the three
sides of the triangular copper strips. The rat race
was shaped inta triangular form since cupper is
easier to cut in straight lines than in circles. This
layout allowed short diode lead length, vielding
less series inductance.

Fig. 3 — A low-noise i-f amplifier
i$ essential in obtaining a good
receiving system at 2304 MHaz,
Also important is a match be-
tween the mixer output and the
amplifier input., The transistor is a
Texas Instruments MS175. Qther
low-noise transistors may be used,
provided that their input and out-
put impedances can be matched.

J3
am-mHz |
INPUT
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The lengths should be followed closety, but
they reully are not overly cvitical. The bandwidth
of such a device is more than sufficient for amateur
work. The matching vircuit at the if output is
likely to be the Hmiting fuctor.

Far proper circuit operation the lead lengths of
the mixer diodes should be Kept very short. The
diodes are rather delicate, so a minimum amount
of beat should be allowed to reach the body of the
diodes while installing them in the mixer. The BNC
connectors are soldered to the lower pround plone
first. Next, the strip line is constructed and put
into place, to be followed later by the top ground
plane. Before the top plane is bolted on, the Jiodes
are placed on the strip-line circnit in their proper
places. Since the diode leads should be tno short to
heat sink, the soldering job must he completed
quickly. Rather than use a small, low-wattage iran,
it seemed that a larger iron, such as a 100-watt job
with a ciean point. actually was casier fo use. Just a
quick touch and the diodes are tacked in ay the last
aperation.

i-F AMPLIFIER
Hav

4700

%
520 | 2a=MHr

: : OUTRUT
\

EXACEPT AS INDICATED, DETIMAL
VALUES OF £APACITANCE ARE

IN MICROFARARS [ pF ;| OTHERS
ARE IN PICOFARADS [pF OR npF)!
RESISTANCES ARE IN OHMS,

k #1000 , W3] 500 000
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Fig. 4 -~ For 1296 or 432 MHz, a rat-race mixer
may be constructed from sections of 70-ohm
coaxial cable. RG-59/U is used by the author in
this iltustration,

Other Bands

As for uwsing this sawme tvpe of mixer on 290
MHz and 432 MHz, a word should be mentioned
about techniques used for those frequencies. At
1296 MHz very pood results have becn obtained
with a coaxial-cable version rather than a strip-line
arrangement. The coax {RG-39A/U), can be either
tapped at proper points through the shield, or the
proper [engths cun be cut and secured with fie
points at the proper places — kind of a poinf fo
point thing. [f tapping the coax is chosen as the
method to be used, the following procedure can be
followed. Cut a length of coax 4 or 5 inches jonger
than necessary for o 1296-MHz rat race ¢1.5x times
velocity factor of the coax) Strip the insulation
off and discazd it. Remove the braided shield by
bunching the braid together to increase its dia-
meter. At the proper lengths for 1296 MHz, see
Fig. 4, tap points are made by cutting insulation
away from the center conductor, soldering a small
insulated wire fo the center conductor, and then
covering the connection with ane jayer of electrical
tape. A small hole can he punched in the tape
through which the tap wire can be brought. Then
the braid is pulled over the fapped center con-
ductor, and the tap wires are pulled through the
braid. The braid is then pulled down tight against
the venter-conductor insulation to restore the
T0-ohm line impedance, No doubt the voax-cable
version couid he used at 2304 MHz also, but the
short lengths tend to make the process difficult.

At 432 MHz the lengths of coax cabie begin to
wet somewhat iang, s they ure folded around to
decrease the size of the mixer. This folding
arrangement does nothing to alter the pertor-
mance, but care should be taken to ground the
shields effectively at a number vl places. A poud
design method would be to lay the cous down ona
piece of pc board and solder along the whole
fength of the element. However, since fransistors
fhat do a guod job at 432 MHz have long since
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been available at cheap prices, it seems a Jttle
academic {o uwse fhis type of vitcuit when a
transistor mixer wounld oiter a conversion guin
rather than a loss. Moreover, with an etfective rf
preatoplifier at 432 MHz to set the overall noise
figure of the receiving system, any mixer noise is
overriden anyway.

Adjustiment and Operating Procedures

There really are no operating adjustments. This
is the big advantage over the single-cnded mixer
with various tnput lnks tor signal, LO and f ports,
as well as the froublesome reaction hetween all
three, Metely connect the rat race fo the i-f post
amplifier with a short length of cable. The output
of the 28-MHz post amplificr should be connected
to the station receiver in use.

The local-oscillator infection power fto the
2304-MHz strip-line mixer should be about 3 mW.
Actually, 1.5 mW may be sufficient, but it is well
to have a Httle exfra power available. Not much
difference in operation should be noted when the
LO power is varied between [.3 and 5 mW.

Perhaps the reader will wander what kind of
interference may be apparent when the antenna is
connected to the input port, since no mention has
been made of any kind of preseleciion on the front
end. This is kind of an “iffy " question. Should the
station location be near an airport or where strong
radar is vperating near the 2304- or 1286-MHz
bands, it is entirely possible that irouble may be in
the books. In such a case, as with any type of
receiving system, it may be necessary to resort fo
some kind of a coaxial-cavity filter - or perhapsa
strip-line filter — to min some telief. 1T an effective
rf preamplifier, such as a parametric or traveling-
wave fube job, is available at the frequency
involved, of course this wouid help. Even then it
might be necessary to place a1 sharply resonant
preselector hetween the 1f amplifier and the mixer
to decrease the trouble from the rudar signals.

Hopefully, one will not need to resort to such
measures, and, znce a good of preamplifier may
not be available tn the starting 2304-MHz enthus-
fagt, good results can be nbtained without such
shueply resonant preselectors.

Now we come to the aumbers department. This
i 2 dungerous drea for most of us who Jdn not have
sufficiently elaborate and sophisticated test gear.
Fven those that do have such pgear can have
diftficulty cammunicating with others in the same
area. Commercial numbers and amateur numbers
are many times incompatible, The sharp-eared uhf
DX man who can copy a weak burst of code
through the residual noise of his receiver, is 4 far
different person from ihe commeszcial customer
whose reception levels are hased on an S/N ratio of
anything fram 3 to [0 dB. Nevertheless, it might
help a little fo relate what was found with this type
of mixer compared to other tvpes, and describe the
{imited tests available to the average ham.

At W5AJG, u signal generaior at 1296 and 2304
MHz is available, Also available is a commercially
made TWT (traveling-wave-tube) low-noise ampli-
fier with a published noise figure of 5.3 d8 at 2304
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MHz and 5.0 dB at 1296 MHz. Laier a parametric
amplifier at 1296 MHz became available for test-
ing, and this device has a noise-figure specification
of 2.5 dB.

These preamplifiers were inserted and removed
on various tests with the signal generafor in an
attempt to determine the mimimum «iscernible
signal so some sort of a sensitivity quantity could
be obtained. Additionally, on 1296 MHz, working
circuits of about 250 miles, 75 miles, and 25 miles
were maintained, and comparisons znd tests too
numerous to mention wete carried out for many
manths. About the only rigid test that was made of
the 2304-MHz rat-race mixer was the vonversion
loss. This test was made using sufficient equipment
in a Isboratory. It was found that the ratio of the
available signal input power to the available i-f
output power wus 5.2 dB, for the mixer onky.

At the home station, using the signal generator
at 2304 MHz into the rat-race mixer with an LO
power of 2 W, thence into the post amplifier
feeding the siztion receiver (51J4} set for 6-kHz
bandwidth, a minimum discernible signal of
-130.5 to —~131 dBmcould he copied. This type
of signal would be compared to u DX station
putting in a signal just slightly above the noise buf
10@-percent copy on cw.

Inserting the 2304-MHz TWT low-noise atnpli-
fier between the signal generator and the rat-race
imixer resulted in no improvement in the signal-to-
noise ratio but, of course, did provide overall gain.
This would tend to indicate that the rat-race mixer
is at least as good ax the TWT at 2304 MHz. As
seen on the chart, this would correspond to a 6-dB
noise figure or pethaps slightly less.

Using the coax-cable version of the rat-race
mixer on 1296 MHz. the same order of sensitivity,
as measured with ihe signal penerator, was ob-
served. However, upon inserting the TWT amplifier
a slight improvement in the 8/N ratio could be
abserved. This would also tend to show that the
rat-race mixer aione was not quite as good by
about 1.5 dB. This was also borne put by the
on-the-uir tests with stations at 25 to 250 miles
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distant. Upon inserting the 1296-MHz parametric
amplifier, 1 quite noticeable difference occurs,
which is to be expected with a preamplifier having
a 2.5 JdB noise figure. All of this shows that if no 1f
preamplifier is available, the mixer pives u very
good accounting of itself. And the better the
mixer, the less demanding will be the requirements
when the preamplifier does become available.

Related Information

In muking tests on mixers and rf front ends,
several different types of test equipment may be
used. As shown in Fig. 5, an attempt has been
made fo produce a chart which will allow the
amateur to relate the data obtained with his
particular piece of test equipment to another farm
of the sarme data, Basically, this chart equates
signal level in 4V across a 50-ohm load or signal
power level in dBm to either noise figure or
equivalent noise temperature for a given band-
width, This chart was derived from the definition

of noise figure: N Sﬁué"h
SoiNa

where

81 = signal power at amplifier input,

Ni = noise power at amplifier inpui or generated
by amplificr,
Sa = signal power at amplifier output, and
Na = noise power at amplifier output.
The equation for noise figure is rearranged as
follows:
Si* Ni X NF % So/No. and Ni = noise power
generated in a device at given temperature.
Ni= KTB,
where
K = Boltzmann’s constant = 1,38 x 10r#3

T = temperature in "K = 290° for room temper-
ature, and
f# = noise bandwidth in Hz.

{Continued on page 1)
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Learning
to Work with

Semiconductors

BY DOUG DE MAW.* WICER AND
LEW MCCOY,** WilCP

This is the first part of & course in

fundamental theory and application of

semiconductor devices. This series Is
for the wewcomer to radio and tbe
tube-oriented wnateur who wishes to

cross over intn the interesting world of

transistors. The course Hlustrates how
transistors function in active cireuits,
bow to test and evaluate circuits in
which transistors are used, and bow to
build and wuse an FET voltmeter in
addition to constructing an amateur-
band receiver. The use of intcgrated
circatts bas been dodged wherever
prractical in order to make the course
easier for the beginner to comprebend.
simiarly, the employment of mathe-
matics is avoided except where ab-
solutely wecessary to aid in wader
standing the concepts discussed bere.
At the conclusion of this series the
reader will bave built an FET volt-
weter, an rf probe, and a hane-band
cw/ssk receiver of simple Jdesign and
above-agverage performance,
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This shows the completed instrument and the sf
grobe. The protruding bolts at the end of the
meter case are the test lead connecting points,

Part 1

BT (S commence by examimng the transistor
and compazing it to s vacuum tube. The first
working madel was aunounced to the public by
The New York Times on July 1, 1948, the briet
disclosure read, in part, *A device culled a tran-
sistor, which has several applications in radio where
4 vacuum tube is employed, was demonstrated for
the first time yesterday at Bell Telephong Labora-
torigs . . . where it was invented.” The mventors
were John Bardeen, Willlam Shockley, and Walter
Brattain. The term rransistor was derived from the
words franster and resistor, presumably because
current was being transferred through a resistive
material (semiconductor), Tremendous strides tor-
ward have occurred, und still continue, in the
sophistication of that first solid-state device which
amplitied zudio-frequency encrgy.

The basic transistor has long heen called »
hipolar device |bipolar transistor). The expression
bipolar signities that the transistor has two electric
poles, as does a magnet with 1ts north and souil
poles, ar 4 hattery with its positive and negative
terminals, Modern-day  bipolar transistors are
manufactured tor use from de fo the microwave
frequencies, and are available in power ratings up
to nearly one handred watts, singly. Mass
production techniques, plus high consumer de-
mand, has brought them within the reach of hams

tor peonies in  many instances! enerally
speaking, transistors perform as well as or better
than vacuum fubes, particularly at low signal levels.
Radio amateurs have been attracted to circuits in
which transistors are used because buttery-operated
portable and emergency equipraent 18 much easier
to realize than when working with tubes, This
results from the greater efficiency made possible
by solid-state circuits ilow voltage, low current,
and ne filaments to power). This rationale is
bolstered by the fact that transistorized eircuits
requize less maintenance than do those in which
tubes are emploved. Semiconductor devices have
shorter lead lengths, and are physically smaller
than tubes. These two charactenstics provide
ancellent miniaturization capability. Greater circuit
stability than is typical with vacuum tubes results
feom the shorter lnfernal lead lengths of tran-
sistors.

Bipolar fransistors can be vompazed to friode
ithree electrodest tubes by understanding that
transistors also have three elements. This teature
takes them triode devices, just like the triode

+ 38T Technical Editor.
¢#* Beginner and Novice Editorx.
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tubes ure. That, however, 5 where the basic
similarity ends. Tubes sinplify ac and 1f roftage,
but bhipolar transistors smplify ewrrerrs, Further-
more, the terminal (input and outputy impedances
of bipolar transistors are conwiderably lower than is
the case with triode tubes. This does nat mean that
transistors are maore difficult to work with. Rather,
it calls for specific techniques when designing the
networks which dre used between stages of a
vircuilt, or between the transistor and the external
device to which it is vounnected (microphone,
antenna, VFOQ, and the like). A triode-tube ain-
plifier stage might evhibit typically an inpat
impedance (grid) of, say, 500,000 ohms. An
equivalent circuit in which a bipolar transistor 1
used may present an mput impedance {(buse
terminal) of S04 ta 1000 ohms. This characteristic
Is not formidable to those who learn bhasic
matching technigues. Faamples of the latter will he
seen and applied throughout this series.

Anotber Kind of Transistor

Thus {ar we have talked only about the bipolar
transistor. A transistor which more closely re-
sembles the irinde tube in performance is the
field-eftect transistor (EET). The term “field
effect’ is derived trom the fact that the internal
cutrent flow in an FET ix regulated by the
variation of un electric fiefd within the device.
Changes in this electric field are brought about by
spplication of an exterpal control voltage which is
suppiied to the FET control element (gate}. Those

vho are familiar with the operation of vacuum
tubes will be able to equate this principle o the
application of nepative control bias to the grid of a
tube to change its condustion {amplification char-
acteristies),

‘The basic field-eftect transistor is the junction
FET, or §FET. The junction ix similar to that of a
bipolar transistor, being formed so as to fuse
together the semiconductor materiais which com-
prise the device elements - collector, hase and
emitter in a bipolar transistor, and drain, gate and
source in an FET. These elements correspond in
peneral to the plate, grid and cathode of a trionde
tube, respectively (Fig, 1),

A variation in the basic FET is becuning more
and more prominent in circwt design the
MOSEET, or metal-oxide silicon FET. Fuor the
nost part there is [ittle difference in the per-
formance characteristics of the JFET and
MOSEET, though there are some subtle differences
which will be seen later in the course. Basically, a
MOSFET has a layer of insulating material (silicon
dioxide) between the wate and the remainder of the

semicanductor junction idrain  and  sourcel.
MOSFETs are sometimes called IGFETs (in-
sidated-gate  FETs). Regardless of the two

acronyms, they are the same fellows. Triode

Be sure to check the battery placement before
mounting in place, to provide clearance for the lid.

April 1974

M )
EMITTER
(8
f""-\,‘ /-""—-“
oare S DR%IN / DRAIN
D——Kb— N SATE | N
[N — o {
\\..../ SOURCE R SOURCE
tc) (o)

GATE 2 AT, DRAIN

SATE | el SoURGE

18!

Fig. 1 — Bymbols for a triode tube and the various
transistors discussed in this beginner’s course. A
hipolar transistor is shown at B. 4t C, a JFFET; at
0, a single-gate MOSFET; at E, a dual-gate
MOSFET.

MOSFETs (gate, source and drain) have been
superseded for the most part by dual-gate
MOSFETs. The latter has two pates instead of one,
but ix the same as the triode MOSFET in most
other respects. lLater on we will point out the
advantages in having two gates available in circuit
applications.

The foremost teature of field-effect transistors
which makes them akin to triode tuhes is the high
input impedance they exhibit at the gate terminal.
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Fig. 2 -- Representative schematic diagrams of rf amplifiers which use tubes, hipolar transistors, an
field-etfect transistors. Illustrations A through € show the conventional hookup where the cathode
source, ot emitter elements are grounded at rf (ac). The .01-uF bypass capacitor across the 330-ohr
resistor in each instance provides the ground-eturn path for the element. The modern terms io
grounded-saurce or grounded-emitter service are, "common source,” or “common emitter,’” respectively
The grounded or "common’ grid, gate, and base configurations are shown from C through E. It will b
noted that in each instance the 330-o0hm resistor is bypassed by means of a .01-4F capacitor to permit th
rf energy to reach the device element from the tuned circuit. The cathode, source, and emitter ar
low-impedance (low-Z) terminals and are tapped down on the tuned circuit accordingly.

A representative pate impedance in 2 grounded-
source FET amplifier (Fig. 2} is hetween several
hundred thousand ohms and millions of olms
{megohms), This characteristic makes them usetul
in most circuits where tubes are used, and with
little need for circuit modification other than a
lowering of the operating voltages. Therefore, the
amateur who feels comfortable in a vacuum-tube
environment should have liftle difficulty when
working with FETs. Even the amount of gain in a
given circuit (¢f ampiifier, i-f amplifier, mixer, and
the like) is nearly the sume for an FET as it is with
a iriode tube,
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A Practical Circuit

[f we ure going to be able to test the circuits w
will build and use in this series it will be necessar
to have ab least a simple voltmeter which «ca
provide readings of dc und 1f energy. ‘Th
instrument must have a high input impedance t
prevent i from disturbing (Inading down) th
vircwits to  which we shall connect it fo
measurements. Vacuum-tube voltmeters (VTVMs
are normally used for the purpose because the
have triode tubes in them, and triodes have a hig
utput impedance at the grids, ay mentioned pre
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viously. When a voltmeter does not exhibit several
hundred thousand ohms of resistance to the circuit
being tested {ordinary volt-chmmeters, of VOMs,
do not) the meter can absorb some or all of the
voltage being measured. If that happens the
readings are meaningless. Therefore, it is wise to
use 4 VI'VM or equivalent when making measure-
ments of voltage in circuits other than power
supplies.

We stated earlier that FETs are like triode tubes
with respect to having high input impedances (gate
terminal), so we should be able to build the
equivalent of a VTVM by using a JFET instead of a
tube (Fig. 3). (Those who already owna VTVM or
FET voltmeter can avoid the expenditure of time
and money by not constructing the c¢ircuit of Fig.
3. However, it will be hefpful to follow the text
and learn how the instsument works.)

Understanding the Circuit

We learned earlier that the gate of an FET is the
control element of the transistor. Therefore, if we
«change the pate voltage there will be a cor-
responding change in the elcetric field within lhe
device, thereby resulting in a shift in current flow.
‘The voltmeter of Fig. 3 will utilize this principle il
we connect the FET gate to the voltage we wish to
measure, through resistors RI and R3. The un-
known voltage is impzessed between pate and
ground, causing an increase in de current flow
through Q1 and R4. The greater the amount of de
voltage applied to the gate element, the larger will
be the amount of current flowing in Q1, until a
level is reached which will saturate the FET. Ay the
current ihrough R4 increases, the greater will be
the voltage drop across it (£ = /R), giving rise to a
higher dc potential at the source terminal. This
change in voltage is indicated by means of M1, a 0-
to 100-p A meter,

Even when no dc voltage is being applied to the
gate of Qi there will be a certain amount of
current flowing in the junction (drain and source)
of the KET. This characteristic is common to
vacuum tubes and bipolar fransistors as well. We
shall refer to this small flow as static current.
Another expression for this condition is quiescent
current. Because of the existing static current we
must make certain that our indicating meter reads
zero when no external voltage is applied o the gaie
of Q1. A convenient wav to do this is to place a
sufficient amount of positive-polarity dc potential
on the minus terminal of M1 to match thut amount
which is present at the positive post of the meter
under static-current conditions. When both ter-
minals see the same potential, the meter reads zero.
Variable resistor (potentiometer) R8 is used to
“zero” the meter.

Because of differences in the characteristics of
any given type of transistor from 4 manufacturer’s
production run, it is seldom that any two units
possess identical electrical characteristics. This
means that the internal resistances of each device
will differ, and of greater significance, the ampli-
fication capability of each transistor will be slightly
different. As a result of the foregoing condition,
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we will not know how the FET we purchased for
the voltmeter will perform in our circuit . ... not
exactly, that is. Because of the foregoing
proposition we must add another potentiometer to
the circuit {R3) to give ourselves a “fudge factor™
when calibrating the completed circuit. We have
chosen in this example to bave a full-scale meter
deflection when 20 volts dec is applied to the test
probes of the meter. R3 is adjusted to permit
full-scale deflection of the needle when 20 volts are
present across the probes,

To improve the flexibility of the instrument,
we have also provided a 2-volt range. . In the 2-volt
arrangement, R4 and R3 serve as the fixed-value
potentiometer,

Resistive divider R1/R2 (2 fixed-value potentio-
meter) containg values that allow only / volr de to
reach the pate of Ol when 20 volts are present
across the probes, 'This measure is necessary to
prevent the FET from being saturated, which
would happen if too much control voltage reached
the gate. Too high a gate voltage could even burn
out the FET! .

Measuring RF Voltages

We will be concerned in subsequent lessons of
this course with the measurement of rf voltages.
Therefore, some means by which to convert 1f to
dc will be necessary if we are to use our FET
voltmeter for that purpose. An easy way to achieve
our newest goal is to employ a simple, inexpensive
halt-wave rf probe (Fig. 3B). Diode CR1 is a
high-speed switching type of the variety used
extensively in compnter circuits. In general terms,
high-speed switching means simply that the Jdiode
must have low internal resistance and capacitance
through and across its junction. The greater the
internal resistance and capacitance, the lower will
be its aseful upper frequency limit (R/C time
constant effect). The thickness of a diode or
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Fig. 3 — Circuit diagram of the voltmeter and rf probe. Most of the materials used can be obtained fron
Radio Shack stores, Fixed-waiue resistors are 1/Z2-watt composition types. C1 and C2 are disk ceramig
Approximate cost for all parts (new) is $10. Numbered components not contained in the parts [ist arn
identified for layout purposes only.

CR1 - High-spead silicon switching diode, 1N914 or equivalent. (1N34A germanium diode can be used.
M1 - 100-uA de meter (Radio Shack Micronta No. 22037}

Q1 — N<channel JFET (audio or rf type). Motorola MPF102, HEP802, or equivalent.

R7, RB — 2500-0hm carbon campasition control, pe-board mount type,

transistor junciion establishes a transir time for the
ri energy that is passing through it. The higher the
transit time, the lower will be the useful upper
frequeney limit of the Jdevice. For this reason we
cannot use silicon diodes of the kind found in
power supplies. They will work satisfactorily at
awdio frequencies and lower, but are not suitable
for f work. The TN914 specified for CRI i3 a
special kind of silicon diede which works well into
the nthf range. A IN3MA germanium diode can be
nsed in place of the IN%914, but will not sustain
quite as much peak voltage as will the JN914, For
our immediate application, however, either diode
will be satisfactory.

Our 1f probe will respond to the peak ¢f voltage
being measured, but most voltmefers are used to
measure the root mean Square voltage (rms} when
an rf probe is attached. The rms vaive of a sine
wave is (L707 of the peak value, und it is that
amount which should be seen by our FET volt-
meter. In order to reduce the peak voliage fo un
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rms value we have inserted the component R11. 1ts
precise value depends upon the voltmeter with
which it is used. The value of resistance wsed in thi
voltage-multiplier network (R1-R2-R4 of Fig. JA
must be considered as part of the resistance used i
the probe. Accurate calibration can be assured by
connecting the probe to a known i0-volt rm:
source {generator), then adjusting R11 of Fig. 3F
until the voltmeter reads 190 volts. The value giver
tor R11 will be accurate enough for our tests.

If the rf voltages we measure are pure sine
wuves, vur de voltmeter will assure teasonable
accuracy. But, if the waveform is distorted by
superimposed harmonic energy, the readings wil
not be as reliable. Similarly. waveforms which are
clipped when a stage is overdriven (square waves
or neatrly sob will not enable us to obtain accurats
rms readings with the voltmeter. ‘Thus, some of the
measurements we will make later on will be refative
(comparative) at best, but useful in testing o
trouble-shooting our equipment.
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Photograph of
the assembled
circuit hoard,
showing where
the components
dare mounted.

Construction

The voltmeter construction is based on a
breadboard method described in a recent issue of
O8It consists of using copper-plated circuit
board (material used for efched circuits) and
separating the board into isolated squares by
drawing a hacksaw blade across the copper, cutting
away just enough to remove the copper covering.
This leaves “islands” of copper that are nsed for
mounting the components. The board with the
squares is then glued by means of GE Silastic
cement to a slightly larger piece of board.

The photograph shows the completed board
before installation in the meter case. Also, Fig. 4
shows the placement of the componenis on the
board, When soldering to the squares, certain
precautions should be observed. Apply heat from
vour soldering iron to the square and then flow
just enough solder onto the square for vour
component lead connection. Apply only e¢nough
heat to connect the component fead to the square.
Some newcomers are inclined to use too much
heat.

The completed board is mounted on the top of
the meter case, The case measures 1-1/2 x 2-5/8 x
S inches (38 X 67 x 127 mm). Incidentally, the
meter box and all the uther components (with the
exception of QI) are available from Radie Shack
stores,

The meter is mounted at one end ot the top of
the case, S1 is at the center, and the circuit board
is at the vther end, below deck. The battery and

lLes]ie, “Breadboard Revisited,”

Q8T
February, 1974, p. 30.

for

April 1974

5 R10

33%]

holder are mounted at one side on the bottom of
the box. You'll huve to arrange the placement of
the battery so that it doesn’t touch any of the
other components when the lid is placed on the
cabinet. Terminals for the voltmeter probes are
nuts and bolts, the bolf heads extending out from
the end of the hox. Alligator clips on the ends of
the probes can be clipped on the bolt heads when
using the meter.

(Clontinued on page 41)

Fig. 4 — Layout p[an for the circuit board, showing
how the squares (isplated pads} are cut, and where
the parts connect to them.
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Part V — Low SWR

for the Wrong Reasons

BY M. WALTER MAXWELL.* W2DU/WBKHK

‘TN PART T of this serigs of articles the statement

was made that misconceptions concerning SWR
and reflections are rampant among amaieurs, both
in print and on the air. So to reiterate further, this
sevies has been written with one primary goul in
view -- to identify some of the misconceptions and
to provide correct answers in the hope of clarifving
soune of the confusion resulting from the mis-
conceptions. One outstanding area of confusion
coneerns the nature of reflected power and how it
is accounted for in the cireuit. In short, is it reaf or
i it fictitious, and where does it go? Now the
nature of reflected power was discussed in Part U1,
where it was shown why reflected power is rea!

% Engineer. Chief of Space Center Antenna
Laboratory and Test Range, Asixo- Electm\?:ii
I

Division, RCA Corporation, Princeton, N.J.
address: Box 215, Dayton, NJ 08810,

power. And in Part IV we delved into the yucstior
of wheze the reflected power goes, as the role of
reflections in conjugate matching was discussed
There the stub form of matching was used ic
iflustrate the wave action which accomplishes the
matching function and which also derives the tota
incident power from the combined source anc
reflected power, We will recall that learning of thi:
wave action stripped away the mystery of how ¢
mismatched foad can absorb &l of the powa
delivered hy the source. We learned this as we saw
how the peflected power adds to the source powe
at the conjugate match point so that the setlectec
power can be subtracted from the total, enlarged
incident power at the mismatch point to lgave :
net power in the load equal to the source power.

MNow that we have established this relationshir
between the source, reflected, and incident power:
in terms of the wave mechanics of the conjugate
match, we have the necessary background anc
tools for identifying some of the improper usage ol
SWR, and for clarifying in greater detail the
reasons for the misunderstanding that still prevail:
concerning what happens to the power reflectec
from an antenna that is mismatched fo its feec
line. Further clarification of the misconception:
will enhance the appreciation of the mismatchec
feed line as simply an impedance-transformin
device, particularly as we see somewhat fater how
the Transmatch type of feed-line matching net
wortk and the pi-network tfank circuit of the
transmitter perform the conjugate matching
function in the same manner as the stub. Ad
ditional perspective in relating the discussion fc
practical feed-line operation wiil be gained as some
of the thoughts presented in Parts 1 and [l of thi
series are now expanded.

If it appeared to some readers that the im
portance of SWR was overly minimized or down
graded in the treatment accorded it in Part 1, it wa
not so intended. The intent there was fo focu

asT for



attention on the importance of understanding the
subject of reflection and SWR correctly und in
such depth that we may retain complete control
aver them in our antenna system design en-
gineering. Thus, instead of fetting SWR become
hing to take control and deprive us uf u breadth
and flexibility, we may use SWR in the system
designt choices in ways which many are vnaware
cxist.

How many of us have acquiesed to the King in
pruning an &0-meter dipole, with great pains fo
obtain the best possible match to a halt-wavelength
feed line at a specific frequency, but cannot
operate tore than a few kHz from that frequency
without fear of the King's upparent dire con-
sequences? Bui how muany are aware that King
SWR cun be outwitted and his conseguences
averted without pruning either the dipole or the
feed line? And how many have been aware that the
matching operation can be performed at the
transmitter end of the line at any frequency within
the entire 75-80 meter band without suttering any
significant loss in power in spite of the SWR
remaining on the feed line? Although it contradicts
the word published in many articles during the past
two decades. this revelation iv true, and is in-
dicative of the Hexibility or freedom that really is
available in our choice of antenna systems designed
for all the hf bands, simply by having a befter
understanding of SWER and reflection.

Valid Reasons for Low SWR

Thete are pood and valid reasons for being
concerned with SWR and reflection, from both the
amateur and commercial viewpoints — with this
there can be no arpument. As we well know, these
reasons arc concerned basically with valtage break-
down and power-handling capahility, efficiency
and losses, and with line-input impedunce as it
relates to transmitter outpat coupling. in amateur
practice, power-handling capability and voltage
breakdown don’t become serions problems unless
we try to shove the legal limit of power through
RG-58/U or RG-59/U at = high SWR. Losses and
efficiency concern us, but to a much smaller degree
than is generally realized, and for a different reason
than many are aware, as will he shown very
shortly.

The chief reason why the amateur should be
concerned (but not alarmed) with SWR is in its
relation to line-input impedance and transmitter
coupling. This will be discussed in great detail ina
later section. There we will see how to tame
impedance and coupling for eny reasonable value
of BWR, and in that discussion the relative un-
importance of having a resonant anteona will also
hecome evident. But it is of great importance that
we first clasify some of the prevalent misunder-
standings of SWR and reflected power, because
they are causing many amateurs to strive for a low
SWR for wrong, invalid reasons, and often need-
fessly. Probably the most serious and widespread
misconception concerning SWR prevailing through-
out the amateur fraternity is the erroneous notion
that there s a direct one-for-one relationship
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between reduction in reflected. power and a re-
sulting increase in radiated power. In other words,
every deercased watt of reflected power is thought
i provide an additionad watt of inereased output.
Na so. but the tremendous number of amateurs
who have been misled to believe this invalid,
unscientific, and untenuble premise is stimply un-
believable!

Another rulated concept. popular, but ulso
erroncous, i& that when terminated in o mismatch,
the coaxial feed line becomes part of the radiator,
causing radiation from the feed line Jdue to the
standing wave {ref. Past Il of this scyies, statement
18). This is untrue because the line voltages and
currents, und the standing wuves resulting from the
mismatch, are entirely contained in and between
the outer and inner conductors, inside the coax.
No standing wave develops on the outside because
of mismatch. However, feed line radiation may
result from standing waves on the outside of the
coax caused by current unbalance if a balanced
dipele 1s ted with coax and no balun is used. This
feed-line radiation may or may not be of any
consequence, but fhe fopic is covered well by
MeCoy (ref. 45).7

Misunderstanding of how the benefits accrue
from a low SWR, and of just how little benefit is
obtained, s «driving many of us to aitain SWR
values far lower than where the henefits continue
to be significant in refation to the efforts expended
to attain them. [t is for this reason that we often
set an unrealistically fow limit on SWR that
needlessty restricts the operating bandwidth. or
range of usuble frequencies on either side of the
untenna resonant frequency, to o fur more limited
range than s necessary. In rectifying a mis-
understanding such as this, it often helps to fearn
first how the misunderstunding originated.

“Tmpedance” Bridges

One aspect of the misunderstanding has been
created to a larpe extent by narrow and often
erroneous interpretations of matching principles
found in various instructions for instruments such
as noise bridges*® and the antenma-scope for
determining  the terminal “‘tmpedance™ of an
antenna, Contrary to what is stated in some of the
instructions, these devices ecannot measure -
pedance - they can measure resistance only -
and ten only in the absence of reactance. {Sug-
pestion: Look up and compare the definitions of
impedance and resistance; the term impedance is
offen misused when the correct term should be
resistance. The reader is also invited to see refl 463,
Consequently, in using these devices we have been
coerced into finding only the resistance component
of the antenna terminal impedance, and only at the
resonant frequency of the antenna, because this is
the only frequency where the impedance has zero
eactance, or R + .

+*This and all subsequent references in italics
refer to the bibliography which appeared at the
end of Part 1 of this series: supplemental listings
appest at the end of Part 111 and of this part,

*3Hart, ““The Case for the '2 Wavelengih
Feedline,” 73, March, 19689, p. bR,
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In foltowing this tack, erroneous emphasis has
been given to requiring the antenna rudiator itself
tn be resonant, thes purturing the misconception
that it needs to be resonant to radiate afl the power
being supplied to it.****% Thus, many have heen
misied to believe that the unterma just wou’t
perform  property at any frequency except ihe
resonant trequency. (See Part [ of this series, p.
21, statements 5, 6 and 7 and refs. 20, 27, and 24)
n additton, emphasis on the further necessity for
obtaining a resistance vomponent reading equai to
the line impedance Ze has in many cases caused us
to po to extreme lengths, such as adjusting the
antenna height above ground in small increments
ta acheive that exact resistance reading in quest of
the perfect [.00 match.?® iSee Part il of this series,
p.22, statement !S5 Adjusting heights in large
increments to obtain control of radiation in the
vertical plane is realistic. Bui controlling radiation
tesistance by adjusting the hcight is neither
necessary, tealistic, nor practical, hecause the
efficiency thought to be gained through this action
i ilusory.

‘The truth of this will become evident somewhat
later as we see why there is no justification
whatever for expending any matching effort at the
foad to improve a mismatch of 2:1 or less, simply
to remove the standing wave with the expectation
of improving efficiency. Furthermore, because of
the reactance that sppears a5 we dJepart from the
resunant frequency, the savred but overrated per-
fect match tound at some caretully adjusted hefght
can te obtained at vnly one treaquency without
retrimming the radiator [ength, thus contimung the
vicious cycle. However, the widespread practice of
this philosophy in antenna-svstem operation has
completely conditioned us to think only in terms
of using a Af2 transmission line with no retlection,
and to obtain its perfect S0-ohm nonreactive input
impedance by operating only at the resonant
frequency. S0 we have, in effect, been deterred
from learning of the real effect of resctance in
antenna impedance, and of how the ling transforms
ary terminating tmpedance tn a straighttorward
and predictable manner.

in becaming s conditinned, inany of us have
forgotten that we cun obtain the desited SU-ohm
nonreactive  mput impedance from the line-
transformed antenna impedance with 2 simple
line-input matching network in the shack, often
more easily than it can be obtained 4t the antenna.
In fact, in some transmitters the impedance seen
by the transmitter ut the line input for SWR values
of 2:1 or higher can he matched for optimum
loading by adjustment of the transmitter tank
gircuit itself. If 4 fransmitter Jdoes not contain
sufficient matching range, a sepatate line-matching
network between the transmitter und line nput
offers a more judicious matching arrangement than
playing games out at the untenna. We will see why
there are rany situations where this same

*4Gee footnote 23,

*#Glanzer, “More Words on Antennas,” (),
Jduly, 1987, p. 40; see p. 48 for matertal being
referenced.

*6%ee fontnote 25,
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tnatching approach should be considered when th
load mismatch yields 3WRs of even 5:1 or highe;
as ane departs from the self-resonant frequency o
the radiator fref. 24).

One further -rmisconception exists that has als
wsulted in needless and unwarranted reliance o
the A2 feed line to repeat the resonant antenn
visistance at the transmitter. This one concerns th
eifect of line-input reactance on  tank-cireni
msonance when the line with reflections is fes
directly by the pi network. Consider a tank cironi
which is first loaded and tuned to resonance with :
resistive load, and then when the load is changed tc
one containing reactance. if the tank component
have sufficient retuning range to compensate fo
the reflected reactance and return the circuit ic
resonance at the proper load level, all is well; th
tubck still see a proper resistive load as betare. Th
misconception about this point has been generates
hy some writers who apparently don’t understanc
resonant circuits, for they proclaim that th
retuning infrodices reactance that detunes th
cireuit, wausing improper loading, and increase
plate current and dissipation. Not so = much mor:
detail on this point will appear in a subsequen
part.

Law SWR for the Wrong Reasons

We have discussed “low SWR for the wron,
reason,” s practiced (often unwittingly) in using
the perfectly matched antenna operated only a
the self-resonant frequency of the radiating ecle
ment. Buf another wrong reason for desining a lov
SWR is interpreting feed-line SWR ax the sol
criterion for indicating the guality of an antenna’
radiating performance across a band of frequencies
with low SWR across the band getting the tave
ard high SWR getting the boos. '['his is a definite
misuse of SWR, because there are cases where the
fow and hich SWRs occur in just the opposit
refation, with respeet te  indicating antenn:
efficiency over 4 given bandwidth, for reasom
which will be explained shortlv. As a result of thi
misuse ot SWR, good antennes are ton frequently
refected as “had” because the feed-line SWR swing
refatively high, and poor antennas are accepted a
“poold” when the SWR remains relatively low,

in most cases the use of feed-line SWR alone t«
indicate untenna etticlency is completely invalid
hecaunse SWR indicates only the Jdegree of mis
matech, uwot efficiency. However, we will se
presently how a relative change in SWR, to a valw
gither lower or higher than a previons value knows
to be vorrect in a given gnienna system, ca
indicate that a change has eccurred somewhere ir
the system, That change may affect its radiating
eiticiency. ‘The popular vertical antenna having
from two to four ground radials (an insufficten
numbey for efficient operation), or perhaps havin;
only a buped water pipe or & driven rod for
ground teriminal, is one case where lowsr-than
normal SWR obtained wver a frequency rumpe
indicates a poor guality of radiating efficiency
rather than » good ene. But conversely, improving
the ground system by adding a sutficient numbe:
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of radials can increase the radiating efficiency to
nearly 100 percent, and this improvement will be
accompanied by a significant increase in SWR
readings over The same frequency range to higher
values, which are the noumal or expected values.

With an adequate ground system, the SWR is
predictable over the frequency range. because a
load impedance of any specitic R + /X value yields
an exact SWR on 2 given feed line, and because we
know approximaiely what the antenna tmpedance
should be at whatever frequency we may wish to
use [refs. 47, 48, 49, and 38, p. 3-1). But when the
ground svsiem is inadequate there is an unknown
sround-loss resistance added to the known antenna
impedance, which changes the SWR to some lower,
unpredictable vaine. Yet, withoui heing aware of
these facts, we often tend to be happier in the
discovery of an unsubstantiated low SWR than we
do in determining whether we have SWR values
ihat show!d be oblained with the existing config-
uration. This i3 a wvery important congept that
requires a clear understanding if we ure fo avoid
nlisinterpretation of SWR duta in our effort to
optimize radiated power.

1t will help in understanding this concept if we
have a clear physical picture of how the ground-
loss resistance develops. It appears that we have
still aneother misconception here, this one con-
cerning the curreat and field behavior in the
vertical-over-ground antenna system. Most of us
know that conventional grounding techniques used
for lightning protection, such as rods or pipes
driven deeply into the ground, provide an excellent
low-resistance current path for the Hghtning cus-
rent. Mapy are wnaware, however, that these
fechnigues are totally inadequaie for conducting
the entirely different pattern of current flow of the
vertical antenna system.

Vertical Radiator over Earth

Let us digress a mmoment for a briel look into
the field and current behavior of the vertical
antenna system, to see what type of ground system
it takes to meet the current-pattern requirements.
Consider 2 base-fed vertical antenna; one ferminal
of 4 generstor is vonnected fo the base of the
vertical radiator and the other generator terminal is
connected to ground, just below the haxe of the
radiator. During the half cyele in which the
conduction current in the antenna radiator flows
lipward, all the current returns o ground through
displacement currents, which follow the lines of
force in the rf electric field through the radiator-
ta-ground capacitance. See Fig. R, The electric tield
surrounding the antenna, which escites the dis-
placement currents, fills the entire volume of space
surrounding the antenna in the shape of an oblate
or somewhat squashed hemisphere, This hemis-
phere infersects the ground to form an imaginary
circle having 4 radius of slightly over .47 for
radiators of /4 in physical height. (The radius
decreases as the physical height of the radiator
decreases.) The Jisplacement currents enter the
ground evervwhere over the eatire surface within
the circle and then flow back radially to reach the
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Fig. 8 — The hemisphere of current which flows as
a result of capacitance of a A/4 vertical radiator to
the earth or a radial system. At frequencies above 3
MMz, rf currents flow primarily in the top tew
inches of soil, as explained in the text. Ground
rods are of little value at these frequencies, and
spikes or large nails are sufficient to secure the
autside end ot each radial wire. With a sufficient
number of radials, annular wires interconnecting
the radials offer no improvement in zntenna
etficiency, as the current path is radiat in nature.

grounded geverator terminal. Although some of
the current penetrates somewhat more decply,
most of the flow at frequencies above 3 MHz is
restricted by skin effect to the upper few inches of
the ground.

Now a ground system comprising only a simple
water pipe or a driven rod or two is simply a
terminal ~ the ground-feed terminal of the antenna
system, So all the returning currents must flow
entirely through the poody conducting ground
from all directions everywhere within the cvircle to
reach the terminal. This ground system is ofien
measured to have an “acceptably low” resistance af
de (which may be satisfactory for lightning pro-
tection), but it injects a series loss resistance in the
antenna  cireuit af A The rf resistance often
exceeds the radiation resistance of the antenna
itself! Adding two to four wire radials fo the
sysfem will provide good conductivity toward the
ground terminal for the corrents which reach those
radials, but only a tiny amount of the tofal current
entering the surface inside the circle is intercepted
by the radials. Thus, all the remaining currenis s2il!
flow only theough the lossy ground, and the sesult
i that we still have a high loss resistance,

Now if a sufficient number of egually spaced
radials (40 to 100} extending out to 0.4 are
present o intercept ull the currents, all the
returging displacement currents find highly con-
ductive paths everywhere within the circle, which
lead the currents through negligible loss resistance
Uirectly back to the wround terminal of the
generator., This can be visuakized by examining Fig.
8, Currenis which do enter the ground between the
closely spaced radials quickly diffract to a radial
wire, and thus travel enly 2 short distance through

{Continued an page 160)
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A Tone - Burst

Generator for
Repeater Access
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Repeaters are beginning to crowd some parts of the vbf spectrum, with the inevitable
result that some overlap of coverage ureas can be found near beavily populated regions.
Whether to avoid keving up more than one repeater or for other reasons of privacy,
some groups bave turned to tone access. Here is a low-cost, stable, and easily made
unit that will meet the need for activating that “‘whistle-on” machine.
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BY GLENN M. DICKSON.* WBSBAF

Tms CIRCUIT was brought forth in an effort to
side step some of the problems of tone-burst
generatots, such as instability, temperature effects,
diffienity of adjustment, or hard-to-find com-
ponents. Cost was also a consideration; the unit
can be duplicated with all new parts (excluling the
pe hoard) for $10 or less. Stability is such that
drift is less than one hertz after an hour of
operation. Pofentiometers allow ease of adjustment
to the desired frequencies of operation.

Circuit Description

The design is centered around =z Signetics
NE566V phase focked loop HL' The tone fre-
quencies are determined by ("1 and R1 plus R2
through R7. The capdcitance remains constant and
the resistance is changed to set the various tones.

The formula i
L= EV T is used to calculate

the frequency of oscillation.

* 54 Gilpin §¢., Houston, TX 77034,

' Phase-f.ocked Loops Applications, Signetics
Carporation, 811 East Arques Ave,, Sunnyvaie, CA
44086,
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The total resistance needed is approximately 28
k{3t for 1800 Hz and 20 kQ for 2400 Hz. Since the
nveradl resistance, between the extremes, is only &
ko, potentiometers of 10-k£2 value were used to
adjust the frequency and a 50-k§2 unit was used to
set the range. Shunting C1 with Q1 causes the tane
to cease. The values of 2 and RE determine the
tust duration.

In operation Q1 has +12 V applied to the base
and is in tull conduction, shunting (1. When the
PTT Hine is grounded, Q1 will cut off and allow the
PLL to oscillate. C2 will begin charging through R8
and again force Q1 into conduction, shunting C1,
and stopping the pscillation. The .03uF capacitor
and the 1-M$ resistor provide isolation and a high
impedance to the audio line.

Construction

Since the NES66V is a voltage-controlled oscil-
lator, it is very sensitive to voltage changes and a
Zener-diode regulated supply is a necessity. The
HEP724 (Q1) must be removed from the vircuit in
order to adjust the tones; therefore, 2 socket
should be used for this trangistor.

The circuit is constructed on a pe hoard
measuring 1-1/4 % 2-7/8 inches {32 % 73 mm) A
single-pole, G-position switch is used to select the
desired tone. Don’t forget to provide an ON-OFF
swilch. Some people get upset if you are using
tone-burst and the repeater doesn’t require it.

Adjustment

Remove (1 from the circuit. This will 2llow the
oscillator to run continuously. Coanect a counter
fo the junction of the .05 uF capacitor and the 1-Ms2
resistor.

Set R through R7 o minimum resistance,
then adjust R for 2500 Hz, Set the selector switch
to position 1 and adjust the corresponding control
for the desired frequency. Repeat this with the rest
uf the potentiometers,

After setting all of the controls replace O and
check the burst duration. Using # value of 35 pF
for Cl will give a burst duration of 0.4 second. If a

‘bl Line SWiTeH
+9V C.gg\\?on

TO TONE
SE'.LEC'T?B SWITCH

GRDLND

T TIT LIN
1gVP L INE

QN RGVE
GND ON XMIT

© 470
FULL SCALE
(al

Fig. 2 -~ Parts place- 33
ment guide for the W
generator. View i 4gv —C
from the compon- 12V DC
ent side; shaded VR1 ov Lllalgsgut.n'rso
argas are copper HEP1G4 w -
foil, A method of
obtaining regulated
power for the gen-
erator from a 12- {8}

volt source is shown
at B.

different duration is desired change the value of
1. Da not change the vulue of R8.

Comments

During the testing of this circuit one unex-
pected advantage of using a rahge control (R1}
came to light, If you should change power sources
and a different supply voltage results, the tones
will need to be reset. Remnove 1 and select a tone
with the switch. Adjust the frequency of that tone
using R1. You will find that the uther tones will be
correct and need no further adjustment. [ms—]

2304 MHz Mixer {Clontinued from page 19)

Since KT8, B, and So/No wre multiplied together,
the logarithms of the numbers can be added
directly, and 10 times this sum yieids the input
signal Tevel which car he heard in dBm. For the
chart an So/No of 0 dB is chosen, a3 it is assumed
that most aperators can hear a signal at that level.
An example is shown for a 7-dB noise figure, a
So/No ratio of O 4B, and a 2-kHz bandwidth.
‘Fherefore

Si = ~174 dBm + 33 dB+ 7 dB + D dB =
~134 dBm.

To convert this to micravolts, first convert —134
dBm to watts.

~134 dBm = (0.4 X 10712
0.4 X 107 watis,

mW =

April 1974

Then use P = £2 /K to determine the voltage across
a 50-ohm resistor at this power level. This calcu-
lation vields a value of .045 microvolt, as can be
read from the chart.

If the neise figure i known, this can be
eapressed as noise tempergture by making the
following calculation:

To=(F - T,
where T Is defined as 290° for room temperature,
and F is the noise figure expressed as a ratio.
f* = 5, for NF'=7 dB.
Thus
Te = (85— 1) % 290°K = 1160°K,

Since it may be difficuft for the amateur to tell
when he has a 0-dB 8/N ratio, this chart will not
guarantee compiete accuracy, but at least he can
tell when he is in the ballpark, [ -
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READERS WITH long memories may recall an
article by the author entitled, A Junk Box
‘Fransistor Tester,” (ST for October, 1969). That
article described the design and comstruction of a
unit for testing various unknown transistors that
hams acquire from time to time. In addition to a
circuit for testing the dc beta (current-
amplification factor) of « transistor, fhis unit
contaimed # circuit for determining whether said
transistor was npn or pap.

Hawever, the above tester left one big gap in
our knowledge of the unknown transistor’s capabil-
ities. 1t could not determine the fransistor’s fre-

* Box 848, Tacoma, WA 98002

Cimmicks anz Gadgets

How High
' Will It Go?

BY HOWARD HANSON,* W7MRX

quency limitations. This deficiency is corrected in
the unit described below. Basically this new tester
will do the tollowing:

1} Test itself for run-down batteries.

2% Determine whether the transistor is an npn
or prip fype.

3} See how high in frequency the unknown
transistor can go and still maintain a reasonable
current guin,

The complete cirenit is shown in Fig. {, but for
simplicity’s sake Fig. 2 shows each of the threc
above functions separately. The eircuit in Fig. 2A
shows the battery test feature, which mercly tapsa
No. 47, 6-volt lamp across the battery. Since this
lamp draws 150 mA from a 6-valt source (the usual
transistor draws far less), you can assume that if
the batteries light the lamp to full brifliance, they
are live enough to handle the average smali
transistor, Fig. 2B shows the circuit for transistor-
type testing. Its operation is bascd on the fact that
the emitter-base junction (or for that matter, the
hase-collector junction) of a iransistor is equivalent
to a vrystal diode, and hence will conduect current
in one direction only. Which direction the current
flows depends on the transistor type. In Fig. 2B,

1 FREQ. TEST
J:"—. TRANS, SOCKET 'f’EU_G_"_N_Eﬂ_‘L_'
4 ; 4 ! Fig. 1 — Schematic dia-
" L2 : gram of the transistor
A h tester. Capacitors are
¢ [ [ disk ceramic and resis-
- i " j L3ls oM &rvee TEST tors are 1/2-watt com-
2 o - FREAS position. X )
2000 47K E HA SN | TEST | 1069 CR1 -~ Germanium
[ A T _ g | o S diode, 1N34A or
S B Ly Y T |_-0' - equiv.
oy " L1, L2, and L3 — See
Table |. Different
- O r']gt_]-:ssrsm 8500 amounts of turns
f-,"-;"l 9|~ TYPE-TEST will have to be used
n I [ NP SOLKETS for forms other than
— 0O 3/4 inch.
6V == 1PHP &1, 2 - Dpdt slide
Nodr :52 switch.
BATT. &, BULB |
TEST T )
SWITCH Q'S4 | |

NOTE. ABOVE TRANSISTOR
SOCKETS SHOWN BOrToM vigw
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Mo, 47
BULEB

TEST i
SWITGH T 54

- BATTFRY

(A}

S500

!-t-

TYPE TEST
SOCKETS

(B)

the two TYPE-TEST sockefs are connected in
parallel with each other, und in series with (he
meter und two current limiting resistors. If a ponp
transistor is placed in the npn socket its emitter-
base diode will be in the nonconducting direction
and the meter should read zero. Pliced in the pnp
socket however, the transistor’s diode will be in the
conducting direction, and the metey should read a
cusrent. Similarly, an npn trunsistor would show
current when placed in the npn socket, und would
show none in the pnp socket., If you get a
transistor that shows current in both sockets, you
have # shorted (or at [east a leaky) #ransisior.
Better throw it out!

Fig. 2C shows the circuit for determining the
frequency limitations of the transistor. Basteally, it
amnunis to s self-eveited oscillator (fickler-coil
type) with the frequency being determined by the
plug-in coil used. If the iransistor is capuble of
opetating on the frequency of that particular
plug-in vail it will oscillate. Some of the of enerpy
will be drawn off by coil L3, rectified by the diode
CR1, und will actoate the meter. | used tive plug-in
coils, representing frequencies of 1, 3, 12, 31, and
60 MHz, respectively, These frequencies corre
spond to the labelings of the vanous compariments
of my spare transistor tray, One that tests pood on
a de beta checker, but will not actvate the meter
on this checker with any of the voils is considered
an gudia fransistor,

Operation of the anit is simplicity itself, To
check a frunsistor type, sut switch 51 to tht
TYPE-TEST position, and plug the unknown tran-
sistor into each of the TYPE-THEST sovkets in turn.
To test frequency capaiilities, sef switeh ST to
FREGQ TEST. Set switch 82 to pnp or npn,
depending on transistor iype, and plug the transis-
tor into the FREQ TEST socket. Plug in the
highest frequency coil (in my case 60 MHz} and
press test switch 83, If the meter reads, the
transistor ix vapuble of handling 60 MHz, and
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il

TOTEST BV
.i. —
i——| 1] '_j-
Fig. 2 - See text for discussion.

prabably more. If the meter doesn’t read, remove
the plug-in coil and substifute the second highest
frequeney coil. Press switch 33 again, and check
fur meter indication. Continue to uwse lower and
lower frequency coils until finally one i found
that will cause the transistor (o oscillate. You now
know the approximate trequency limit of that
purficular transistor.

Tuble | — Plug-ln Coil Data

Fregrency 1.1 {2 L3 ¥
(M=) {Twrns)  (Turnsl  (Turns) (PE)
B 3 3 3 25
R 7 [ 4 25
12 12 I <) 80

3 27 10 9 270
1 34 0 8 1000

Note; Above coils close-wound, 3/4-inch
{19 mm} diameter.

(Continued on puge 9}

Construction of the tester.




A Competition - Grade
CW Receiver

Part 11

Part T of this presentation was published in QST for March, 1974, and treated the
l design philosopby of the author. Circutt descriptions were offered for the early stages

of bis receiver. Part Il concludes the series with discussions about the i-f and agc
' systems. Additional data are given for those who may wish ta incorporate an LED

frequency-readout system in an amateur-band communications receiver,

L--"m-.—___---n—-._.-.“--’-

L.—"—rm‘-t

BY WES HAYWARD* W7ZOt1

HOWN IN Fig. 5 is the 7 system used in the

receiver, The heart of this module is the KVG
XL-10-Merystal filter. This 9-MHz unit contains
ten crystals which yvield a 6-dB shape factor of Z.
This would correspond to a shape factor of about
1.2 in an ssb type filter, a very good skirt response,
indeed. The filter is followed by two i-f stages
which use Motorola MC1590Gs. Fach [C contains
three differential amplifier pairs, so a galn of aver
50 dB per device is possible ut 9 MHz. Since this
much gain was not required, the (s were operated
in a videc-amplitier configuration with the ud-
vantage of hetter amplifier stability. The
MC1590Gs were chosen aver other ICs due to their
excellent age characteristics. The attributes one
seeks are a smooth, logarithmic decrease in gain
with applied control current, and minimal dis
tortion, even with heavy applied age. The pair of
amplifiers, as shown, provides a gain of a fittle over
70 dB. The FET used as an output buffer serves
the triple purpose of providing a low-impedance
drive for the age amplifier, a proper termination
for the second crystal-lattice filter, and isolating
the inpuf of the second filter from the age svstem.

The reader will tecall that the front end of the
receiver had a net gain of around 20 dB. However,
the first crystal filter has a loss approachung 19 dB.
Hence, the signais at the input to the first i-f
amplities are onfy 10 dB or s shove the antenna
signals. #f these signals were amplified with no
additional selectivity, the wide-band noise gen-
erated in the if amplifier would inject excessive
hiss it the racetver output, The vutput filter serves
to vonfine the -t generated noise to that chunk of
the spectrum which alse contains information. [t is
important that the two crystal filters have well-
matched frequency vharacteristics. (Spectrum [n-
ternational will provide matched units for a
minimal charge.}

The reuder may ask whether the second filter is
really required. Althouph one might do withaout i,

A TT00 8. W. Danielle Ave., R
aT00s,

Beavertan,
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the addition s very wosthwhile, Indeed, i
economic «<onsiderations become a cvonstraining
factor, it would be much better to use a pair of the
KYG 4-pole filters than to employ a single 10-pole
unit,

The 1t-pole crystal filter has one deficiency
which occasionally presents a problem. The ul-
timate rejection of the filter is only 80 dB. Even
this Jevel of vut-of-passband rejection is hard to
tealize unless the filter is mownted carefufly, and
directly against 4 metallic wound plane. then
shielded properly. However, the addition of u
second filter largely overcones this problem as far
as information reaching fhe product detector is
concerned. With an 800-Hz beat note, the single-
tune sideband rejection of the i-f appears to exceed
120 dB. Indeed, with both filters in the system, the
anthar has never heard an zudie irmage- The
deficiency in the input filter is significant only
when a strong local station comes on the air and
avtivates the agc system, which ocours long before
front-end nonlinearity becomes 4 problem,

One of the outputs from the main i-f strip is
applied to the 9-MHz age amplifier consisting of
©Q10, QI1, and Q12. The first stage has a tuned
output and has emitter degeneration for conirol of
the gain. The sccond stage has an emitier follower
for low output impedance, and negative feedback
for gain stability. The output of Q12 ix applied to 2
hot-carrier dinde pexk detector which charges C1.
the main “memory™ cepacitor in the system. The
voltage on €1 ix sensed with an FET source
follower, Q3. and is then applied to U3, a
uA741C wvp amp. This TC uperates as u
noninverting dc amplifier, with appropriate Tevel
shifting te provide the forward age drive for the
MC1590G i-f gmplifiers. Manual if gain is con-
trolled by adjusting the vutput offset of the op
arap.

The low-impedance wutput of Q12 is very
effective in charging C1 quickly. Unce this occurs,
there are two ways in which the charge is drazined
away fram 'L One is through the 22-megohm
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Fig. 5 — Schematic diagram of the i-t amplifier and agc systern of the W7Z0| receiver. FL1 is a KVG
XL-10-M and FL2 is a KVG XF-9-M (Spectrum International. See (JST ads.). L3 contains 50 turns of No,
28 enameled wire on an Amidon Associates T-50-2 toroid core. L4 is 2 10-turn ink wound over L3.

resistor  shown, and the other is through a negatively. Capacitor 2 ultimately will charge to

100,000-0hm resistor and the drain of an FET,
015, Under normal operation, o signal is injected
into the i-f strip, is amplified and detected, and C1
is charged to an appropriate level. As soon as
output occurs at the audio-gain control, this audio
signal is applied to Q14, a limiting amplifier with a
maximum output of 6 V pk-pk. Thisg audio signal is
rectified and the resulting de slowly charges C2
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-6 volts, which causes FET Q15 to pinch off, In
this condition, the drain-tosource resistance of
Q15 exceeds [0 megohms. Hence, the memory
capacitor, Cl, is quite effective in maintaining a
constant i-f gain between cw characters. However,
when the audio signal disappears, capacitor (02
charges toward pround, After about 0.5 second
{agec switch in SLOW DECAY), FET Q15 begins to



Shown in this photo is 2 close-up view of the
digital circuitry. The lower plug-in board contains
the 2-MHz clock oscillator, the associated count-
down circuits, vontrol functions, and the input
buffering circuits. The upper board contains the

signal counters. the latches, and the decoder
drivers. The LED readout seaments arg mounted
vertically on an attached board. The time-base
rotary switch is located between the socket for the
lower board and the front pane! ot the instrurment.

conduct, which now causes the memory capacitor,
Cl. to discharge, bringing the amplifier quickly
back to full gain. ‘This dual time-constant Inop was
adapted from a svstem built by W@IYH (ST for
July, §970).

The use of Q15 and associated parts provides
two very desirable features in an age loop, First, if
a noise pulse of short duration appears in the i-f
amtiplifier, it will be detecied and will reduce the
loop gain momentarily. Howevez, the charge on CI
quickly bleeds off through (H35 und {ull ¥ gain is
agdin available. the second feature is that loop
recovery time is essentially independent of stgnal
strength.

The reader will note that agc is applied only to
the two i-f amplifiers, UL and U2, No age s applied
fo the front end since this van often alter the
receiver immunity to  cross  medulation  and
blocking. Of equal significance are the dynamic
charactesistics of the age svstem, The total agce
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loop is contained between the fwo crystal-latiice
filters. Hence, the loop bandwidth is very wide in
somparison fo that of the crvstal filter, allowing
the system to respond quickly to any input. A
triggered oscilloscope was used extensively in
evaluating *the apc response, and demonstrated the
complete absence of pumping or vvershoot. The
firsst cycle of audio output is identical o the
10(Hh for any applied signal within the dynamic
range of the receiver.

With an antenna input signal of (0.1 microvolt,
fhe audio output drops by 6 dB when the apc is
switched on, indicating « suitably low threshoeld.
The ape loop will eusily handle a recetver input of
1.1 volt — the upper limit of the signal generator
used for testing.

The product detector is a Motorola MC14960,
This IC is biased exactly as shown in the Motorola
applications literatuze® except that a 500-ohm
input resistor is used to terminate the crystal filier
properly. A erystal-controlled FET BFO s used,
bath for ressons of stability and for low oscillator
noise. Care was taken to insure that the BFQ
injection was symmetrical, which is necessary to
preserve balance in the MC1496.

The output of the detector is applied to an
audio preamplifier consisting of wn LM301A
wperating with « closeddoop voltage gain of 30.
‘the energy is routed through an andio gain control
which is used to regulate the drive to the output
stage, Many of the audio power !Cs available
produce eonsidezable distartion when operating at
the low levels required to drive efficient low-
impedance headphones. Hence, the writer used a
Class A audio-output stage. This was built from 2
#AT41C operational amplifier, driving a power
umitter follower with a standing current of 63 maA.
The follower is within a feedback loop which sets
the stage voltage galn at four. Since the audio and
detector circuits are verv straightforward. they are
not presented schematically.

Digital Frequency Readout

in this age of inexpensive and reliable inte-
grated circuits, few will question the desirability of
digital methods for receiver frequency readout.
However, some readers may not appreciate the
simpiifications afforded by such an approach.
Many of the problems usually associated with the
reeeiver local-oscillator system can be avoided. For
example, the funing capacitor ¢an be mounted
according to smechanical convenience, with no
worries shout a dial system. Requirements of
tuning linearity are avoided. Long-term stability
requitements are relaxed, making it much more
practical to use free-runnimg oscillators at higher
than normal freguencies. The fypical bnilt-in
crystal calibrator is redundant. Finally, uf course,
there is the obvious advantage that the readout can
be as accurate as the crystal oscillator used for the
clock.

In spite of the attributes listed, a digital readout
can introduce problems. The most significant of

Book,

*iinear Integrated Circuits Daia
Motorola Semiconductor Praducts, [nc,
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these is the proliferation of rf “garbage™ which
may tesult if sufficient shielding and decoupling
are not emploved. Also, the deccurrent re-
quirement of such 4 system s high.

An expanded block diagram® of the counter
system is shown in Fig. 6. This counter started asa
general-purpose bench unit, It was only after much
of the receiver was finished that it was decided to
incorporate the counter in the receiver, with the
general utility of the counter retained by providing
4 switched auxiliary input at the back of the
receiver, The input buffering circuits will handle
signals fram 50 mV to 50 volfs {peak to peak) at
frequencies of *a few hertz to 25 MHz. The
counting time base will run out to 1 second to
provide a 1-hertz resolution.

Since the author’s receiver is a ow-only
machine, 2 counter is used casily with the receiver
by directly measuring the local-oscillator fre-
quency. This is because the receiver i-f is at ¢ MHz
gxactly, und in a cw system frequencies are
referenced to the i-f center. In an ssb system, the
usual reference is with respect to the suppressed
carrier, which, after mixing, coincides with a BRO
which is offset from the cenfer of the i-f by a little
over 1 kHz. Hence, in an ssb receiver, additional
cireniiry would be required.'® The counter has
only three digits of display, for reasons of
eoonomy. On 20 meters, with the time hase set for
1 ms, the readout will display the number of kHz
above the bottom of the band. Typically, the
counter is used with « 18-ms time base, yvielding a
display with 100-Hz resolution. 'he nomntinal extra
expense of a fourth display digit would  clearly
makKe it a worthy addition.

Referring now to Fig. 6, we see that the
incoming LO signal is preconditioned’’ and then
applied to the main counting gate. This gate is
controlled by the time base. ‘The output of the gate
is connted in standard fashion by three SNT490
decade counters, The BCD output of the counters

?The reader interested in designing his own
counter should review the numerous fine papers on
the subject in the ainateur [iterature. An exceilent
general reference is The Integrated Clivcuits Catalog
for Design Engineers, Texas Instruments, Ine.

U9 Hagen, “A Simple Frequeney Counter for
Recelvers,” 8T for Dee,, 1972,

' Recent Kquipment, Q8T for April, 1972,

In the upper left corner near the panel is the audio
system. The product detector and BFOQ arg on the
central board, adjacent to the second crystal filter.
The right-hand board contains the age system. The
large electrolytic capacitors were found to be of
value in decoupling the various subsections, to
prevent crass-taltk problems from affecting the
counter circuits. The small box mounted on the
rear panel contains a switch and coax connector
which allows the caunter to be used for general-
purpose applications.
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is fed to SN7475 laiches, The latch putputs, still in
BUD, are fad to 7447A decoders, which drive the
seven-segment light-emitting diode display devices.
The LEDs chosen are Opcoa SLA-1s, which have
decimal places and are 1/3 of an inch high, With
L000-ohm cathode resistors, and the rcommon
anodes operated from the 12-volt supply, the LEDs
produce a very readable displav, even at several
feet away,

Althongh generally standard, the design of the
time-base system does depwrt slightly from the
norm. First, a 2-MHz crystal-controlled clock
osciilator is vsed in preference to the asual 1-MH=z
design, the reason being simply that there are no
harmonics falling in the 9-MHz i-f. Assume for the
moment that the clock gate shown in Fig. 6 is
bypassed, with the crystal-oscillator output applied
directly to the chain of six SNT7490s. Assume also
that the time-base switch is sct to the l-ms
position. Hence, the output of the third 7490 is
selected and applied to a divide-by-two circuit
which uses a type-i flip-tlop. This output is now a
square wave with @ 1-ms period. This is applied to
another D type flip-flop which pives s a square
wave that is high for | ms and low for [ ms. This
output is used to conirol the main counting gate.
That is, when it is high the counting gate is open,
allowing 1.0 signals to enfer the counters.

The output of the second O flipflop is dif-
ferentiated so that 2 0.5 us pulse is derived and
used to strobe the 7473 latches and update the
display at the instant the main counting gate is
closed. The falling edge of the strobe pulse is again
differentiated to provide a pulse which is used to
reset the signal counters.

The system described in the foregoing section is
very basic and will, indeed, work, However, it
suffers from two problems. The first is an update
rate on the display which is too fast, The second
problem, which could be of major significance
when used with a receiver, is that we have
high-speed digital circuits operating continuously
and generating of  parbage. These potential
problems were solved by placing the clock pate at
the output of the crystal oscillator. This pate is
controled by an R-§ flip-flop which is formed
from cross-coupled NAND getes. When the reset
pulse is derived as deseribed zbove for resetting the
signal counters, this pulse is also used to reset the
R-§ flip-flop and, hence, the countdown chain. At
this instant a slow oscillator which uses a D-13T
programmabie unijunction transistor (PUT) starts,
One halfsecond later, the PUT fires and sets the
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K-8 Pip-fiop. This now turns the clock gate on and
the timing proceeds. The overall result is a half-
second interval for display update and, more
significantly, digital cireuitry which is operating for
only 1 ms out of each 0.5second interval (1-ms
time base assumed). Hence, even if rf noise is
getting into the main receiver circuit, it won’t
cause major problems, because of the low daty
eycle.

The front-panel time-base switch controls
inputs to an SN7401 open-collector output, quad
dual-input NAND gate. The open-collector config-

uration allows wire ORing the four cutputs. All

other pates are SN7400 NAND types. Sockets are
used for all 1Cs and 0.1-uF disk capacitors are used
liberally to bypass the power-supply lines. To the
writer’s amazemenf, no shielding was needed
around the counter circuits. This, however, is a bit
deceptive, for most of the rest of the receiver is
well shiclded. Under normal conditions the only
detectable spur introduced by the counter is the
seventh harmonic of the clock aé 14.000 MHz. This
is very weak (0.1-¢V equivalent) and presents no
problem. The low duty cycle used for the time
base was found generally to be unnecessary.
However, with a higher duty cycle and the re-
sulting increased wmount of undesired 1f in the
system, many unwanted IM products can he
aobserved when the receiver is subjected to very
strong external signals (e.g., 0.1 volt).

Conclusions

In reviewing the project, the performance
realized is tore than adeyuate. The sensitivity,
sglectivity and stability are sufficient for contesting
antd DXing activities, and strong-signal performance
has not been compromised to meet these ends.
While some of the obvious features, such as digital
readout and a 120-dB age range, are imprassive, the
most  exciting conelusion reached in the ex-

periments was an appreciation for the necessity of
having a low-noise local oscillator.

The builder of a sophisticated receiver should
plan on spending a great deal of time Jdoing careful
measurements and adjusting his circuits. While an
excellent superhet of simple design is easily built
by bootstrapping one’s way through the project
without test equipment, there will be some com-
promise in performance. Test gear wsed in this
project included the usual VIVM and VOM as well
as a Tektronix 647 oscilloscope with a 50-MHz
bandwidth. Also used extensively was a URM-25D
signal generator, 4 variety of attenuators, three
homemade signsl sources, the counter which is
now built into the receiver, and & home-built ac
voltmeter, The writer continuowsly found himself
wanting more and better fest gear - specifically a
pair of high-quality., low-noise signal genetators, a
sweep pgenerator and a modern spectrum analyzer.

In building the receiver, the directions to be
taken in future designs became clear. Many of
these impressions were presented in the text. For
the present though, it is refreshing to realize that
the amateur can still build a receiver which is at
Ieast as good as anything he can buy.
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How High

If you suspect weak batieries, merely press 84,
the BATTERY TEST switch and check the lamp
for full brilliance. This can be done regardless of
the settings of the other three switches.

(Continued from page 33)

Construction

Construction of the unit should pose few
problems. A hint on drilling the sguare holes for
the slide swilches — drill two holes with a 1/4<inch
drill and file the corners with a small square file.

The parts layout is not critical and the one used
by the writer need not be followed -exactly. About
the only requirement is (o keep the ¥FREQ TEST
transistor socket close to the plug-in coil sovket so
as to allow short i1 leads. 1t’s also a good idea to
locate 83 far enough from the coil-form socket
that it can be pressed withowt getting the hand too
close to the coils.

The last item has to do with the tickler-coil
windings (L2) on the coil forms. As any old-time
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ham from the regencrative reveiver days is aware,
the winding relationships are important, If the
windings are phased right you get positive feedback
and oscillation. If they are phased wrong you pet
negative feedback, and nothing. The best way to
meei this problem is fo make one coil as shown
except leave the two ends of L2 unconnected. Plug
in 4 transistor that you krow will handle the
frequency, and temporarily solder the ends of 1.2
tor the pins. Plug the coil in, and press $3. {Make
sure 51 and S2.are positioned properiy.) If the
meter reads, it indicates oscillation, and also
indicates that you have L2 properly cannected. Make
the connections permanent. 1f the meter doesn't
read you should reverse the two ends of L2 and try
again. You should get a reading this time, but if
vou don’t, check your connections carefully. You
might also try another transistor. The diode, the
meter, and S1 should afso be checked out. Once
vou get one tickler coil wound correctly, you've
got the problem solved. Just wind the cails on the
other forms in the same direction. GE=]
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Modernization of an
Oid Favorite

Fig. 1

or, “the Sideswiper Revisited”

( N RETURNING to the air after a 3(-yvear
absence | was astonished to find a general
unfamifiatity with the sideswiper, the hasic speed
key of pre-WW II impoverished hams. Therefore, [
was determined to give this old favorite its just
dues by getting one into operation. In the course
of building my new one 1 devised an improvement
in design, which I feel must be shared with my
fellow sideswiper enthusiasts.

Backgmund -

It is important first to review fundamentals for
those who may never have had the opportunity to
use a sideswiper or hear opne on the air. The
sideswiper is the foreruaner of the madern paddle’
used with electronic kevers. Asis the paddle, the
sideswiper is essentially 2 spdt switch with 2
return-to-neutral feature that assures you that your
catrier doesn’t remain on the air between dots and
dashes. With it, a practiced operator can sideswipe
along at a good clip, well above the speed anyone
without a rubber wrist can achieve with a straight
kev. In use, one swings the arm of the key back
and forth between the contacts, with elements of
Morse character heing formed alternately at right
and left {left and right does just as well). it's a dot
if vour dwell time on the contact is shorter than
vour dash dwell time - aithough sometimes dots
tend to come out longer than dashes. Sideswiping
compared to straight keying is something like flag
waving as compared to using & well hand pump, a
waggling versus a pumping mation.

One of the important characteristics of this
basic instrument is that its action is faster than that

+5536 Milwaukee, WI
53217,

'It iz not possible to use a paddle key as a
sideswiper and get anything like the resulis
achievable with a properly used sideswiper; the
converse is not trae.

N. Hollywood Ave,,
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of 2 straight key. On the other hand, perhaps its
most imporéant feature (which sets aglow the
warm feeling many of us have for the sideswiper) is
that it gives real character to one’s fist Such
character isn’t achievable with modern keyers by
any but the most dogged — and it's impossible with
a4 keyboard. [t’s sasy to remember the beauties of
the ‘‘accenis” sideswiper users developed. There
was the draggy Southern drawl, the distinct New
England inflection, the mid-Western flat drawl that
was almost accentless (I'm an ex-W8), the clipped
accent of the British, and of course the special
accents of the stutterer. The accent was a much
more relhiable identifier of the operator than was
his chirp or his §20-cycle note (in sideswiper days
120-Hz hum was virtually unknown), The aveent
was almost better than a fingerprint. I never was
vlear why the FCC didn't record a little bit of each
operator’s sideswiper fist for its gumshoe opera-
tions (mavbe they did!) since his accent couldn’t
be faked as can a call sign.

The ARRL Handbook® gives well-intentioned
advice to the effect that the objective of a good vw
operator must be “the formation of well-formed,
rhythmical characters,” which is unachievable by
the use of spectal keys like sideswipers. And later
an, “Any recognizable swing is a deviation from
perfection.” The basic fallacy in the advice lies in
the premise that sideswipers can’t give well formed,
thythmical characters — especially rhythmical. In
fact, in addition to developing his own rhythm,
each user of a sideswiper can choose his own style
~ swing”, boogie, rock — und even send in any
key, With a sideswiper there’s an opportunity for
each cw operator to do his own thing that is much
more in harmony with modern ideas of in-
dividuality than is the homogenization of fists

%1972 edition, pages G46-47,

*Note to Handbook editor: swing is definitely
oud and rock's in.
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gesulting from the use of such modern electronic
aids as keyers and keyboards.

It is suggested that each cw operator review his
own fist objectives and consider the sideswiper,
particularly the modernized version that s
described below, for character building®. There
will always be the furnip who doesn't seck to
extract from any key the intrinsic advantages it
offers, but this article won’t inierest him anyway
(except passibly the hardware details described
here)..

Construction Details

The classical homebrew sideswiper is built from
fundamental items found in any ham’s workshop
35 years apo: a porcelain-base dpst knife switch
{just try to find one now!), a hacksaw blade, a 6-32
% }/4-inch machine screw and nut, and about two
feet of friction tape. The switch is disassembled,
ihe two Tlades are nsed to form a pair of rear
supports for the sideswiper arm, and the terminals
are reformed® to make the opposing contacts
spaced about 3/32-nch apart. The exact di-
mensions are unimportant as long as the result is

*The term “character building” should be
interpreted in the context above to mean the
synthesis of Morse characters from a ioosely
formed series of sideswipet dots and dashes,

*Note in Fig. 1 the file marks that are evidence
of the tender, loving caxe taken to remove the
dents caused by bammering and gripping the
terminals,

geneially as shown in Fig. 1. A hacksaw blade is
then selected (those with a number of teeth
wnissing ure preferred over new blades, but the
number of teeth per inch is unimportant since they
are ground off anyway), cut fo lemsth, and
mounted as shown. Finally, the classical key is
completed by winding the friction tape over the
end of the blade to produce a soft, comfortable
*knob* {much better than the coid feel of a plastic
knob). Experienced users will mount the key on a
wooden baseplate that is large enough to prevent
the key from scooting around in use and that is
tinished to match the decor of the shack.

Basic Design mprovement

After lengthy experimentation during the
building propram, required by an inability te find
in the junk box any non-dried-out friction tape of
the type required for the classical design, it was
defermined that the currently avaiiable plastic
electrician’s tape s an entirely satisfactory sub-
stitute — and in fact provides the basic moderni-
eation. One’s tingers no longer stick to the knob
when the key is first made.. Instead, the smooth,
plastic tape encourages the use of the sideswiper
immediately on completion and does not require
dirty fingers to eliminate the stickiness, as was
necessary with fape of the earlier specifications.
Experienced sideswipers will recognize this basic
improvement in the homebrew key as a valuabie
contribution to the evolution of the instrument. B8]

Semiconductors (Continued from page 25)

Adjustments

You'll need a known power source to adjust the
meter. The simplest source is two %-volt transistor
batteries {fresh) connected in series to provide 18
volis. The batteries are inexpensive and they won’t
be wasted, as you can use them in future projects
or for replacements in the valtmeter.

The valtmeter circuit has two scales, 0 to 2 and
0 to 20 volts. Qur meter comes with a scale that
shows ) to 100 divisions, so all we have to keep in
mind is that we multiply any reading by a factor of
two and leave off the last digit. To calibrate, the
two batteries connected in series gives us [8 volts
so our meter would read 90, This may sound
confusing but you'll quickly get the hang of it. One
could make a new meter face but it probably isn’t
worth the effort.

The first step is to turn on S1, then Zero the
meter reading by adjusting R7. Connect the two
batteries in series and connect the plus side to the
plus terminal on ihe voltmeter and the negative
terminal to the negative battery side. You'll
prabably find that the reading won't by anywhere
near 90 {18 volts), so vou’ll have to adjust RS to
set the reading on 18 volts. Then remove the
battery connection and see what the meter reads.
You’ll probably have to adjust the zero control
again. You'll find that it will take a few ad-
jusiments back and forth between R7 and R8 to
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obtain a zero reading without the calibration
batteries and 18 volts with them. Once the
voltmeter is calibrated it will hold calibration as
long as BT delivers 9 volts. The total drzin of the
voltmeter circuit is about 10 mA, so the battery
should last a long time.

The RF Voltmeter Probe

The tf probe is housed in metal tubing. The
unit shown in the photographs uses a piece of
sluminum tubing, 1/2 (13 mm) inch in diameter
and 4-1/2 inches (115 mm) long. A piece of copper
tubing would do just as well. The tip of the probe
is a short length of solid wire. No. 12 or 14 is
suitable. This piece of wire runs through a 1-inch
{25 mm) length of wooden dowel which is inserted
in the tubing. The wooden dowel /2 inch (13
mm) diameter is filed down to fit tightly into the
end of the fubing. The piece of dowel is dniled to
accept the wire tip, snugly.

The drawing shows details for making the
electrical conmections in the probe. insulated
sleeving (spaghefti fubing) is used over the com-
ponents to prevent accidental shorting to the metal
tubing. Shielded rf wire should be used for the
probe leads. The shield of the wire (RG-174/U
coax) is connected to the end of the tubing by
means of a soldering lug to complete the cizenit at
the probe end. Alligator clips are used on the other
end of the svhiclded wire for making connections to
the voltmeter, — WIICP
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Monitoring an SSB Amplifier

Chain for Linearity

NE OF THE better means of manitoring the

linearity of a chain of ssb finear amplifiers to
establish the proper gain levels and avoid™ flat
topping, is to ohserve a suitable triangular
modulation pattern. This pattern is obiained when
an rf sample from the anienna feed line is fed to
the vertical plates of an SB-610 oscilloscope, 2nd
an early sample of the envelope of the low-level ssb
signal is placed on the horizontal plates. See the
block diagrams in Fig. 1.

The resuiting patterns on the SB-610 os-
cilloscope appear as shown in Fig. 2, The for-
mation of these patterns results from the ap-
plication of two signals on the two axes, as shown
in Fig. 3. The output ¢f is on the Y axis, or vertical
plates, and the rectified envelope of an early
sample of the ssb signal in the amplifier chain is on

the X axis, or horizontal plates, of the scope. They'

combine an the X — Y coordinates as in Fig. 3, just
as they do on the face of the CR tube in the
monitor. ‘

If the amplifier chain is linear, the of amplitude
in the antenna line should rise and fall exactly in
step with the amplitude of the ssb signal applied to
the first stage of the amplifier chain. Please note

¥ 12481 LaCresta Drive, Los Alios Hills,
CAS4022.

BY WIN WAGENER,* W6VQD

that the straight lines OA and OB are in no way
related to the shape of the envelopes of the input
and output signals. As long us the signals rise and
fall together the lines OA and OB will be straight.

The instructions for the operation of the
3B-610 say to put the rf ontput of the exciter in
and out of two coaxial connectors (phono jacks
marked “exciter™ and the if output of the power
amplifier in and out of two coaxial connectors en
route to the antenna (see Fig. 1 A} This enables the
SB-610 to sample the f line from the PA to
antenna, and sample the rf line from the exciter to
the PA. The 5B-610 rectifies the exciter rf to get
an envelope signal, and this is applied to the
horizontal plates through the internal horizontal
amplifier. However, with this vonnection the
SB-610 monitors only the Hnearity of the am-
plifier. If the exciter is putting out a nonlinear
signal, or is flat-topping, the SB-610 can’t show
this, and vou could be beguiled into thinking the
linearity of vour signal on-thewir was beautiful,
because only the linearity of the PA is being
monitored.

Cowrective Measures

Now, it instead of taking the sampie signal for
the horizontal plates from the exciter output, one

ANT
AUDIO ] excrren e PA
y
HORIZ Fig. 1 - Block
AMP | diagrams of
SB-510 MONITOR maonitoring
connections for
(A) the SB-610
scope. Checking
the linearity of
the amplifier
ANT stage only is
Aunig, . . . shown at A,
EXCITER Pa Checking over
several stages is
| shown at B,
L |
HORIZ @
AMP
SB-610 MONITOR
(B}
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were 1o take this sample from un early stage within
the exciter, the pattern on the scope would show
the combined linearity of alt succeeding stages,
including the PA. 1 chose to take the sample of the
ssh signal at the intermediaie frequency of my
Swan 350 (see Fig. 1B). The envelope shape of the
ssb signal at the if should be the same ax the
envelope shape at the final frequency, because the
mixer only ftranslates the desired signal to a
different frequency. In the case of the Swan 3501
took a sample of the signal from the plate of the
first amplifier tube following the crystal filter, and
inserted it into an “exciter" jack of the SB-610, in
order to go through the demodulator diode and
horizontal amplifier of the 8B-610.

At this moment my troubles with the SB-610
began. In order to get an adequate signal on the
horizontal plates [ had to run the built-in hori-
zontal amplifier of the SB-610 wide open. I got a
beautiful triangular pattern jost- like the one
portrayed in Fig. 2A. [ was very happy until one
day i discovered that I got the same perfect pattern
even if T removed the sampling line of my Swan
from the “‘exciter™ jack of the §B-610! It tums out
that the stray of pickup within the SB-610, from
the antenna tf line to the vertical plates, was
enough to give a suitable sipnal to the horizontal
amplifier. Of course the pattern would be perfect,
because the same tf envelope was applied to both
the vertical and horizontal plates and the voltages
to these plates would rise and fall together, because
it was the same signall Now the problem was to
reduce the accidental stray coupling to the hari-
zontal circuits to a negligible value. -

The demodulator diode for the horizontal
voltage is one of the two diodes built into a 6BNS
in the SB-610. The other diode in the 6BNS is used
as part of the clamper circnit to remove the
cathode-ay spot when no signal is applied. To
accomplish this the rf output of the final PA is fed
to this diode, The two diodes are close together, as
are the leads through the stem of the 6BNS. The
cure was to take the horizontal-voltage de-
modulator circuit out of the 6BN8 and use a IN5S
diode, and to fully shield the rf portion of the
horizontat-voltage circuit from the tf power of the
PA output. When this was done.the horizontal
signal would drop to zero when the rf sampling line
from the Swan 350 was removed from the SB-610.
Thus now the horizontal signal resulied only from
the desired low-level #f ssb signal in the Swan
transceiver.

Fig. 2 — Single-sideband
modulation patterns,
showing perfect linearity,
A, tolerable linearity, B,
and bad flat-topping and
splatier, C.

-___—_hx
Pattern showing
perfect lineartty

== AMPLITLUDE

Rectified envelope of an
early sample of the ssb
signal in the amplifier

Fig. 3 - Applied rf and envelope voltages and
resulting pattern on the axes of the 58-610 scope.

The sampling of the low-level i-f in the Swan
followed the instructions of the SB-610 for
samnpling incoming receiver.signals in the i-f line, 1
used a 3.2-pF capacitor cannected to the output
circuit of the first i-f tube after the crystal filter,
and after the de plate voltage of the tube was
removed by the blocking capacitor. A shielded
cosX line carried this sample to the “exciter” juck
of the SB-610. (Nate: The samnple is not applied to
the vertical amplifier, as one would do to display
received signals against a linear horizontal sweep.)

Resglts

[n station operation it is a real satisfaction to
monitor the linearity of all the important linear
stages continually as one talks. It is also devastating
to realize that one must be careful of the level of
the audio, lest one flat-top momentarily on the
peiks of one's voice. Any visible flat-topping, even
momentarily, gives splatter outside the channel
required for voice frequencies. The triangular
modulation pattern allows one to see such mo-
mentary flat-topping.

.&__Sti'avﬂ.

Recently we showed what happened to WiFBY’s
antenna installation when an ice starm hit Connec-
ticut. Bob saved one of the chunks of ice by
keeping it in a freezer until we could take this
photograph. It measured slightly over threa inches
in diameter! Anyane want to caiculate the weight
of the ice on an 80-meter dipole 135 feet long?
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Hints ==« Kinks

For the Experimente

SOME ANTENNA IDEAS FOR
1.8-MHz PORTABLE OPERATION

Antennas for portable operation should be
simple to erect and easy fo adjust. The ht bands
present few problems, but [60 and perhaps B0
mefers require a bit more thought. A coltage was
available to the writer, where the local operating
competition was minimal. so this location was used
during the last tew ARRI 160-Meter Contests.
Since frequent ice storms in the area made per-
manent antennas mnadvisable, a bield Day ap-
proach to the problem evolved. Same of the more
successiid kigus may be of inferest to amateurs in
similar situations.

While a number of antennas were considered,
the end-fed half-wave wire unienna had 1« number
ol desirable features. it can be bent into a variety
of shapes and doesn't require a low-loss ground
connection at the feed point. A single ground stake
should suffice sinve a ciarent node exists at the
ends of 4 half~wave radiator. Other types of ground
Joss exist (unless an extensive radiaf system is used)
but resistive losses at the feed point are mintmized.
Most of the usetul radiation results from those
parts of the anienna where the current distribution
is the highest. In the half-wave case, this occurs m
the middle third, which should be the highest part

NYLON

GUY, WIRE
+ ,<
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of the antenna. An inverted-V arrangement can be
used. but if if & svmmetrical about the venter, be
sure the apex ungle is greater than 90 degrees. Ihe
auter thirds <an then be run off in some con-
venient direction and tolded back if necessury. In
tact, one of them can act as a Jead-in to the
maiching network. A helf wavelensth on 60
meters may seem like u lot of wire io get up in the
air but remember, only the middle third (ap-
proximately 90 feet) has to he strung between the
highest support points.

Before the contest, the writer spotted an
assorfment of plasticcoated hookup wire at the
local outlet af Allied Radio Shack. There were tive
rolls of various gauges with 100 feet on each roll.
The price (iess than $4) was attractive. A :oll of
the heavier-gauge wire was used for the middle of
the antenna where the current distnbution is the
highest, with the lighter-gange wire spliced on each
side. A line uttached to wn urrow was shot aver
tame trees and then the wire was pulled through.
The piastic coating on the wire eliminated the need
o1 nsulators. While existing structures can be used
fo support most of the antenna, one portable
support is psually needed for the most conventent
lavout. Surplus MS-44 mast sections are handy tor

this purpose since they are practically seli-
supporting up to 25 feet.
? ;\\i
Zimple antenna  and
matching network suit-
able for 160-meter por-
table aperation. Di-
mensions and com-
ponent values are ap-
proximate only, and

may vary with different

installations,

C1 — Air variable, 150
pF (E. F. Johnson
154-8},

£E1 — 70 uK, 28 turns
No. 18 enam. wire
on 3-3/4-inch torm,
3 inches long.

L2 - 4 turns No, 18
#nam. wirg on cold
end of L1.
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The matching network shown in the drawing
cuit be constructed easily from junk-box parts.
With a receiver and the antenna connected, C1 is
peaked up for maximom signal strength. Only
slight adjustment with the transmitter an should be
necessary to get the SWR to a minimum,

Although the height of the antenna might be
considered low, the performance of this one was
very satisfactory. Signal reports were supetior to
those with previous untennas used. But perhaps
hest of all, the entire system can be dismantled in
few minutes and the wire rolled up on a short piece
of board for next time. ~ W/ YNC

A BACKYARD 160-METER VERTICAL

The 160-meter band was the tavorite vone at my
QTH this winter. The same could be said tor many
other anteurs und the simple antenna described
here may be of interest.

Some of the old timers will tell the neweomer
to 160 meters that the best antenna for locul and
['X work is the vertical. Since a full-size vertical
would be verv large, the question is finding u tvpe
that will fit into a closely packed residential area.

As a starter, | took an ofd 40-foot (12.2 meter}
telescoping mast and insulated it from the ground.
{This can be done by setting it on tap of u large
soft-drink bottle, or clamping it to 2 wooden post.)
'The antenna was fed at the base with RG-58A/U
S2.ohm coaxial cable. The shield was wired to a
vadial system and 4 ground rod. A hint for the
radials — buy some aluminum clothesline and cuf a
number of slits in vour yard with a flat spade.
Mext, push the wire into the slifs and tamp the
grass back together. If there are uny swampy parts
of the vard, these seem to make the best ground
areas.

Rather than using 4 loading network at the base
of the antenna, [ constructed a wepacitive hat to
load it at the top instead. The top hat was made
from four fifty-foot {15.2-meter) pieces of wire
strung out from the top of the mast in guy-wire
fashion. They are connected electrically to the top,
and siretched until they are as close to a 20-degree
angle with respect to the mast as is possible.

The system described works well with 4 40-foot
niast but other lengths could bhe ased instead.
However, the top hat may have to be adjusted in
arder to bring the sysiem fo resonance. While my
vertical occupies very liitle space, if seems fo
perform as well as do many “fullsize™ anlennas on
164 meters, — Mike Mussler, WBS/JA4

IN-LINE POWER-METER MODIFICATIONS

{ built the indine rf power meter described in
the December, 1969, issue of ST It does every-
thing claimed for it and I have liked it so well that
[ have recommended it to others. To me, it is more
useful as # tuning indicator than as a power meter
anid for this purpose ! have made a slight modi-
fication to take care of this need. This means the
addition of an external potentiometer to control
the sensitivity of the indicating meter.

The photo of the bridge shows a modification
in fhe wonstruction which [ believe is wurth
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A space saving vertical for 160 meters, While not
always possible, it is desirable 1o have the wires for
the top hat run off at right angles to the mast.

considering. This should be helpiul to others who
plan te build one. You will note that the RG-8/U
which supports the foroid coil, L1, is cut to run
from J1 to 32 and this in turn supports the printed
vircuit board by virtue of soldered contacts to Cl
and C2 lugs. An aluminum L bracket is no longer
required. Two solder lugs ure mounted under the
retaining screws of each coux connector and the

two free ends are soldered ta

the ground foil which

does establish a pood ground. 1 do lave some

doubts that copper foil can

varry heavy currents

such as may be encountered at 2 kW and a bigh
SWR. This construction eliminates any doubts that
may exist. lnstead of the flashing copper shield 1
used ahuminum to get away from possible eiec-
trolysis effects, - 7% . Galbreath, W2AXX
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To a.cqua.tnt you with the technical features of current amateim ge::m

Venus Slo-Scan
TV Monitor

BY NOW almast evervbody has had a chance to

listen to that strange chirpy sound called
slow-scan television, heard down in the lower
partion of the phone bands. I vou aren’t vet on
58TV yourselt, you probably at least know what it
5. For those who haven’t heard, slow-scan tele-
vision iz a means of sending pictures over an audio
channel (such us u telephane line or ssb trans-
mitter). Amatewr 88TV standards call for (28
horizontal lines (nominal) in each frame, being
swept out at a rate of 15 lines per second. With
128 lines, ubout R.5 seconds per frame are thus
required. ‘The picture is displaved on a cathode-ray
tube just like fast-scan '['V, except that since each
frame lasts over 8 seconds, the CRT must have a
special long-persistence phosphor so that the whole
picture is visible ut the same time. Commercial TV
is amplitude modulated in the 0.8, and Canada,
hut amateur SETV is un fm type of signal. The
higher the audio frequency, the whiter the signal:
2300 Hz corresponds to white, 1500 Hz to black,
and frequencies in between to the various shades of
gray. The horizontal und vertical sync puises,

signaling the end of a horizontal line and vertical
sweep gespectively, are 1200-Hz tones. This is
“blacker than black,” so the {RT electron beam is
automatiecally blanked during retrace.

The Venus slow-scan system is advertised as
being of “secund generation,” and hence the model
destgnation, 852, implying ultramodern design and
features. The unit is all solid state except for the
vathode-ray tube, and modern coraponents are
used throughout. A digital type of discriminator is
used, and single integrated circuits reguiate the
£15-volt power supplies. The atfractive hlack-
sccented cabinet measures a compact 10-3/4 x
51f2 x 13 inches. We found the 3-1/2 x
3-1/8-inch screen just about right for viewing from
a comfortable distance.

The monitor has some nice aperational touches
also. One of the most convenient is 2 function
called “accu-syne.”™ This feature enabies accurate
recefver tuning of the SSTV signal and is 2 useful
dizgnostic ald when servicing the device. In this
inode, the horizontal sweep works normally, but
the vertical sweep und intensity modulation are
disconnected. In place of the picture the dis-
criminator output is displayed with a Iinear hori-
zuntal sweep, synchronized to the scan-line fre-
quency. You can actually see the video signal with
the horizantal syne puise appearing as a hlip on the
right hand side of the screen. You simply tune for
maximum blip ampiitude. See Fig. 1.

Other especially useful features include “instant
o’ for the CRT heater and a2 RE-SCAN switch for
umnually  resetting the vertical sweep. Fither
receiver, tape recorder, or camera video inputs can
be switch-selected from the front panel. Whichever
input has been sclected for display is available at
the jacks on the rear of the chassis for tape
recording  andfor transmitter mic input. A
“VOICE/VIDEQ” switch is provided for in-
terjecting womments into vour homemade TV
shows. The H32 also has a huilt-in isolation
transtormer to provide for conngction to telephone
lines. The CRT bezel aceepts either the optional
viewing hood (for brightly lit rooms) or the
adapter for connecting a pofaroid camera for
instant confirmation of that rare one. {No good for
DXCC, though!} Yuu can personalize your unit by
attaching your call-letfer identification plate (made
up from materials provided by the manutactuser)
to the front panel.

An inside view of the $82 monitor  with
the top cover removed. One large etched circuit
hoard contains most of the smail components, and
also acts as a "mother” board for a second circuit
board which is associated with the troni-panel
controls. Extensive use of integrated circuits is
rnade throughout the instrument.



At the left, a gray-scale pattern as it appears on the CRT screen of the $82. Audio tones being fed to
the monitor for this exposure were 1500 Hz {black}, 1700, 1200, 2100, and 2300 Hz (white). At the
right is shawn the "aceu-sync” presentation of the 882 for the same picture-signal input. The leading
edge of the horizontal sync pulse may he seen at the right, and the five dc lavels of the gray-scale
pattern appear as steps in the display, black being more positive than white. During reception, the
"accu-sync” feature simplifies the correct tuning of an SSTV signal; one need only tune the receiver
for maximum amplitude of the horizontal sync puise. (Gray-scale rfest pattern courtesy of W4'TB)

Circuit Operation

Audio tones from the receiver are fed to the
monitor input. A limiter first removes any ampli-
tude-modulated noise before it is applied to the
syne and fm  detectors. (This gives the same
signal-to-poise advantage as voice fm.) The sync
detector actually consists of two active filters
tuned to the 1200-Hz sync frequency and foilowed
by the detector proper, The vertical-sync separator
integrates the synce pulse for about 20 milliseconds
to separate the long (30 ms) veriical syne pulses
from the shorter horizontal sync pulses (5 ms). The
vertical sweep geneator, as well as the horizontal,
is free-running, which provides a raster whether an
input signal is present or not. The sweep-fuilure
detector turns off the brightness if the horizonfal
sweep fails {which could otherwise cause a burned

hole in the CRT phospher screen if the brightness
were left on.) In the ACCU-SYNC mode. vutput
from the video detector is fed directly to the
vertical amplifier.

The fim discsiminator, or frequency-to-voltage
converter as Venus calls it, uses a ramp (sawtooth)
generator synchronized to pulses penerated by the
incoming fm video signai. The higher the video
frequency the more often the ramp is discharged.
The more quickly the ramp is discharged, ithe lower
the peak voltage it attains. This peak voltage is
detected by a sample-and-hold circuit whose out-
put voltage is thus inversely proportional to input
frequency. The output is gn a-m videa signal which
is amplified and applied to the CRT control grid.
In the ACCU-SYNC mode. no infensity modu-
lation is used, so the grid is grounded.

{nstallation and Operation

At least three hookup cables equipped with
¢ither 1/d-inch-phone or RCA type phono plugs
are required to connect the monitor to the receiver
vutpui {speaker coil or high-impedance output),
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transmitter mic jack, camera or tape recorder, and
microphone. A tape output and a three-conductor
phone jack for telephone connection are also
provided on the monitor. Because of the limiter at
its input, the monitor will accept a wide range of
input signal levels. Plus and minus !5 volts regu-
lated is available ut & Jones plug on the rear for
operating a vamera or other accessory. Once the
patch cables  are made, it is an easy matter to
connect the set and begin monitoring.

The only problem encountered in operating the
552 was oversensitivity in the vertical syng circuit.
Strong interference, ospecially low-fregquency
pulse-type noise, would cause the vertical sweep to
reset prematurely.

Qperation of the S82 is simple. Tum the
function switch to receive; the instant-on feature
eliminates the wait for the CRT heater to warm up.
Switch the ACCU-S¥YNC on and tune in the SS'TV
signal for maximum height of the horizontai sync
pulse on the right-hand edge of the screen. Return
the switch to the OPERATE mode and adjust the
brightness and contrast for a pleasing picture. To
transmit, switch to tape or camera input and press
your mic button., To talk, move the
VIDEQ/VOICE switch to voice. That’s all there is
to it! “See™ vou on 3845 — WARNU/T

¥enus S52 Slo-Scan Monitor

Dimensions (HWD):

5-1/2 x 10-3/4 % 13 inches.

Weight: 12-3/4 pounds.

Power requirements: 115/230 V ac (factory
prewired), 50-60 Hz, 20 watts.

Price class: $350.

Optional accessories: Camerz adapter P-1,
for mounting of Polaroid Color Pack
ot Nquare Shooter cameras to
monttor bezel; Slo-Scan Camera C-1.

Manmufacturer: Venus Scientific, Inc., 399
Smith St., Farmingdale, NY 11735,




FM REPEATER NEWS

S0S00000S0R000OSO00GOSR0SOOD

FCC Form 714

FCC has asked us to pass along the following
information when filing Form 714. There has been
same contusion concerning filings for repeaters or
remotely-controlled stations when a Form 714 is
required. When vou fill out Form &i0 and check
“ves” for ttem 10 (or item 11 on Form oiOR),
then ali of the items shown helow must he
provided on Form 714 gnd Part i1, Section 1,
must be cumpleted.

13 If the repeater antenna is to he mounted on
an existing a-m, TV ar tm tower, be sure to include
the eall sign of the station (the a-m, ¥V or fm
station).

2y If the tower to be used for the repeater
anteuna is  being wsed by any other com-
munications service and already has FAA approval,
be sure to give the name of the owner {individual
or corporation), and catl signs of at least one of the
licensees. Also include the FAA file number for
that station license.

3} He sure to give the geographical coordinates
to the second on Form 714,

4y On Farm 714 under “E” be sure fo include
the vverall height of the tower, the ground height
abave sea level, and the sum of the two which is
the overall height above mean sea leval,

If the antenna is to be instatled on a building
and the combined height exceeds 200 feet, rou
may or may not have (o file 2 Form 714, Let’s taik
about the “may not” first. When vour antenna
daes not extend 20 feet above the highest part of
the building or of any other antenna system on the
building, you do not need to tile. Additionally, if
there is any building or structure within a 500-faat
radius of vour antenna that is higher, then vou do
ot need to file.

If you cannot meet these conditions, vou must
file Borm 714 for the building installation. Be sure
to include the postal address of the building pius
the exact geographical conrdinates. Also, include a
hlock diagram type sketch of the building and
antenna installation so the antenna survey hranch
of FUC can visualize what the installation looks
like,

Operating from National Forests

If your tepeater is to he aperated from a
iocation that is under Nationa! Forest management
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Lett to right, Howard Lester, W20DGC, Chairman
of the ARRL HRepeater Advisary Committee
(VRAC), Roy albright, West Gulf Division director
and Board Liaison for WRAC, and Lew McCoy,
WTICP Hq. Lisison. At the January Board meeting,
these gentlemen got together to correlate the
VRAC information and to prepare tilings on
repeater regulations.

ot under the Bureau of Land Management, there
are certgin steps that must be followed:

1y You must apply to the lacal agency with a
ceyuest for site approval. The agency will then send
¥ou the proper application forms.

2} If the site already has radio users you still
have to apply for the forms and in addition, must
till out ““Technical Data — Electronic 'I'ype Land
Use™ form. This form is available from the same
Agency.

3) The agency will notify FCC and the ap-
plicant that the site use is approved or disapproved.

4) If No. 2 above applies, the agency will
notify the other users of the site, that the amateur
has applied for use of specific frequencies at that
site. These other users then have 30 days to notify
the agency if they should have objections. The
FCC will analyze the situation and make whatever
eogineering judgement is required and notify the
agency of their decision. After the FCC receives
QK from all the agencies, FUC will complete the
processing of the amateur application and issue the
license. The amateur then notifies the land agency
that his license has been granted. The tand agency
will issue a “Final Hite Permit” and then, end oniy
then, ¢an the amateur commence operation.

Cross-Band Filing

At press time, we would like to pass the word
along that ARRL has filed a petition with FCC
asking for the deletion of cross-banding restrictions
in repeater hands, Hopefully we will see quick
dction on this petition.

Easing Control Requirements

Since the fnception of 18803, repeater owners
have been particularly comrcerned in heing able to
meet the contrel and monitoring requirements set
down hy FCC, FUC has stated that thev are
looking for “automatic™ smethods for taking care
of control and monitoring, To that end, they have
issued a few special temporary authorizations
“STA’s” for experimental repeaters. These re-
peaters are using what is called ‘“‘semiavtomatic”
control. Briefly, this is 2 closed system, open only
to club members or to hams who are appointed
control operators by the licensee. The ARRL
repeater advisory committee { VRAC) has accepted
this concept only to the degree that it is an option
to repeater aperators.

The more popular type of repeater would be
the “automatic™ contrel method, and VRAC and
your reporter have discussed this concept with the
amateur division of FCC. In the automatic mode,
the trustee or licensee assumes full responsibility
for the communications that are carried over the
repeater. In the stmplest language, the licensee says
to the FOC, i trust the amateurs who use my
repeater, They will not violate the FCC rules For
forbidden communications, and so forth.” In the

{Continued on page 57}



Suppressed Sideband

A-M Telephony

HE INCREASED efficiency of ssb and its

reduced demands on valuable spectrum space
has now nearly caused the complete disappearance
of 4-m in._the atnateur bands, despite the a-m
advantages of simpler transmitting apparatus and
ease of tuning for reception. Still, it would not be
in the nature of scientists, experimenters, and
inventors to leave well enough alone. Would it not
be possible to devise a radiotelephony modulation
system which would have the advantage of both
ssh and a-m - plus, hopefully, some advantages of
its own over both?

A few years apo it was suggested by one author
that we couid communicate by suppressing the
sidebands and turning the carrier on and off.! This
is an excetlent example of what Larson E. Rapp, a
former contributor to ST, referred to as “holes in
our thinking.” The a-1a boys laughed at ssb; let the
ssb boys now laugh at ssa-m!

For in looking through many volumes on the
subject of modulation, one remarkable Fact struck
us: the wmnplitude of the modulated carrier was
never modulated in amplitude modulation! To
verify this, one needs only to listen to any a-m
signal with the BFO on in the receiver. The carrier
just sits there and carries. Only it doesn’t really
even ‘‘carry” anything either. It just sits there.
That’s why we goi tid of it with ssb, The carsier is
merely the rf source with which we mix audio to
get sidebands. Then, in an ssb system we throw ot
the carrier and one of the two sidebands.

Is this not doing things a bit the had way? To
rely on sidebands for our audio transmission is to
rely on precisely that component of an a-m signal
which occupies valuable spectrum space. The pour
carrier, which occupies na spectrum space what-
soever, we have painstukingly thrown out the
window!

So let’s go back a step: Since we didn’t really
modulate the carrier with a-m, why don’t we
modulate the carrier, and dispense with the spec-
trum-wasting sidebands altogether? To understand
just how it was that the carrier remained un-
modulated in traditional a-m systems, we should
examine the standard method of attaching a
modulator to a {ransmitter.

' Pickering, “NSB,” 8T, April, 1958,

Fig.1 ¥ Fig.2 »
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BY N. G. ATTAWAY,* YVOIDER

Fig. 1 shows a typical system. In neatly all
modulation systems the audio trausformer is an
indispensable part of the circuit. It is important,
therefore, that we understand the fupction of the
audio transformer in an a-in iransmitter. Now a
transformer, as we all know, consists of two
mutuatly-coupled inductances. When we look into
the nature of inductance we find that “The
polarity of an induced emtf is always such as to
oppose any change of current in the eireuit.® ” So it
is evident then, that if the curtent is not changing
in the first place, an inductance will have no vifect
whatsoever on a circuit, And this is indeed the
case, since the audio transformer is connected to
the plate supply of an of amplifier, the current of
which remains constant. Likewise, in grid modu-
lation systems the audio transformer is connected
to the rf amplifier through portions of the cireuit
which do not vary in current. From this it can be
seen that the audio transformer cannot possibly
have a direct effect of modulating the carrier of a
transmitted signal. It can only have # “coupling”
effect, and in particular it couples the frequency-
consuming sidebands adjacent to the unmodulated
catrier.

To modulate the carrier and avoid introducing
the sidebands requires u different approach al-
together. In order to approach the efficiency of
ssh, we want to have a no-signal condition when no
modulation is present; and to have maximum 1f
with maximum audic input. The solution, for-
tunately, is vety simple. We necd merely to insert a
tube in series with the dc plate input of the rf
amplifier, and to attach the audio output from the
modulator to the grid of the series-tube.

The series-tube ssa-m modulator is nearly as
simple in design 4s an uld-fashioned w-m modu-

#* P0), Rox 87, Green (sland, Newfoundland,
Canada,

* Radio Amateur’s Handbook, 1973 ed,, p. 26,

MOQULATED
RF OUT

SERIES TUBE



tator, und certainly far simpler than any ssb
system. The only restriction on basic design is that
the series-fube must be a sharp-cutofl t¥pe biased
just to cutoff. One may well ask, of course, what
happens to the oegative half of the mndulating
wave. Bupposedly we need the varrier so that we
can reduce it fo nothing with the negative half of
the madulating evele, while we have already
reduced it fo nothing. Here, the effect of ssa-m is
similar to ssb. In ssb vou also have no carrier to
down-modulate in the negative half of the
maodulation cycle either, and as we all know this
does not result in any distortion in an ssb system.

Om examining the ssa-m system, we find that
we have indeed obfained the advanfages of both
a-m and ssb. The ssa-m signal is essentilly one
whose amplitnde is  proportional o the in-
stantanecus amplitude ot the modulating wave-
form. so when there is no modulation there is no
signal. This explains the efficiency of ssa-tn, which
is comparable to ssb., Curiously enough, this very
property of ssa-n has been mistakenly applied to
ssboatselt.® However this cunnot possibly be an
acclirate description of ssb, since there s usb-ssb
and Isb-ssb, und this deseription allows for no such
distinction,

*QST, Veb, 1956, p. 39,

The signal is received as easily as an a-m signal.
The only difference is that vou do not fune to a
sideband, since no sideband is there. lnstead, you
fune to the exact frequency of the modulated
carrier. It is in tuning an ssa-tir signal that we are
delighted to discaver the superiority of this system
over both w-m and ssh: the signal has no band-
width! The bandwidth of a-m and ssbis caused by
the sidebands; since in ssa-m we have only a
madulated carrier we have a signal which, 25 in ew,
has no actual bandwidth. The bandwidth is only a
tunction of the selectivity ot the receiver,

Since ssa-m makes such more efficient use of
spectrum space than ash, surely 1t is as imperative
that ssa-m replace ssh as it was for ssb to replace
a=-m. The transition, however, will be far less
painful. Since sva-m has no bandwidth 1t need not
canse QRM to other stations.

In fact, in all our transmissions tn dute, we have
received no reports of having vaused interference
to anyone!

The manufacturess imay resist ssa-m, since the
simplified circuitry will reduce costs, and will
therefore tend to reduce prices and profits as well.
However, it is a fertile field for homebrewers, and
as amateurs Tead the way into ssa-in the manu-
fazturers are sure to foliow, BUNU on ssa-mFEET]

o Technical Topics
Some Data On Toroid Cores

A nomber of cirenits ta Q8T and other ARRL
publications calt tor toroidal Wndnetors und trans-
tormers of various sizes and types. Not all readers
wish to purchase the brand of toroid which we
most often specity (Amidon Associates). We have
been reveiving letters requesting specific data about
the toroids we list permeszbility, frequency
characteristics, core size, and such, Knowledge of

the pertineat facts sbout Amidon cores shouid
enable the equipment Builder to substitute other
brands of toroid cores, s0 we are herewith pub-
lishing a chart which spefls out the characteristics
of interest,

‘The core identification system used by Amidon
indicates the core size and “mix” (recipe for the
powdered iron used in a particular batch) For
¢xample, a T-08-2 core is one that has an outer
diameter of (1,68 inch und is made from a No. 2
tron mix. FThe chart shows the U factor for esach
mik, aid provides s recommended usetul fre-
quency range for each type.

. , ) . The ferrite beads used tn QST projects are sold
CORE (hurer Inner Height hy the vompany whose cores we have been
SIZE P‘m{nca"er [}_razzzeter " specifying. "The material No. is 43, Initial permea-
{inches) {inches) firches) hility of the beads is 950, saturation tlux density is

T-200 2,000 1,250 0.550 2754 gauss ut [3 oersted. Maximum permeability is
H%g :fgg 8-;23 gfﬁ; vated 2t 3000, Loss factor at 2 MHz s 2.5 3 15,
T:in 0.942 0560 0.312 These No. 43-101] miniature beads will slip over
T-80 0.79% 0.495 0250 No. 18 or smaller wire. The larger beads «No.
T8 0.690 0.370 0.191 43-801) wiil slip over No. 14 wire,
150 0.500 0.303 0,190 Additional mformation concerning the heads
T-37 (1.370 0.205 0.128 and toroid cotes can be obtained from a brochure
T.25 0,255 0.120 96 which is available frum Amidon Assaciates, 12033
12 0125 062 050 Otsega St N. Hollywood, CA 91607, - WICER

41 Mix 3 Mix 2 Mix

Green ‘HR' Gray "HP' Red ‘&’

20 kHz - 50 kHz 50 kHz - BOO kHz 500 kHz — 10 MHz

U=75 Ho=130 =10

-6 Mix -10 Mix -12 Mix

Yellow "SF’ Black ‘W’ Gron-Wh "IRN-8*

10 MHz — 30 MHz 30 MHz - 60 MHz 60 NMHz - 200 MHz

y=8 =8 H=35




o Techuical Topice

Hot-Carrier-Diode Balanced Mixers
In UHF Front Ends

The diode mixer has always lanked like the
logical approach in ubf converters. Until the advent
uf low-noise transistors, it was practically the only
device usable for frequencies above our 420-MHz
hand, and it was popular for that band as well
Most mixers so used in amateur work were of the
single-ended variety, Balanced mixers looked good
on paper, but the difficulty of securing matched
sets, and the fragility of the better diode types,
tended to prevent this type of mixer from being
widely used.

The modern hot-carrier diode can provide a
solution to these problems. It is physically and
electronically rugped. Production runs are sub-
stantially uniform, eliminating the need for tedious
selection of matched types. They have excellent
noise characteristics well into the microwave range,
Injection levels required are low. Cancellation of
unwanted frequencies is good. Fhe list of desirable
qualities goes on and on, so it is not surprising that
amateurs interested in better receiver performance
on frequencies above i44 MH=z are trying hot.
carrier diodes in balanced mixers.

Sn far, three articles describing converters using
this type of mixer have be¢n submitied for
publication in Q8T. When will they be running, did
you say? Never, wnfortunately. None of them
worked well enough to threaten older methods.
What was wrong?

The first of these converters was a 144-MHz
model, It was a nice-looking job und it would have
made an attractive Q87T article — but its sensitivity
was so poor that no knowledgable vhf uperator
would have given it bench space, if he tried it in
compatison with any reasonably good converter
made in the last 20 years. its builder assumed that
the HOD mixer would be so good that no ¢f ori-f
amplifier could be needed with it. Actually one or
the other {and in some instances both} must he
included, if the diode mixer iz to be worth its salt

. whether the devices used are the latest hot-
carrier diodes or WW [ surpius 1N21s!

The second converter was for 432 MHz, Its
HCD mixer was very nicely made, and there were
two pood-looking tf amplifier stages uhead of it
But a bench test showed that it just about broke
evern with an ofd vacuum-tube trial-horse converter
we’ve used for years for just such evaluations. So a
quick ¢heck was made on the mixer and injection
system, minus the tf amplifiers. The threshald
sensitivity turned out to be about 7 microvoltst In
this case the injection systern was at favlt, Fven
though the injection reyuirement of the HCD
balanced mixer is low, this converter’s oscilator
and multiplier were not coming close to making if.
With the rf stages working fairly well, the overall
noise figure was up around 7 or § dB.

A third converter was built for the 220-MHz
band, Like the others, it was well-made, but it was
too simple to do what any good 220-MHz en-
thusiast expects his receiving gear to do. Suspecting
low injection to be a cause for the inadequate
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weak-signal sensitivity that showed up on the first
test, we used a signal generator in place of the
builder’s injection system. Resuli: the sensitivity
improved hy at least three dB, but it was still going
up when our signal genevator was cranked up to
full wutput, There was another change with the
signal generator in use for injection. The converter
noise output dropped, while the signal level im-
proved perceptibly. This oscillator/multiplier chain
was full of unwanted harmonics of the uvrystal
frequency, and they were adding to the mixer
noise, They also caused the converter tuning range
to be full of spurious responses to signals outside
the desired frequency range. Oine more converter
rejected!

What To Do?

This is not to say that a hot-carrier dinde mixer
isn’t a good bet. What we are saying is that certain
principles must be followed before any passive
mixer will show promise in weak-signal raception.

1} The injection most he of adequate level.
This is easily determined, without complex equip-
ment. After the mixer is peaked for maximum
response to a test signal, reduce the multiplier
output, If the signai-to-noise ratio {not the output
signal level) drops, vou haven’t got enough in-
jection. The desirable level is that at which some
reduction in fevel can he tolerated without losing
sfn ratio simultaneousty,

23 The injection should be as near to pure as
passible. A high-¢ trough-line svstem with aperture
coupling, as in the 1296-MHz converter that has
been a fixture of many ARRL publications, is a
pood bet with any uwhf mixer system. We'll have
snme new examples of this in Q8T before lang.

3) Fspecially if no ¢f amplifier is used ahead of
the mixer, the stage following it should have the
lowest possible noise figure. Don’t work any diode
mixer directly into a communications receiver, The
Iatter is certain to have a fairly high noise figure, as
oiher factors are muach more important than noise
figure in good hf reception.

4} Even if one good of amplifier is wsed, the it
amplifier should have a low noise figure. When it is
50 easy to get hf noise figures of wround 1 dB,
there is little reason to have much higher than that,
handicapping vour mixer and rf stage.

5) Don't skimp on transistor guality in the of
amplifier. If you've got a good hot-carrier-diode
mixer, 4 pure and adequate injection system, and a
low-naise i-f amplifier stage following the mixer,
one rf amplifier should be enough at 432 or even
1296 MHz. The noise figure from the mixer on,
can be as low as 8 dB; perhaps better, with a really
good system. Thus, the rf-amplifier gain need only
be enough to override this much noise. [f there is
any doubt on this score, use two stages. Put the
hest transistor in the first stage. The second is by
no means so demanding, and it you're gning to save
some transistor expense, here is where to do it.

New and better uhf tranststors are coming along
all the time. They’re now available for up through
our 2300-MHz band, vapable of delivering oaverall
receiving-system noise figures under 5 dB. Down to
about 3 dB is fairly easy in the 1215-MHz hand.
Better than this i¢ almost routine at 420. The
solid-state revolution has made our uht bands come
alive, as has no other single factor. If vou havent
tried *‘the world above 420 MHz” lately, you're in
for the surprise nf your life. But dan’t go loaking
for it with just any old mixer — or even just any
new one, that is ot well-engineered. Just an
eye-catching new name is not enough! — WIHD(Q
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“Zhief Engineer” Phil Scofield, u6JK, and “Chief
Op'" Brandon Wentworth, iugQl, The station was in
a pasture on Stanford University hills — vows all
over the place, and walking was hazardous tor A

dark-mght sked. The antenna was 2 vertical
1/4-wave cage {40 meterst, matching counterpoise.
Today in the same cow pasture ate a4 150-font
parabola, other smaller dishes, and severai half-
miledang arrays of log periodic Yatis - so Brandy
cthose his location well.

N 8T for March, 1972, G3ING pointed out

that WAC wus the oldest continuieg 1IX
aoperating award in amateur radio. The number of
vertificates, stil heing issued, makes it the most
popular,

WAC had s beginnings uf a mesting of the
Santa Ularn County Amatenr Radio Association in
San Jose, Californin, It was in late 1423, at a fime
when 40-meter ietivity was spreading world-wide,
ated 20 was tn its begionings. The land-mark first
transatlantie QSO hetween MO and 1 XAM with
RAB in Prance had taken place just two vears
cutlier,

* PO, Box 637, Menlo Parlr, CA 44025,

cA Gleam
ln “Your
dfathers’ “Eyes

BY HANK BROWN.* W6HB

The ¢lub meeting xounded like ote of those
described in a WIBRD foreword to “How's DX?2,”
as we mogned and compiumed about how the
cnerptity, hains in afl the “new™ countrics seemed
fo vome back first to the same old stations. We
rept petting besten ouf. 0i AAL, ubOL 92T,
cdGT, w6 AWT, ete.,' all seewned able ta mave in at
will uhead of us ulso-rans. There was competition
and it wax keen. Anvyway, the <lub meeting
managed to adjourn to the local beanery and, while
walking there, tb6HM tried on tor size the idea of a
“worked all continents™ award. His thought was

T to indieate 1.8, nationalitv, fnr

Canada, self-assigned identifications in the early
X days.

¥ 1

The cards that started it all were
submitted by uB01, earning Brandy No.
1, the first of many sought after DX
awards. The cards of both g2l.Z and
FBY QR were included as in some circles
At that time there was a gquestion about
Great  Britain heing part of Europe!
Hince the time these cards arrived @t
Headquarters in 1926, it is impossible to
estimate the number of cards handled by
the League and other [ARU member
societies in behalf of WAC applicants.
Cards sent to and returned by ARRL for

e HES ot

52

X CC alane no doubt number between
four and five million. The numbers
hecome more staggering when one in-
cludes cards handled here and elsewhera
for uther awards such as WAS, WBC,
WAZ, WAE, county and certiticate
huntars, etc.

QST for
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Na. 1, awarded Brandon
Since 1971, "Brandy’’ 5 now

certificate
Wentworth, uBOl.
Fxtra Class and active as K6UJ, The d4-year
shutdown, he says, was to make up for the sleep
lost ar uBOl!

WAC

that u proven ability to work DX wus a4 good
criterion of excellence in operating skill and station
equipment. He even sugpested the requirement that
an applicant submit confirming Q8L cards as proot
of gualification. Bt was a great tdea! So Clair
Hoster, tbHM, wrote headquarters, proposing WAC
as an international wward. Secretary K. B. Warner
replied, and WAC came into being.

WAC was first announced in the “TARU News™
section of ST for April, 1926: the June issue
curried a photo of WAC certificate No. | issued to

uS0| ~ {ieft to right). Wavemeter, calibrated from
WWV. Receiver, two-tube circuit by ARRL's Fred
Schnell. Transmitter, 2034 tptg oscillator, 200 W
input, r.a.c.

ub0Il. Subsequent listings appeared in ST, and
the number of amateurs quakifying quickly grew. 1t
wasn't lang before the list of members exceeded
the space available. During its first years WAC was
an ARRL uward, but in 1934 the [ARU formally
assutned responsibility tor the issuance of WAC
certificates.

Sa. kiddies, that™s how it all began. Away back
before some of you, too, were gleams in, even,

sour grandfuthers” eyes. R
your n s

ARRL QSL Bureau

the functinn of the ARRL QSL Bureaz i o faclitute
detivery to ansatenss i the United States, its possessions aond
Cunada, of those Q8L cards which arerve trown athateur statrons
in ather pacts ol the warld, ALl you have fo dn s send yons 351
mapiges [see Nst belows o stumped, self-uddressed ;—mdnpe,
about 5 hy & inches 1o size, with vour pame and address in the
usial place an the teont of the envelape anid vour call printed in
Lapital letters nu the unper left-hand fnrner,
lards fas stattons i the United States and Canady should be
sead to the proper call area hurean listed helow, Recent changes
are in hold tace,
Wi KL, Wal, wNI - Hampden Coiraty Radin Adsoviation, Hox
216, Forest Pach Station, springheld, MA al 108,
W2, K2, WAZ, WH2, WN2' - North dersey DX Asah, £.0. Hon
205, Rulgeweoond, N 07451,
WKL WAL, WN3 Jewse Rieherman, WK1,
Vaulley Hill Rd.. Malvern, PA 9385,
wa, k4 ~ North Alabuma DX Club, by, Bos 2035, Huntsyille,
AL 35804,
WAL WB4WN4 - 1. R, Baker, W4LR, P.O. Box
Melhourne, FL 32901,
Ws, K&, WAS, WBS. WNs'
1asn, sherman, £X 75090,
Wa, e, CWHE, WNa — No, Lalitorpia DX Cluke, Box L1
Lo Adtus, CA 14027,
T, W7 - Willamette Valley DX Ulub, (oo, oy
a4, Porrland, OiH 27387,
W, !\K WAR WES, WAE — ( alumbus Amateur Kadio Asst,
tadin Room, 280 b, Broad st Cotumbus, OH 43215,
W, Ry, WAY, WHY, WNe — Northeea (Himen (11X Aasn,
410, Fimnhueat, [L 4401 26,
Wg — Reppie Hoare, WHOYP, |
SUtaY,
g, WAR, Wig, WwNa ~ Dir. Phillip 3 Rowlew, Lyt
Road 5.3 ‘Mluill Alumosa, Cry 8111,
Wil slcla Kodriguer. KEPICL, FO.
Juan, PR ouso 2
kY4 - Graviane Belardo, hV4UE, PO Hox 72, Utmstiansted,
st Craix, VEDOALN,

KLy,

Ry, #y

1489,

ARKL W4 UST Hureau, Box

Hos,
0, Box TS Mitchellydle, TA
5204

Kb, Box lued, San

April 1974

Kas  lee Bupre, K750, Bnx 407, Kalhoo, (77,

EHO, WHS' — Juhn H, Ok, KHADO, P ). Box i,
HT 9R7T0§.

BL7WLT - Alaska QS Buremn, Star Houde, Kox 5, Wasilla,
A K B9nRT,

VEL = L) Fader, VELROQL P QL B0x w3 Halifax, NS,

YE2 - A Daemen, YR, 1960 Douglys Aveiue, Montreaf,
Onehee, HIK 2F 4,

Vi3 (—;NF.. . Buckley, VEIUW, 20 Slmont Boud, Downsvew,
VS = D F. MeVittie, VEAOX, 637 Avademy Road, Winnpey
AN RN BEA
VES Y Liny Jnnm_

SR AR,
VT ., Davidson,
Calgary 47, AR,
¥h? oot te Hough, VETHR, 1291 MeKenze Rd., Victors, 8,
YE& — Frank Yan Der Zamde, VEROO, O, Box 72, Fort Smith,
N | Adl pld,
YT~ William Cufien, VOIKEN, PO, #ox 6, 50 John's ME.
¥020 - Stan L. Parsons, VOQAS PO Box 212, Gouse Bay, | 1K
WL - Lviay Waite, 39 Hannuin 3., Baliston Spa, NY 2020
'These bureaus prefer 4 104 by 9 172 e h ap Nis, {4 hisstnees
envejupes,
QEL Bureaps [or wther 0%, Posesstons aind bar othor
ceuairies appear 10 the YIAR U NFWS section of the June aud
lecember wsyey of JET

Aten, Gohu,

VESIL 2328 Crant Road, Regina, 4K,

YVEATK, L 108 Trafford 1. N.W.,

Changes of Address
Please advise us direct of any change of address.
As our address labels are prepaced in advance,

please allow six weeks notice. When notifying,
please give obd as well as new address and Zip

codes, Your promptness will help vou, the postal
service and us. Thanks.
53



REPORTED BY RICK NISWANDER,* WAIPID

HE FOURTH ANNUAL ARRL {60-Meter

Contest, held this past December 7-9, recorded
a very healthy log increase of over 30% — 338
entries were received, surpassing the previous
record of 72 in 1971, Fureign country rep-
resenfation hit a new.high of 11 — 3 more than the
old mark of 8 in 1972, We list 7% multipticrs this
time — anvther record. In fact the nly thing that
did not set a new mark was entries received from
different sections (677 tying the record set in 1971
and eclipsing last vear’s total of 63,

Incorporated in the writeup this year is » listing
of the all-time record holders by division. This year
single ops chalked up ten new division highs ~
multiops had 7.

Antennas have always been a puint of interest
among hams especially when 160 is considered. A
quick cvalyation of summary sheets from those
describing antennas reveals a few inferesting num-

* Asst. Communications Manager, ARK L

bers. Center-fed wire antennas (dipoles, inverted
vees, #opps. efc.) were the most popular types,
with 127 entries mentioning that they used one.
Many of these ate 8(-meter (and even 40-meteri)
dipoles somehow brought to resonance on 160.
The next category was verticals with 85 — these
varying from 120 foot monsters to 20 foot
midgets. Fund-fed wires accounted for 65 entrants.
The inverted L wire configuration was used by 22.
Other antennas numbered 11. Two of the more
unusual antennas used were a tower guy wire used
by KH6L), and K5PFL's 100 foot vertical with
204BA top hat (which is just a clever way of saying
that he loaded his tower).

Notable noies . . . Probably the longest haul
QS0 during the contest was between KL7CL and
LUSHFI at 0910Z on December 9, a path of abont
B5300 miles. . . . WB4ADT and K4ADT ran into
the “QS0 B4™ rontine. Be thankful you’re not
both in the same state, guys! . . . Hawaii activity
was up this vear. Four — count ’em, four — logs
this time. KH6CHC came up with top honors with
a very nice {00 QSO total. . . . WeMUV used 2
homebrew solid-state transmitter with a 2N3919
final renning 12 watts, and s Hallicrafters §X-9

This is the transmitting setup of W1SL. The rig was
made by Gross Radio of New York in the
mid-1930s. It uses type 46 iubes at about 25 watts
input. The antenna? Ch, yes — a 30-foot dish
sitting on a German WW I radar mount; it is used
for 432 and 1296 EME work. Taking this picture
was no small feat. Besides having to get both units
in focus, Tom had to take the window out sinca it
was oo feggy to get a clear shot of the antenna —
all this in the middle of Decernber in Connecticut.



The multiop crew at WBEAPH. That's APH on the
left and K3RUQ at right. They used a 130-foot
vertical with over 200, radials, plus 5 beverage
receiving antennas and racked up 84K ~ good
enough for number 2 nationwide in the muitiop
class.

receiver -  and . took the SIV  werti-
ficate, . . . KONY wvued all homebrew gear and a
40 foot vertical to grab the San Diego award.

Reporting methods will be changed for the next
contest. A valid entry will require your log and
summary sheef. Check sheets will not be necessary.
This change will go into effect for the 1974 contest
which is scheduled for December 6-8,

Certificates, are scheduled for an April 15
mailing. .

SOAPROX

QRM is- bad news, Seems bke every time [
called a 7, somebody ecalled CQ on the frequeney,
- (W2FHU). I was surprised at what a random wire
can do, - (WB4ASW). Fine turnout and the old
band jumped with ali those stations, incinding
many new cnes that 1 heard or worked for first
time. — (W@Il). Appreciated the many statlons that
stayed with me until we completed (SOs through
QS8 and heavy QRN at this QTH. - (K7ZIA)
Even with short call signing “stroke 2% takes so
much time. — (K2FJ/2). Didn't pile up much of «
seure but it was more than 1 had hoped for from a
[ 2-watt transistor rig, — {WeMUV), I may be the
lowest Eowere:l station on — 960 milliwatts input.
- {WA4EZW). Very good contest. Lots of local
QRM and competition. UT] again next vear. -
{WARSIX), Work made it necessary for me to not
be at the home QTH for the confest but did QSX
with guarter-wave from San Franeisco hotel and
heard G3ZEM und PAQHIP. - (W1HGT). Seems
like some of the loudest stations on the band have
the worst ears. 1 had little luck calling some of the
“hig guns” while calling yome =sfations barely
readable produced instant replies. Vote for best
effort goes fto DL2GGfYVS, who tried for &

band with people operating many different modes

whao, far one weekend a year, could go all ew
witheut anyone getting nptight. The day after the
cantest everything was back to normal with every-
one discussing how they did. The resulis, from the
conversations, appear to be impressive. 1'm looking
forward to reading the report even if | am
somewhere under the pile. ~ (WA6CCM). Beautiful
moosnlit nights both nights here, but Murphy was
over in the neighboring provinces playing with hig
thunderholts, The resultant 40-dB-over-9 QRN was
raising havoc with my reception. 1 sincersly
apologize to the many who called who [ simply

(Continued on page 57)

4th ARRL 160-Meter Contest

Within each section, scores are broken down by
callsign, final seore, contacts, sections and ap-
erating  time. Example n»f ligtings: VEICD
33,453-253-59-25 or final score of 33,453, number
uf contacts 252, number of multipliers 59 and
total operating time 25 hours. An asterisk denotes
u Hyg. staff member, ineligible for an award. 1he
station first-listed under each section or non-W/VE
country is the award winner. Mulli-operator sia-
tions are grouped in order of score following

minutes fo get my call through the nofse) afl in  single-uperator station {istings in each section
vain, ~ (WASAUM/1). [ was impressed, Here was a  tabulation.
Single Operator Division Multi Operator

Culf Score Fear Call Score Year
W3IN 78,432 73 Atlantic WAZWIN/2Z 95,820 73
WABMCC/9 76,923 72 Central WOYB 38,3186 72
WOAIH 61,028 71 Dakota KOLIL. 30,180 kA
WssUs 53,868 73 Delta W5 GWD 8112 73
K4GsU 75,006 73 Great Lakes WASILI 69,450 73
W2PY 61,488 73 Hudson WAZSPL 38,880 72
WABVDX 44,689 73 Midwest WABCIX 2760 70
K1PBW/1 82 871 73 New England +1ROE 46,345 73
DX 26,796 73 Northwestern K7ICA 38,056 73
WABDKF 31,808 72 Pacific WEBNUT/6 41 820 73
Kacia 51,191 72 Roangke WRBaAPH 84,777 73
WABCVYS 48,960 73 Rocky Min. WOMS 05 144 72
WAYWX 42,746 71 Southeastern W4HAW 6876 71
WINQ, 47,668 73 Southwestern WEYRA 18,048 72
WssZ 64,528 72 West Guif KEDEG 30,031 1
VEIBMV 65,895 73 Canadian VETMX 15,540 2
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vE
Maritime

YEICD 33453-252-59-2%
FEIMX 22,195-202.49-31
VOIKE 95, T-33-
Cuebee
YEIGS 5346 #1-33-
Ontario
YEIBMY 55, 095-467-69-
VEIBBN 7696-104-37-
VEiEB 5044- 8d-313 ()
VFIREK A864- 40-27-13
YEIAUL 352 b4
Sashatchewzn
VESXiF aN,656.23%-64-71
Eritish Columbiz
VETHO H514.1 2R-33-
VETAGN (620 4518
15A
i
Connecticut
RIPRW H2.E71-445-79-31
WAlPID* 29,146-235-5915
KIZND* 23 800 229-50- ¥
WIlx 18,91 2-18 4421
WICER* 14,430-195-37-15
WIIRY* liﬁl?‘HR-tH
WAIODX 11.620-1 45- 3% If:
wWiov L1 R40-1 34-40- 4

WAIALIM/I* 10,744-154-34-10
WATLNQ 10,4001 50-35- H
WIAW (WARINLL opr)*

TORO ] 14-35- 4

F¥AIKID Bhinte} 19-30- 5
WIBIH 4316 o™ 1A
WROE ST/ * 2ot S-2h- 4
WI1YNCIr 1544, 53-24-3
WAIRSG (WATWYY, apr.}
382 iRl 1=
Wis1. 144. 12 A
WAWI LA+ 120 13- A=

WAIRDN (k[ ZND WAL ABV)*
e R0-1 gl &
Fastern Massachusetis
KICPI 43.775-349-59.26
WALILY iWALLYY, uprb
17 584- 31 SARI0

WPl 13.687.270-87.26
KINOL 23217491
WIHE/] H36d- 753615
WAINRY FA9-112-23- 3
W1LC M 6]-(7-11
WIAX 1496 44-17-

WATMIK (YWATOML)Y
15,330-152-42-12
Maine
WIvi "46% Th41-13
RIROY [*I\IMU) i
e, 345-325-65-34

Mew Hampshire

WoMZWi |6 731 6847~

Wit Z 12,4021 59-3%11

wiM 149h. 3R-21- 3

WIMNK/1 1056 33-16-14
Rhuode Island

KiIKN [1,268-155-16-16
wiop (LIHZN Wails PID PO

G RET
14952118424
Vermont
WATARV/Y 77.464-231-48-12
WK1 B0 SU-23% 3

z

Lastern New York

W2PV IWRIOEL! apr.)
&1 4RB-41H)-T2-

WAJISPL E5.141-3R7-61-
WIHNC I4,249262.53-19
WKL KRG LE16 38 T
K2BOO Sadd- RM-14-10
WIALO 5504~ Hhei2- 6
WAZKUL 1320 3%20- 4
Wilw PAT AR
NY.CoLL
WG T4,248-152.37-12
WIKTU 5460- 91-3- H
WA2YIN 3904 61323
w2ceQ 2064~ ST-26- M
56

Northern New Jersey

WAZUH SE625-424-67-22
WIKHT 14,924-176-41-18
WH2URL! [0 836-128-42-13
WIHUG H3,404-153-34-10
WiGBY R360.107-400-12
WIDEN MNP 3620

WATTHS A%0- 35-17- 8

WIMPP (+WZO0G)
1030- 35-15- 6

Southesn New dersey

KIMNT/2 A0 10033 T
w2PAU 720- 74-15- 1
WIRP £T2 14146
W2BAY 532- 19-14- 2
WAITWLN/2Z (+WAZ2N5R0Q
WAZKFIR)

95 920-844-80-40

Western New York
WIFHU 19,552-220-4%- (4
K2v1f2 |¥,576-192-45-| K
waQre 131721783712
WAZBDM SYK( K- 30-14
WIVXA 2494 §2-24-
W2LKA Sa- - 4.1
WAIRFR HWAZUKSJ
S5&- 41-19-
3
Delaware

WIGL 14,4731 754112

Eastern Pennsylvania

KXY 35, 147-260-61-12
WiNR 14.617-154-47- 7
W3IATS 11L380-1 683521
WICNS B20-115-34-6
GIRELW/WS 4T56- H2-29- 5
WKV 3696- H6-2K. 8
WAIATX 3/7- §9-37- 7
WAINAFL Lo 35-1%
Maryland
W3IN 144324987631
WIGN 47,50 5. 18265
W3IRE 18,400-201N-44- 14
WIAXW 4i40- 694 8
WIMTK 15d0- 35-12. 4
WICST dige 34472
Western Peansybvana
W!':N 154K-1012-37- 9
WIBIN 4Rk 6R«30-3(1

WIHWT (+K3BSY)
27 552-246-56-25

WAIE OO (W AR
90K nidhe 4
F
Alabama
K4MG TTID-103-37-11

WHAADT 4002 69-29- 4
Geatgia
WdYWX 32.940:06761-1 &
WHARDIA 15,41 1-179-81-12
W4 AQL {WB4ISK, upr.t
LK IFTE-195-36-12
WA4APG 12,330-13745-20

Kentucky

K4GSU 15,096-514-713-2%
WAGREH ELRRORHIE VAL 4
k4b(I IL9TH-2TIA9-14
WHAASW 14.024-231-52-19
Wi YOK 12,344-144-43- R
WEKER IR9N- 45-21- 8
WAJ AL 40 5 4-1
North Carolina
WATMR 34,257-299-57.30
K4ZCP 0,752242-462-14
K4EQA 1345h-165546- 9
K4ADIL 37 G0 4
K4CAX IR 5924 %

Northern Flanda
Wedvee 22472-212-53-27
WAGGL 19,900, [99-50-14

Svuth Carolina
WA4LDM 14, 64-209-57-1 3

Southern Florids

W4BRE 35,193 202410
K4ERCY 24.136-208-56-17
WADLF{4 238913195400
K4KQ 1827- 95-39-18
WaVIH 42HH- 6712

K4NE 3346 62-29- 5

'l ennessee
Kdt) 33,R24-302-56-
K40N TRAN-112-35-
w4l THDO-J 1039 T
Virginia
Walw 24 64K8-231-52-12
¥4YaC 17.400-) 14-50 7
W4ZM 14.006-146-48- 7
#4IM 111 %08-142-37-
WAKEC 921313
WaLP) #424-117560:01

K4LDR FIIR-08-33. &
WEBAUUES AWAIVN, opr.?
4ad0- RU-Z9-L3

RAVTO 1496- G427
W4Wst INlh- §2:29- 4
W4 LZW 1324 3318 %
WAKMS S20- M6t 6
WAPRO 14Wds  GhM HEK
Wadnusy
57 . 757140264
5
Atkanss
WasUs 55, 868417-A7-29
HASRTG 44,156:314-67-29
Wil TESO-TNS-3%- 4
WEMYZ 4dbh- T7-29-7
Louistana
KITVG 2% AT AT50
waWMU 13.204-15044- 6
Misstssippi

WSRETH 13,376-15244- 1
WASNYU/S I7H 63-30-11)
WIGWD r+K4ZLE  WeZAE
WESCNV)

RI12-1M-39-18

Mew Mexico

KAMAT H966- HI43- %
¥5AM 4478 B334-1
WIRE Lkd0- 40-23- 2

Northern [exas

WASKRYY 14 DA3-142-49-18
WENW RRSK-103-43-24
WakiX TR40- 9u-40-16
WsQE 3770- 65-29- 4
WAk YD 2808- 34-16-

WSOUZ 192- 16~ 6= 2

Ukfahoma

KSIVI 14,5801 ¥5-54-14
WSKG 128381314916
WASVAP 4380 ¥5-30-14

KSGNM (+WBSIER)
F1A08-1 284317

Southern Tenzs

WARTO 500,120-342-70-22
K3PFL 43.132-308-6%

WASINY 25 559-208-61-15
KiDEG 2¢,336-1R0-54-

WARPJ 4N, 1138
WASLTO S540- St=10- B
WASWOE 1H40- 4013 4

WEYG (WHINTC WASs KRL
RET WBSs 10G Jiky
17 R16-225-61.27

&
Fast Bay
w6 G l4,l9(]-t65-45-21
WALCUM 1056« 33-16- 5
WoROQZ 40 25 8- 3%
I.us Angeles
WHLIGH A0.303-239-61- 13
WOLVT/6 D31 24-39- [0t
WoYY (WAGMBP, upr.
6} -T06-36-10
Wa QX 65¥2-1M6-31- §
WReLV 55974-103-29-10
Wasil SIHON-E00-25-15
wahD0O 464921122310
KaMHG/e 136- 21- 8- 5
Orapge
WoHAMO 10,656-144-37-11
whakNI M- H1-24-

Hanta Barbara
WoliA MWaLM, apr.)
HEIRS-ER-55-
WhIF(Y 1312 41-16-9
Santa Clara Valley
WABPGH 15.916-1 73-46-
WoPAA 10,560-120-44- 6

Wei:W( 1954-109.36- 1
WRaNSI 1564 H1-22.42
WRAG LS8 47-17-15
(HKLIWE 147 2rbe-10-1F
WHGBY #82- 345

WHNUT/6 1+WARUZA)
41.820-299-68-

San Dicgo
KeNY 10.660-1 3N-4 125
WaMAR 6156- BE-48- 5
ResnR 2400- g0 8§
Lan foaguin Valley
weMlIY [170- 3915 %
KOYIZis 797 3%
Secramento Valley
WASIVD [R.706-199.47-
WaiGM la 4681 19-46-17
wevD 5700 95.1M19
WaNIU i LT
Hawaii
KHACHC A260-100-35-
KH61T ant2 76-36-14
KH6KRS (K25IL kl[bf!i I}
43-40-
KHatMP (+kl!6r‘m\')
1IN 24-15-14
7
Arzona
WINQ (W7 fI upr
HGR-341.68-26
WTYS 1&54- 6.8
1daho
WIHLL {1,452:13243-19
WIKFV BaR0- Y3614
WO 64 122
Montana
WIMKB 1224- 34-1H- 4
Nevads
WIARX 4272-112-78-17
hegon .
WIIXT 17,800:1 TH-50-32
KIWWR T TR2-13743-12
YWIHEN Ve 77-14-18
whmMe 1806~ 43-31- 3
tah
KiZih 1683261625114
WICYH Ja96-[04.37-11
WATOAU FHE 1600 3
Washingon
R7IDX 26,796-225.58-26
WTNP HES0-1 273512
W RIRO-1 1536
Ww7IET! i6lg- 6n2l-12
Ki1TAK 2376- 3322210
WH-IM 00 )-15- f

G ik 8- 31
l\?](.'-"t (HWTEXM Auggie)
\K,l”& H‘H‘G‘ ri3
WIRM eYWATOWL
pept 8?742?-61 14

Alaska

KL7CL 7RI- 3p-110-
¥

Michigan
KRvOP 24 0D0-240-50-17
WETRZ 23.712278-52-25
KgLJo AI5N0-738.541-12
WBRADSG H106.244-14- @
WIALWIR RHIB-108-18- 6
WRWWVTI Fdb66- 77-39-
WaARLISL te2- 12 H-
WARSIX (+WABWCZ)Y

38 51830149
WRHID {WABYUZ WBEMII)
TR, M2-260-54-19
KARUYL (WBKAZ Wals RN
ZDR WBEs DMC LZV GFT)
13.600-216-5130
KRNTK tWSIWO WREs ARH

Loy

2428 Y2713
EAHPS (WEIEYD WHEICD
WRICHED

100 442517

(Yhio

BHCCV S 703726031
waDB 35,15H-334.67-14
WRR1JA Wy 6R6-1371-39- 9
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(Continued from page 55)
TOP TEN
(‘.Oll:?} ?{(;; pull tqh"; leJVGEE'I]Fmt(Lm;y Wcrekazlmlg:gys Single Mult!
or 4] over 9, L . tho he worked nol .
wants it to he known that he heard WSRTQ, K1PBW 82,871 WA2WLN/2 95920
WAZWLN/Z, W4BRE, W4EX und KV4KZ. - W3IN 78,432 WBBAPH 84,777
(LUSHFET). Very interesting contest, 1 worked my KAGsU 75,006 WASBIN 69,450
first W and VE statio}r:s cmh‘lf:np Eand. Rest WASMCC/9 72,451 W4PRO 57,753
conditions ubout 1/2 hour bhefare suncise, - VE3IBMV 6 1
(OH2BO). KHeé stations driven off air by 1200 Wo 5895  KI1RAE 46,345
- ; : ; AT DE- 65016 KBKAS 44 550
GMT Saturday morning due to static discharge., W2PV 61488 WBLT .
This was peak time for East Coast, More activity WA2 f 42,780
noted hut many stations did not look on high end AZUO0 58,625 WBNUT/6 41,820
of band. — (KHeCHC). Working OH2B0 made it WOOAW 58,248 K7JCA 38,056
worth the aggravations and lost sleep, — (VO 1KE). WA2ZSPL 55,141 WA85JX 35518
Two miles from WM and missed it! Next vear |
woun't drive so far north. — (WALABV/1). Haven't ¥
had more fun since I worked my first S5 contest, -
{K3CY)}. Had a ball and expect to do it again next DIVISION LEADERS
year. — (W3KV). Spent first hour of contest taking
an exam. Spent next 2 hours tf'ixingdthe ar:lt;nnat: Single Op.  Division Multiop,
after some ambitious residents of my dorm had cu .
it down. Never did get the SWR below 4 to T and W3l Atlantic WAIWLN/2
could not work EU very well even though they WASMCC/2  Central WIYR
were all loud, — (WALTYY, opr. of WALIUY), One WwaocAw Dakota .. ...
of the best ARRL contests going. — (WA2U0Q). WHSLIS Delta WHGWD
As always @ most enjoyable contest, - (W4 IMR). KAGSU Gr. Lakes WASIJI
Don’t know which is must fun . . . working EU on W2pv Hudson W2NMPP
160 or via Oscar 6, Great contest, can’ wait until WADVEX Midwest
pext vear, — {(K4ZCP), Keep it like it is, - (K4FU). K1PBW K1 N
Gets tougher each year. More and more local New Engl. RQE
stations on each year, Squeezing in 6 or 7 strong K71DX Northwestern  K7JCA
ground-wave stations in a 25 kHz segment leaves WAGIVD Pacific WENUT/E
little elhow room to say the least, The potency of WATMR Roanake WBEAPH
ground-wave signals on 160 is really something WARBCVS Rocky Mt. WOMS
else. ~ (WSRTQ). Think § shall see if ¥ can get a WaAYWYX Southeastern .
church in Wyoming. Have almost always missed W7NO Southwestern e
that state. - (W@PATIH). Lost antenna in ice storm a WERTQ W i W5Y LV
tew days before contest. 1t was tangled rather bad ) ast Gu G
in guy wires but did get it to luad for two hours of VE3BMVY  Canadian -
operation. — (W@NFL).
I A R s
A alag- - G- 33.15- SE 2226 53-21- 6 CWIUCE (G WKH WXS XZK
‘\;'glk’ﬁl -;ﬁ[l}:: z:;;i 3 [ndiana Minnesota G4BREY
WRCBC 2200- 44-25 WOBRN S1,089-37960-27  WPOAW  SRM4R400.72.20 T2 6441l
WRVZE S04 11-12-3  W2EQS/9 39.060-M3T-63- WOAIH 54.036-376-T1-15 Switzertand
WASBLIL (FWESs FKA OMO) WaSFR 11 ,465-201-53-30  W2TA/G 39.650-305-65-2¢0  HBONI. GH- 19-11-
6% 450-448-75-15  WASYED 0N,246-191-53- 8 KQLP 23,812-235-54- i
KEKAS (+WRISX) WAOHWY 13.416-156-43- 5 KAIEA 23.744-212-56- 10 #pzn ‘
44 550-333-66-12  WOSTW 4420 65-34-  wpHwW 19,440-150-54- 8 JATNI - 7 8
WELT UWALLKU WSERD Wis  W9LK 00- 35-14- 3 willH 6400 Bodil-14  FAIUED - 5 3
DEA FWQ INY JRS JXS RDY &:?}(%Fl;\ lWAﬁBR‘I?K_\&!A:fl?;g WORHI 1886- 41.23- 5 JATMI & -k
1. Merrick) s i i Argentina
. 37 WHYDXE Missouri . Tgen
WABYWX (+w§%f;’hf;()"3“'b”' w - 31.590-291-54-37  K4TPL 11,676-127-44.11  LUSHEL 2376 427
29972154-5%-22  WOMDW (+WAgsLUY WABY 45060- To-30- 5 Austris
E(Brgu&lﬁéﬂ\'isﬂs GOH 3T 1 3381 93-30- ¢ Ncbraska OESKF 14 16e F 3
LG ) Wisconsin WAMSC 21, 280-190-56-17 Finland
10,2131 34-37-14 - : ' ¢ nla
WEEDU (WASBGE WARTKW  WASMOCS  72.431.460.77.26 - WOVEA MO-140-5 gyopo % %
We0- 66304 Gaokzy 150001505024 Morth Dakota Crechoslovakia
West Virginia “"";‘{{P sk 3’1-;:- y vz TAIBN-TS0- 8 e qaTp 156 2114
WRIW 1760k 44-20)- KoWE 1i44- 42-16- %outh Dakata
WUMIJA 5S40 |8-1%- 3 . Netherlands
AR R ar 7736 WODK (WAISWX WNoMiB) | WABCPX  11266-13143- 9 pagup T 11 8- 6
) 19 4N0-294-50-26 DX Venezuela
" 9_ ) Ireland DLIGGIYVS  65728- 96-34-
inois . FIgl 272 1% 8-
Colorada -
DE a5,016-447-72-23 ‘ Check Lo
$3;.-m,m 4R RM-358-00- WAPCYS 489603606824 . England VFTXN WALDRU =
WIARA 30,160 25 3-60-24 »WBBWJ. U8 [7-12- 4 GIXVYY 1596- 472-19- 3
wggc‘.'lw ‘I““é%i‘"’; 17:2-123 WiMS I+WBﬂC]l\;liP§.=2 212949 ]
WOPNE 2,628-191-54- S22 - y
hieARe :??‘?8‘1;3—:}13 WEQHAS wanfigtl‘ 1883 8 FM R‘epeater News{C‘om‘iﬂm’d from page 48)
WAIRAT 1 76-127-44- ] ’ !
t:’ég’:jgw9 194'123—}?33%—12 lowa event violations oecur, the licensee is obligated to
WROIOG H124.108-39-13  WABVDX  44,689-33267-17  yhow the FCC how he will prevent such occurences
F 4 : wiln 14,4961 51-45- 8 . ; P :
WOLUN TI94109-33 8 phunn 06410244~ § - in other words, tighter control. It is possible that
Wﬁ'ﬂj i]’ﬁg‘ ?23‘%2 W NEL 3904- 41-32- 2 we will see a noetice of proposed rulemaking from
KIKEP 3658 f9-31- ¢ K ansas FOC wery soon on this subject. Staff level dis-
WRYK XX 34D8- 12429 oK1 (WABTKI, upr.) cussion with FCC continue toward this end. -
KOARC 18D E0-19- 9 41 844-31T-66-2R
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Resuits “ Lucky ﬂg th” RTTY DX

COMPILED BY GWEN BURNETT,* VEJAYL

FHE “LUCKY 13TH” RTTY DX World-Wide

Sweepstakes, sponsored by the Canadian
Amateur Radio Teletype Group (CLAR.TU) was
again a very successful event though by world-wide
reports teceived, the indication is that propapation
was definitely nut up to the standard previously
enjoyed in our formes confests. Participation was
good — 121 logs received from 50 countries.

The shorter contest hours (30} were popular -
sulne suggesting even more reduction for future
contests. Fitteen “Green RTTYers™ sent in logs
and 41 entrants claimed WAC. The shift used was
almost exclusively 170.

‘The trend seemed to be towards lower power,
The logs were well written and fairly accurate.
Thanks for the many letters received with ideas
and sugeestions for future contests.

CALRT.G. wishes to thank all contestants for
their splendid showing, especially those that set up
D¥peditions to give the RTTY world 4 new
country and prefix.

Far a complete contest summary and statistic
report, send s.a.e. and IRCs to CART.G, at 85
Fifeshire Road, Willowdale, Ontario, Canada M2L
it N

Contest Comments

Bacellent contest as always. Higher bands
(10-15) showing the effects of the lowering sun-
spot numbers with less and less openings. 'The only
vounter to that is 4i-meter heams and 80-meter
rhombics. - {(W3IKV)., We had IDI1ACX fram
Minami and he called, called and called Ws and VEs
on LS meters hat no fuck. — (JATAUR). From the
counter of my machine about 300000 RTTY
signals have been sent or received during the test, —
{LUZESB). | was delighted to work 15KG on 80
meters. ~ IWA2YVE)Y 1 forgot abont the confest.
Vhere | was in the middie of it re-erecting the mast
and heam which 1 had taken down because we
veceived burricane warnings. - (VPIKH). Con-
ditions were rauther poar this year, [ think 30-houe
period is hetter than the 36-hour period. Last vear
1 lost the linear and this year jost the keyhouard on
the 28. — (WSCEG). Conditions far from good
particularly to the North American continent, |
think a fuctor this year wus a clash with the VE/ZL
ew contest on the samse dates resulting in high
vongestion on 40, « (VEIKE), Sure eojuyed
cantest this vear. Picked up two new counntries:
AUl and KJa,  (WEIGES), IT 21 and 28 MHz also
had heen open | could have done much more with
my dipole antenna, - ((XZ2)R) | really enjoved
this ¢ontest although conditions were not the best,
- (CE3EXY. | am a newcomer to RTTY and was
surprised by all the activity. Would have nperated
longer but transmitter power supply hlew cutting
me short, — (WB4RUA). The 30 hours limitation s
very good, We would even propuse to go down to
24 hours. — (HB2AK).

+OARTG, 85 Fifeshire Rd., Willowdale, Ont.,
Canada.
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[LU2ESE*
KGAAA*
ISKG*
1TBAY
JATHK?
KZSBH*

WAZY VS

KHeAGH
W2LFL
WavyG*
OZIFEF*
wacol
CBIER®
WIGKI®
DL2AK*
15001

WBIIN*

JALACE
I6NO*
VETUBCH
WIKV*
WARTLT*
ONSWGH
KSARH™
PY20YK*
DLBAKH
VP2IH*
VIITEM*
WIKIL

WIBCT*
KeWZ*

REIYQ*

WaKDX*
ON4CK .
IT1ZWS*
BY | DCR
VEIIR* |,
PARGKO*
WeHAH .
WSEUN
HEQAVK*
WABTIR
PABSCH
W3IEKT

FORBO*
WaIOX

Winlz .
IHITEF
WSCEG

WaCo |
VESTO?®
SMPOY *
KZ5NG
HBIHK
WRITU
DK3IMG
SMPACY
WIRGL

World-Wide Sweepstakes

SCORES
An asterisk indicates a certificate winner,
Lo3.00] 128 KTIBVT . . . 71,350
. 1,503,940 OFESOEL*® . . 68,150
1,313980 ®4GMH . |, |, 67,844
1,266,430 YI8I8* . . . 67400
1,148,776 VEIRB* ., . 58,516
1,172,525 W4AIS PR Y9 Lo
1,100,208 WH4RUA . . .52.200
. 997092 VESDO . . . 81,408
. 965,352 SMSBKA .. LB 300
L 921,040 PYSHL . . . 42,030
. 902,020 OZ9]B . .. 34,9558
_B84.930 DK3INH . . . 29,860
. 874,104 WeAEE . . . 27530
L 791,400 VOIEE® .. 25,164
. 718290 DRLIVR . ., 24192
. 6958500 VE2REG . . . 21,792
. 033428 DEKIAG L, . L 19,152
L 632,932 VE4SCE . . . 14,223
. BRILVIO0 HASFEY L LHEL 180
. 561,302 (fawpP* |, | | [3,450
, . 833,968 SBLSAR . . . L1760
L 529,216 SMBEDH .. L10,388
C513,316 WweCAYT . . . . 9460
, 477,088 EHISBH* . . . . Besi
. 463,820 VEIAXO¥ , . . T448
L A0D.300  VETRDO .. T340
. AR5, R65  K2RYI e e . SR
L A82T6E [LAGYES R 1 I 3
. 382,500 JABADQ R 1. )
. dea87d OZIEDR . . . 3210
L 3as 260 SMOAEN . . . 3162
. A5T.075 VESSC .. . . 15h3
. A81,760  VE7AF] . ., . 1720
L3360 [25VA - . . 1566
. 326,520 EAJIVF# R L]
. S2e 180 YKekKR . . . . . BY4
» JI9.18S  WETCO ., . . . 580
L 07,136 GIRDG . L L, L 273
. 287,936 O74XR . . . . . 198
. 263.280 SM4CMG ... . 64
L 260,720
. 281,620 H
‘342 pa0 Multioperator
L 232600 JUILITU= . . 8892106
. 232,552 HRO9AK . ., 259,508
L 23lng0 QZTRD . . . 58,440
, 230,130 SM4BKD . ., .14,688
. 223404
. 215,940
. 198,630 SWL Printers
. 192,060
. 1R6 480 P Hoer . . . . 970,930
- 183480 p. Menadier . 399,900
L 172,580 G Morton . . 208,795
. 167220 W, Meier . . . 233,890
EST.060 A Marchesini 154,860
- LA 975 (LRoberto . . 104,300
121,800
10,428 _
L 101,278 Check Logs
CaLsiT o
’ LASHE
74,7132 (7480
74,435 VE7LIL
V13,632 YEIRTT
73418 QNARXY
QST for



I’l“ 1S with deep vegret that we record the passing of

these amateurs
Ex-W1AMS, Milton A. Howe, Sr., Pittsfietd, MA
WIRGZ, Edward M. Neal, North Berwick, ME
KIBNY, Richard 1. Shepardson, Springfield, MA
KIBVA, Roland }. Mareoux. Manchester, T
KI1CC, Albert E. Seartett, Jr., Ridgefield, OT
WI1CFG, trving |, Mower, Merrimack. NH
W1GXJ, Francis E. Vinal, North Reading, MA
WALKUA, Duvid B. Tullen, New Canaan, CT
WISSK, Harrison B, Morgan, Pembrake, Nt
K1 Y¥QK, Charles L. McCluskey, Lowell, MA
K2CWi, Sherman G, Bassier, Red Bank, NJ
K2GR]1, Richard M. Williams, Porter Corners, NY
WB2ZHYS, Walter R. Garrison, Mosristown, Ni
K2TF, Loughran §. Smith, Rhineheck, NY
K2LBB/W3INT, Bert ., Martin, Jr., Endwell, NY
WAZPOR, David A. Solow, Yonkers, NY
W2APLY, Arthur H. Dewey, Klba, NY
WIBWT, Fppa W. Lyatag, Takoma Park, MD
W3BX, keed C. Dietz, Philadelphia, ¥A
K3ERT, William F. Culp, McKeesport, PA
W3KG, William R. McShaftrey, Moressen. B'A
WAILNK, Alex Mitch, Philadelphia, PA
WIMTY, Samuel K. Leisifer, Pittsburgh, PA
WaTUD, Francis M. Schmidt, Pittshurgh, PA
WaYPT, Lionel F, Muller, Crovdan, PA

- W4CSP, Lyon 2. Hunting, N. Charleston, 50
W4DBX, Edna B. Moss, Cherokee laulls, 50
WASEQC, Leon (., Love, Tallahasses, KL
K4LON, Walter A, Keat, Fort Lauderdale, FL
WA4ANBQ, Arthur K. Stone, bunedin, EL
WB4NRY, John R. Cartlidge, Cape Coral, FL
WARHA, William 1. Ready, Satellite Beach, FL.
WRBATAR, Harry T. White, Punta Gorda, FL
WazZAK, William H. Smith, Tampa, FL
WSEA, Leo V. Brians, West Morroe, 1.4
WHSEIQ, Warren B. Milter, Starkvitle, M5
KSHUA, Ben L. Behrens, Beasley, TX
WwBsiH X, Tack B. Jenkins, Conrog, TX
WASIWY, Kenneth A, Siler, Harrison, AR
WSOWC, Paul J. Batles, Austin, TX
WASWNI, Charlea ). Meyer, Dallas, VX
WeADT, Lotensu B, Piatt, Playa Del Rey, CA
WAGBLL, Nathaniel A. Lewis, §r., Pasadena, CA
WA6BWX, Walter 2. Blalock, Santa ¥Fe Springs, CA
WAGCAK/WASNRY, William 1. Hurter, Beverly Hills,

CA

Silent Reps

WalIKS, brank 5. Hannah, Bodegn Bay, CA
WHeLINA, Louis !. La Bonte, Auburn, UA
webklw, Paul 1. Zirkel, Long Beach, UA
WoGAK, luhn W, 1Viassen, Seaside, CA
WeHO, Raymand W. Harfer, Long Beach, UA
WwWalDV, Philip Q. Garner, La Poende, UA
welU, William H. Bickel, Beaumont, CA
WoQNK, Wallace A, Woods, 5an Clemente, 4
WH6REW, Alan R, Goldman, Scaside, C4
WReTZR, lohn M, Bertram, Cancord, CA
WAARUDY, Donald k. Lennen, Colevalle, A
K&UWW, Bent K. Holtsmark, La Jolla, CA
WN6VLUB, John H. Lutz, San Bernardino, CA
WTADL, Thomas A. Herrmana, Portland, OR
WIC E/WeNAS, Donald A, Biybee, Forest Grove, OR
WTHMU, Evereft I Young, Puyallup, WA
WTIEY, Lester L. Thompson, Phoenix, AZ
WaTKQT, Preston B. McKay, Qrnfino, ID
WATQBS, Walter . Baker, Stiverdale, WA
WNTSY X, George 8. Jennings, Medford, GR
WsAH, Lesite P, Misch, Hinekley, OH
WARALD, Arthur W. Walstrom, Custle, M1
WARIINK, Carl E. Netson, Leanwaod , MI
WHEAH, Clarence A, Gillilan, Cleveland, OH
WERGXH, Harey P Bityer, Muskegau, Mi
WRIL, William T3. McPherson, Monretield, O
WRIYOH, Roscoe §. Bailey, Weston, WV
WRKR, | eo B. Wilcoz, Owaosse, M
KASKE, stanley O, West, Ypsilunti, M1
WRYUV. John R, Armstrong, Mansfield, OH
WHYNQ, Edward B. Thompson, Ciaeinnatn, OH
K9aV(Q, Clarence A, Huffman, Shattue, 11,
WuBZK, Thomas L. Featherling, Sullivan, L
KuD UV, EBstes F. Henricks, Avcadia, IN
WBOHNX, Thamas k. Kring, Suuth Bend, [N
WolV?, Rahert 5. Palmer, Chicago, JL
WaiRQ, Gilhert L. Himmelheber, Jeffersanville, TN
WoNAK, Walter b, Steben, Elmburst, 1L
KoU£L, Hugh W. Blair, Elgin, [
WiDDX, Roseoe L. Conger, Smithville. MO
WL A, Harrison (. Bvers, Wichita, K5
KGLYT, hmmie V. Causey, Cnlorado Springs, o
WARSYD, Helen M. Swanson, Rorhester, MN
WHZLC, Thomas J. Keogh, Clinton, 14
VE3IMW, L. F. Brown, Kingston, (N
VI4RA, Emmerson G. Partridge, Winmipeg, MB
w(ILRE, Josiah R, 5. Innes, Nsuta-Wassaw, Ghana,
Africa

6 Strays %8

This group of
Alaskan amateurs
pused with ARRL
MNorthwestern  Divi-
sion Director
Robert B. Thurston,
WIPGY, during a
visit to Comsat's
Batlett Earth
Station at
Talkeetna, Alaska.
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In fhe Publzc fntez'est @onvemence Necesszty

CONDUCTED BY BILL MANN,* WAIFCM

SET — Afterthoughts

HE 1974 SIMULATED EMERGENCY TEST
was held Yanuary 26-27. Many AREC groups

have held critique sessions fo evaluate their
exercises. Net members have aired their con-
«dusions. And Emergency Cnordinmators, Radio

)fficers and net managers have liled their reports
with Hq. There’s nothing left except the results
which will appear in @5ST in a few monihs, Well,
not guite. Before 3FT 74 iy forgotten, let’s cite
some ol the problems observed and possible
salutions.

FProhlem: In some areas frattic was too heavy;
vircuits  were  greatiy  overloaded. Others ex-
perienced a dearth of traffic. Do we try to even out
the trattic load?

Possible solutions: (3) Ledve the sitvation just
as it is. In a real emergency some areas will
natutally be tlooded with traffic: let’s strive to find
wavs to handle the uverload more officlently.
Buggestions? (b) In areas where there was a deluge
i tratfic this year, participants could originate
fewer messares next year, {But isn't this yielding to
canvettience?) In areas starved for tratfic, stations
must originate more traffic. (¢) Send traffic only to
Defaware, North and South Dakota, Yermont and
Wyoming.

Froblerm: Band conditions
net sessions.

“ossible solntions: () More AREC and NTS
stations should equip themselves For higher-power
operation and install better anfenny systems. Ib)
Increase the use of 160 meters for some section
and region net operation. Most local net activity
will be on 10 metezs or vhi. (cr Establish a system
whereby amateurs in skip zones could relay traffic

“washed-out” some

b Assistant Communications Manager, AHR L.

between two stations who can noat copy each
other. (dy Support investigations o mass-produce
artificial sunspots,

Problem: Because of the energy crisis, gasoline
wus bard to find for mobile activity and for
powering generators.

Possible solutions: (a) Amateurs should keep a
supply of gasoline on hand sperifically for emer-
gency (and simulated-emergency? use. ib) e~
emphasize the use of emergency power in the SET
for the duration of the immediate crigs(!!). (c)
Employ more tank cireuits in mobile and emer-
gency powered rigs.

Problem: Some National Traffie System net
managers did not tollow the NTS schedule anttined
in the SET Bulletin. As a result the normat flow of
iraific from one NTS level to another was dis-
rupted. ne reason given for not following the
schedule was that some sections have more than
nne section net on eavh mode.

Frssible sedutions: 1a) Have only two distinet
NTS cycles each day. The *‘daytime™ nefs conduct
a complete cvcle ending at about 1800 local time
and the “pvening™ nets hold only thetr usual cvele
in the evening beginning ut 19040 local time with
liaisons between the 1800 and 1900 section nets.
th1 If therg is more than one section net on each
mode, they can swop off on weeting times. For
example the high-=peed cw net could meet at 1900
Tocal time and the slow=speed cw net could meef at
2200 local time. ic) Another schedule should be
developed which incorporates both “daytime™ and
“evening” nets with more officient ltaison hetween
the phone and cw nets. Suggestions? (d) 1ispense
with the NTS schedule and let net runagers
conduct net sessions whenever the net frequency is
clear.

FProblem: Some traffic was not cleared in order
of precedence (AMERGENCY first, followed by

On Qrtober 6-7, members of the (lens Falls Area
AREC provided communications for the Warren
County Hot Aur Balloon Festival, held near Glens
Falls. NY. Links were set up betwesn the launch
site and Festival Headquarters. Here, K2PBE
operates at the launch site.

QST for



Priority, Infuiry and Ronmtine). EMERGENCY
precedence tratfic, on occasion, was not treated as
a “pet stopper,™

Possible solutions: (a) Net conirol stations (and
prospective NCSs) should famikiarize themselves
with the correct order of hundling non-routine
traftic. Remember that when an EMERGENCY
rieessage is listed on the net, the first order of
business is petting that traftic cleared before any
other traffic is considered, ¢h} Eliminate pre-
cedence. Have strongest stations setd their traffic
first (incentive to improve signal).

Problem: Many messages contained handling
instructions to cancel at the end of the 8ET period
if not delivered, <ven though the messages had
nothing to do with the SET.

Possible  solutions: (a} Only test messages
should carry the word “TEST” as part of the
precedence and contain the handling instructions
HXxBand the words “TEST MESSAGE™ as the first
twa words of the text. Greeting messages amd the
like, even though originated during the SET, can
continue on their'way after the test without losing
their meaning. (b) Rather than using handling
instructions, ahy operator who receives a message
after the SET period should cuall the originator
collect to determine whether or naot the message
should be delivered.

These are some of the problem areas suggested
by the recent BET. Please note that the kst
possible sobution in each of the above instances is
ot to be taken seriously!

What are your thoughts concerning solutions to
these und other SET-related problems? What other
areas do you feel should be explored before the
SET rolls around asgain? 1f vou chose not to
participate in this year's SET, we'd like to know
vout reasons along with constructive yuggestions as
to how fhe vearly event van be improved. With
sutficient input we may be ahle to make the SE1
even maore realistic and moce meaningful.

Early reports indicate an cutstanding per-
formance by many groups and nets in the 1974
SET. Our thanks to the ECs, ROs. net managers
and all the others who contributed to ibe effort.

Ch, there is one moge “problem™ which seens
ta be mentioned each vear in connection with the

Praoblem: 1t's hardly realistic to have a simu-
lated ewergency which covers the entire U.8. and
Canada. No real situation, short of an snemy
attack  {when amateur radio communications

The San Diege Mountain Rescue Radio Club has
assisted in numerous rescue aperations in the
sauthern California area. Recently. WABARQ was
snapped at the controls of club station, WBB0I1X,
during one ot the rescue activities, January rescue
operations are described in the Public Service
Diary.

April 1974

KOMX.d and WBBLHJ are pictured at the Cantral
Kansas ARC Awards Dinner, January 12, 1974,
KOMXJ received the CKARC traveling trophy for
his service providing communications to Cilay
Center, Kansss, after the September, 1873, tor-
nado.

would be limited to only Radio Amateur Civil
Emergency Service = RACES — operation) would
cause such widespread emergency conditions.

Possible solution:  In addition to the Annual
Simuiated Emergeney Test, perhaps AREC groups
and local and section nets should be encouraged to
have one (or more?) local or section-wide stmu-
lated emergency test any titme during the year. The
modus operandi can be the same as the annual
event: participants originate messages to their SEC,
to lriends, and on behalf of agencies; 1 simulated
disaster iy devised incorporating mobile, portable,
fixed and emergency-powered operation: contact is
made with local officials, erc,

How could the idea be implemented? Simple,
we publicize the requaest for groups to sponsor
focal SETs. We remind amateurs that these tests
may be conducted at any time during the year. We
indicate that uny SET tratfic shoudd be handled
just as it would be daring the Annual SET, i.c, the
word  CTEST™ in  the precedence, “TEST
MESSAGE™ in the text and HXB (followed by a
number) would tip off the operator that he wus
handling an SET message even though he may be
Far temoved from the locality or section con-
ducting the #esf.

How ubout it? Would it be advantagecus to
conduet such “practice sessions™ morte than onece
per vear? Could we get some of the guys to “come




Christmas was made a little brighter for about 200
hospitalized youngsters in the San Francisco Bay
Area shortly before Christmas, when Santa's Head
EIf IWABTKP, shown here) let each child talk

directly 1o Santa via the WRBABM repeater,
Grizzly Peak ARC snembers were aided hy
cooperation from the Amateur Communications
Soctety, WRBACS.

out of the woodwork™ more than once » year?
Might it attract some operators who, for one
reasen or another, could ont participate the last
weekend in January? Wounid vou participate?
WATFCM

It’s Registration Time

Springtime means it’s time to register repeaters
for the Kepeater Directory and nets for the Net
Directory. Work on the Repeater Directory begins
in May with the tinal product available for summer
use. The Net Directory will be ready fur exrly-fall
use, Both are wvailable us o free service to the
membership. But it is necessary that we receive
curzent information on the varfous repeaters and
nets, annually. Here’s where the registration comes
in.

All licensed repeaters are eligible tor listing in
the Repeater Directory. Cinsed repeaters may be
listed to indicate that the irequencies ure used.
Repeaters not vet in receipt of their new WR calls
may also be listed; if the new call arrives after the
twpeater is registered. promptly forward the in-
formatinn, including the old call, Form CD-RS A is
vanvenient tos repeater registration and is abtained
from ARRL (s.a.se. please). Registration deadline
is Mav 1, 1974,

There are three simple cequirements for Net
Directory listing: {1} the primary tunction of each
net registered must be a public service autivity: (2)
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the net {requency tnust be within the umateur
bands; and (3} the net must be registered for each
annual revision of the Directory, Form CD-85 (see
cut elsewhere in this eolumn) is used for Net
Directory registration (s.a.%.e. please). Deadline is
June 1, 1974,

If in doubt as ta whether vour repeater or net
has heen remstered within the last vear, check with
the trusice, net manager or other official, or send
along wccurate intormation yonrself. We'd rather
select the latest information from two or more
tegistration cards than not have a repeater or net
listed because no wne bothered to supply the data!

With the AREC

‘What does the ARKC dov Everyone knows

{don’t they?) that when there is an emergency
situation, AREC members are activated to provide
communications for vannus zgencies such as Ked
Cross, o.d., police, search-and-rescue groups, etc.,
who need supplementary communications. ln an
effort to prepare for emergency commbubnications,
AREC groups are urged to participate in the
Annual Simulated Emergency Test. Active AREC
groups also pravide communications for special
events such as parades, walkathons, boat races, eic.
Most AREC groups hold some sort of waekly or
monthly on-the-air meeting ar net,
. Let’s expand on the idea of regular nét activity.
AREC nets run the gamut from formal training
sessions to rag chews. We'll focus on the training
aspect, assuming that the rag-chew portion will he
held antil atter the net is secured. The question is:
What can the EC (or someone designated hy the
EC') plan te make the net iiteresting as well as
educational?

To keep in shape for handling messages in
standard form, net members can be requested to
send messages to friends or relatives, The focal net
(if 1t is part of the National Teaffic Svstem) should
have 4 station or stations whe can relay the traffic
destined autside the local area to the appropriate
section net. in a similar vein, stations can he asked
to originate peactice messages to other members on
the net. Perhaps some intentional ecrors in message
form or procedure can be incorporated to see if
others o the net can spat the errors,

The BEC may write up some yuestions for net
membhers to unswer based on information con-
tained in the Public Service Communicetions
manual and Gperating an Amateur Radio Station,

Cther net sessions can he devoted to discussions
of pertinent topics such s how fo set up for
emergency-powered nperation, an explanation of
NTS, duties of the EC and his relation to the sSEC,
SCM and wthers, implementatton of the Incal
Emetgency Plan, etc.

Periodically, local simulated emergency tests or
drills may he vonducted. Activate the mobiles,
portables and emergency-powered stations for 4
short fime fo ascertain that all equipment 15
working properly. Plin an exercise which will
utiiize the AREC members within the jocal areg,
The AREC net will probably be the foeal point for
voordinating the activity,

At the conclusion of the net sessions, stations
mav remain on fregquency to discuss their activities,
muake suggestions for improved emergency-
communications capabilities and perhaps a general
rag ¢hew.

GQsT for



Met managers: have you registered youwr public-
service net since last summer? CD-8%, available on
request from ARRL Headquarters, should be used
to f’orward net data by the June 1 deadline {see
taxti,

1f the Tocal AREC net meets less frequently
than weekly, it may be necessary to remind
members to report into the net. This can be
accomplished by sending postcards, or if your
emergency plan calls for a telephone calling tree to
alert members in times of emergency, it tan he
emplaved to remind stations of the net session.

m  January SEC ceporting slipped from
DNecember's 1973 high of 43 reports to a total of
35 SEC reports received. The reports listed 13,340
AREC members in December, but down to 11,491
members in January. That’s still about 2K more
members than covered in the same aumber of
yeports in January, 1973, Sections reported: Ariz,
Colo, Conn, Del, ENY, 1}, Kans, Ky, Mar, Mich,
Miss, Mo, Mont, Nebr, Nev, NC, NFla, NTex, Ohia,
Okla, Org, Oreg, SV, SDgo, SCV, Sask, SDak, $Fia,
STex, Utah, Va, Wash, WMass, WNY, WPa.

Traffic Talk

“Yeah, thanks for the information, Mac. Say,
why dan't you put a number on that so the net can
count it as 2 message passed?”

“Message follows number 8. Break. West (Coast
Traffic Net for April 1. Seventeen stations, eight
traffic. Break. bigned Iohn,’

“NMumher 72. Temperature 58 degrees. Baro-
metric pressure 30 point 15 and (alling, Wind out
of the west at 7 miles-per-hour. No precipitation.”

Ever heard “traffic” such as the examples above
being passed on amateur nets? Does simply adding
a message number to some information constitute
a formal message?

For net reporting purposes in ST, it is
expected that the only messages counted as traffic
in net reports are formal, written traffic which is
passed using standard ARRL message format:
cotmptete preamble, address, text and signature {or
correctly-sent “boek™ traftic).

The <ame expectation applies to the monthly
traffic totals reported to the SCM: only formal
traffic using standard message form should be
reported,

The reusoning hehind this should be obvious,
Why shonld some stations get “eredit™ for handling
messages improper(v? One of the main purposes of
traftic handling is to prepare amateurs for the
handling of messages on hehalf of served agencivs
during emergencies. Place of origin, time filed,
number of words in the text, etc., are vital

WAOPDS is very active on the Midwest Amateur
Radio Service, hoth on 40 and 75 meters using this
station. (ave s atso EC for Catlin, Hlinois,
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NET REGISTRATION

1. Het Hame:

. Hat Desigmation (1€ emy'r l%. Freq.

L. Tayn per TMET J'T..t-:ung timefal: GHT

G. Net meetr 1 hotr marlier per GMT during DSTT Qtzs O [
7. Farposey O Trattia . Wational Teartie systemt O'fzs O W
O wastner (0) Ewergency Lt yed, check: (@00

O e (apaetty ) sectton gar Oynegten 3ot () bren 2ot

9, Arect Covarage:

10, Lintmon(a): 11. Mansger's gall:

12, Date Submdtted: Wi 13, Henderts Callt

“D=H5(RETQ) ARG, £25 Hain Strest, Mewington, Commecticut 5131

information to the recipient. Are umateurs guining
the proper experience by simply putting a number
on information? How abouf the stations who may
be monitoring. Wifl they learn the proper pro-
cedures for handling traffic?

What purpose is served hy “puttin’ a number on
it,”" other than building up a false traffic total?
= Preliminary totaling ot the number of traffic
reports aud the amount of traffic handled as
reported maontbly in Station Activities indicates
that the total reported traffic has dropped below
the 1 Megamessage mark for the first time in years.
The number of stations reporting teaffie fo their
SCMs has also dropped somewhat.

Hand conditions are undoubtedly partly to
blame. Scores of net sessions were “washed out™
by long skip conditions during the winter months.
Next winter band conditions may be even worse!

But what we needd are more originations.
(Where have we heard that Hine before?) Some of
the net regulars receive and relay piles of traffic,
but hardly ever originate any. Those received.
relayed messages have ta be originated by zome-
one! Let’s all pitch in.

»  Netioral fraffic System: EAN’s K2KIR
reports tong skip (or rather lack of short skip) has
bung-in a lot longer than in previous years of a
sunspot minimum. Bven with the shift to DT,
band dumped midway thrit net very often. The
lan. rate on CAN hit a new high. A third annual
2RN certificate was earved hy WB2ZAEH, second
anpuals by WA2s CLB PJL and initial certificates
by Wi2s FLF PYM. D3RN certificates were issued
to the following: W3ART, KICR, WA3s EUE RCI
URY., WAHFU filed his first report as KNS
manager and says conditions treated RNS well
until the SET. DRN7 needs more representation
from British Columbia and Tdaho, New manager
WABMCR submits his first DE8RN report. A time
change Ffor ECN has helped the rate, WQLRN

submitted his TWN report from a drilling platform
120 miles out in the Gulf of Mexico!




January Reports

Net . Sessions Traffic Avg Rare % Hep,
EAN . .., .. 33 2235 &1.7 1380 990
CAN .. . ... 33 1831 55.5 1194 995
PAN . ..., .. 33 1649 5.0 La8? 95.0
IRN . . . .. 56 481 86 375 718.3
DIRN . M 22 6.5 3% B2.4
RN L., 67 608 9.1 526 983
{5713, . 37 221 60 298 1000
RN . . . 66 149 114 S 95.8
DIRN . . ., .. 35 277 7.9 458 1000
4RN . ' 55 623 1.3 497 793
DEN4G . . .., i2 54 4.5 J80 387
RNS . .. . .. 65 1567 241 665 96.6
DRNS B 28 122 4.4 151 33.6
RN . . .. .. b2 Y8 149 470 100
DRN6 . . . .. 3 440 14.2 233 0T
RN7 . . . ... 38 296 5. 346 687
DENT . ..., 28 45 Ib 43 576
BN . . . o . 63 on2 9.6 410 0.5
DERN . . . .. 35 285 8.2 .90 HBe
9RN . . 63 699 0.8 534  BRY
TEN . . .. .. 66 795 131 486 89.1
DTRN . . . . . 35 104 29 125 6Bb
ECHN . .. ... 69 459 6,7 569 Mg
TWN . . .. .. 33 347 6.5 A88 8313
DTWN . . ... 6 73 2.8 4 432
TCC Eastern . 140! 389

TCC Centeal 104! 76)

TCC Pacific 131 1252

Sections? . 3710 21488 58

Swmenary . . . 4855 40100 &3

Keeord ., . . 3995 38538 i9.1

T T functions not counted as net sessions.

*Section and local nets reporting (104): APSN (AB), APN
fMar.}, CM GBN ODX OPFN OON (ON), WOQ-VJUHF (PD),
SATN (8K}, AENB AEND AENM AENR (AL), ATEN
HARC (AZ), OZK (AR), IEN NCN NEN (CA), BEN CN CPN
(Cr3, DTN {DE), QFN FAST FMTN GN NFPN TPTN VEN
(ELY). GSBN GSN GTN (GA), IMN (1B, MT), 1LN (IL),
TLUN (IA), QKS KPN KSBN KWHN (KS), ENTN (KY), LAN
LSN (LA), SGN (ME), MPN MDCTN (MD,DC), EMRI WMN
WMPN (MA), MNN QMN {MI), MJIN MSPN MSN PAW (MN),
MTN (MS), ACE JC2AN MoAREC MON MoSSHE MTN WEN
{MO), MTN {MT), NIN NIPN NISN WEN WEPN {NJ), NYS
NLI (NY), ON NCSSBN VHF-TN (NC), BN COARFC.10
COAREC-2 OB5BN (OH), OLZ OPEN OPON SSZ OTWN
STN (OK), BSN OSN (OR}, EPA EPAEPTN PEN PTTN WPA
(FAY, SDN (8D). TN TNN (IN}, TEX TEX-83 TTW (TX),
BUN UCN {UT) VSN (VA), NSN WSN (WA), WVN (WV),
BEN (W),

Transcontinental Corps

W3EML sez Jan. was a fairly pood month for TCC-E and
congratulates the Corps for hanging in there under impossible
conditions at times. TCOC-C also experienced a good month.
E@AEM has issued cerfificates to all TCC-C stations. Percent
successful funetions for TCOCP rose in Yan.. but still lower
than in past years.

Oyt-of-Net
Area Functions¥ Successful Traffic Traffic
Eastern Y 92.7 3072 (115
Central . ., . 115 90.4 1542 761
Pacific , . . . . 146 89.7 2539 1252
Summary .42 g0 7153 3128

The TCC toster (Jan.y: Eastern Area (W3EML, Dir) —
Wis NIM QYY, KIHTV, W2s FR GKZ, WAZs CXY ICU/4
UWA, WR2s RKK VEI, W3EMIL, K35 CB MVO, Wds 50Q
UQ, K4KNP, WB4s OMG SGV, W8s PMJ VDA/4, KBKMQ,
WASPIM, VE3ISB, Central Area (KGAEM, Dir.) — HLONW/S,
W40GG, Wss GHP QU SBM TNT, WBSs DLW FDP ML,
W9s CXY DND NXG, WAIEED, Wis HI LCX ZHN, K#DDA,
WAPROK. Pacific Area (K5MAT, Dir) — WSRE, KSMAT,
Wes BGF EOT [PW [SC MLF RSY vNQ VZT, WAGDEL,
WEbs AKR VKV, W7s BQ GHT KZ UTM, K7s NHL QFG,
WELQ, KFOTH, WBps AXW HCK.
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Independent Net Reports {January}

Net . ..o L Seosstons Fraffic  Check-ins
Hit & Bounce Slow . . . . 16 % 11%
20 Meter 1888 . . . . ., 22 1524 245
North American Traffic . . 27 40 536
Mike Farud R 3 68 268
Northeast Traftic . . . . . 3t 199 241
IMRA . .. ., ..., 7 548 1279
Hit & Bounce , . . ., . . 31 947 423
7390 Traffic . . . . . . . 47 7 2250
75 Meter IS8B . . . ., . 3 257 1203

Fublic Service Diary

n On ec. 24, the Denver, (O, area wus hithy a
heavy snow sform. More than a dozen amateurs
were active on several 2-meter repeaters providing
information on road and weather conditions which
was psed hy WRBPBAE over a local broadcast
station, Liaison was set up with NTS operators for
prssible health and welfare traftic. Also, liaison
was maintained with surrounding states for con-
dition reports. QOpecation began at 0800 and ended
at 1200. - (K@FLQ, 8EC COY

= Dyring the month of Jan., Harris Co. (TX)
amatenss, operatiog through WRSAAA, made (irst
reports aid summoned aid to 18 auto accidents.
one fire and reported 7 inoperative traffic signais.
Amateurs using WRSABX summoned aid to three
anto accidents. Participating were: Wss DNE NRI
PMQ QKA, K58 MIZ MIJA, WASs ABA PAL,
WRSBAF. - {WASABA, EC Harris Co.}

B Vhile traveling on the Interstate highway in
Tampa, FL, on Jan, 5, WB4EVP came across an
sutomobile accident. He called on the 'Tumpa
repeater; KARMU answered znd phoned police,
who arrived at the scene a few minuies lates. —
{WB4TUP, £C Hillsborough Co.)

8 When driving home to San Juan, PR, on Jan.
7. KP3QM developed car trouble about & miles
from Arecibo. Via 2 meters, he got the name of an
amateur in Arecibo, and when he reached town,
found KP4s AET RE waiting to assist. An SWL
beard of KP4QM’s problem and drove 25 miles to
halp. Later, throngh KP4CK, KP4QM contacted his
son who drove to Arecibo to tow the car home, —
{KP4QM)

= (On Jan. 10, the San Diego Mountain Rescue
Team HKadio Club, WBsOLX, supplied com-
munications for a search for a stranded hiker lost
for & days in the San Diego Mountains. The hiker
was found alive, — (W6GEF, SCM SDgo)

W On Jan. 15, while traveling on 1-70 near
Washington, PA, WA3SYN/3 spoited 21 trafiic
accident. He called WA3ITOR through the KiPSP
repeater, and police were vcalled. Help arrived

within & few minutes. (WA3SOKK, PO
Washington Co.)
® After learning of # missing plane in the

vicinity of the Ithaca (NY} Airport on Jan. 6, EC
WE2TQF contacted police and offered services of
the bocal AREC. Palice accepted and a caill was
wade on WR2ABD for volunteers to teport o
police harracks. Enroute, it was learned that two
vecupants of the plane had been picked up and
taken to the aivport. Since the victims were dazed,
the location of the plane or possibility of other
passengers was not determined, so amateurs and
police set out on foot to search for the crash sife.
WE2TQF and WA2ECQ carried portable units and
relayed information to WB2TNL/mobile who was
with police at the airport terminal. After an

QsT for



hour-and-z-half  search, WBRB2TQF located the
wreckage and reported that there were no other
ocrupants. — (W20FP, 5EC WNYY

a A farmer accidentally severed an underground
telephone cable on Jan, 19 about 14 miles from
Alliance, NE. WE@FTS/mobile contacted WORIA
who relayed the information to the phome com-
pany in Alliance. A repair crew was sent and
service restored in about an hour. — (K$OAL, SCM
NE)

. Op Jan. 18, WSDNE/mobile and
WSO KA/mobile witnessed a motorcycle accident,
Through WRSABX, WASPAL was contacted and
ambulances and <wrash vehicles arrived within
minutes to assist the badly injured cyelist. -
{WASABA, EC Hamris C'o.)

s  K5BFA/mobile came across a robbery in
progress on January 19, He notified police through
WRSABT to report where the suspect was hiding,
- (WASYIL, SEC, MS)

& White traveling on the Natchez Trace Parkway
on Jan. 20, WSs HTV SYA saw a serious accident.
They used WRSABT auto patch to notify park
ratigers and request assistance. - (WASFII, SEC
MS)

#  On Jan. 21, WB2WYX spoited a disabled auto
on 1-55 near Pickens, MS. He used WRSABT auto
paich to aotify Highway Patrol to assist the
motorist. — (WASFU, SEC MS)

®  While mobile near Mount Otfive, M3 on Jan.
24, WSHTV found a large truck was off the road
and disrupting traffic flow. He called WSPAY who
made an auto-patch call through WRSABT for
Highway Patrol assistance. — (WASFI, SEC MS)

. Membess of the Tampa Bay (FL) Repeater
Association were called upon by the Hillsborough
Co. Sheriff"s Department to assist in a search for a
lost child on Jan. 27. Several amateurs provided
communications for aver 3000 searchers, but the
child was not found. — (WB4TUP, £C Hillshorough
Co.}

®  The San Diego Mountain Rescue Team Radio
Club assisted in the search for a missing hiker in
Riverside Co. (CA) on Jan. 27. The subject was
found in one day of searching. — {(W6GRBF, SCM
sTigo)

o Construction corews seversd telephone and
teletype communications lines between (he
Brownsville {TX) International Atrport and the
National Weather Service on Feb. 4, WS0OG culled
WSKR on 2-metes fm and WSKR ealled long-
distance to the National Weather Service in San
Antonio, notifying them to activate their hf ssb
emergency circuits to the Brownsville installation.
Communications were immeddiately established and

the phone line was repaired in two-and-a-half hours.

- (WASYXS, SEC STex)

m On Feb., 5, at 1100, Allegany and (iarrett
Counties (MD)) were declared in a state of emer-
gency because of the fuel shortage amplified by the
truckers strike and furthes hampered by freezing
rains and snow. The Mountain ARC club station,
WIYMW, was activated on 75 and 2 meters, Since
the local phane circuit to c.d. building was
swamped with calls, a 2-meter link was set up to
relay messages to an smateur’s home where he
could use his telephone. This continued until 2400,
Another link was established on 3920 ¥Hz with
c.d. in Pikesville, MD. More than 25 amateurs were
involved in the communications which did not end
uniil 2230, Feb, 6 — (W3DFW, EC Allegany Co.)
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B At 0900, Feb. 8, an explosion and fire
oecurred at a refinery in Baytown, TX. The c¢.d.
and AREC groups were activated and provided
communications for ambulances, fire and ¢.d. units
through WRSAAA. A local high school was safely
evacuated. TFThe aperation cootinued for
two-and-one-half houss uatil the fire was brought
under contral. — (WASABA, EC Harris Co.)

u Since c¢ommercial Telex and satellite
information  were not working, WASVBM was
asfed to run a phone paich for the Geophysical
Institute in Lima, Peru, to obtain information from
the Iniernational FEarthquake Center in Boulder,
CO, regarding the possibility of a tidal wave
developing from a guake on the Pacific Ocean
flooe. Lima was on c.d. “Green Alert™ until
negative answer was received via WASVBM -
(WSKR, 5CM 5Tex)

BRASY POUNDERS LEAGUE
Wittners ot 8PL Cerhiticates tor Fanuary Traffic
Call (hrig,  Recd Ret. Dl Total
wWicu1/4 . 28e {0 atn 19 2401
wikEx . ., 38 528 411 k)| 128K
XKPONK . . . |15 582 367 2 st
WASVAS . . oy 578 65 510 1259
WewYxX .. . §7 47 [ -1 997
WaeRSY . . . 38 452 34n i6 Ry2
WAIIWA . 18 460 41p 2 290
KoepM o L L L Y 341 tid 31 R33
WIVRM4 L It 2Ré 248 k4 kil
WB4AIW . . . 39 a3 3k 33 1635
WBIRRK . . 37 184 259 5l L
WAJROK . . 13 339 334 - (2,353
WAYEED , , 179 356 13?7 o 681
KasCL - .. L 77 33 U8 28 633
WBSDEW . . 149 248 226 623
WABMCR . . 41 patll] 239 5 62t
Wa¥Bvy . . . 30 185 65 7 a7
WALEPL 17 184 115 H] 581
WBSFML . . . 73 282 225 - 58N
WIEML . . . 2 323 2R 3 st
WAZRCI 10 237 Lsn 52 849
WAIFCM . . 58 259 4 i 54K
WABPIM . . . 52 244 24h 1 543
VE3SB . ... 72 252 193 n 518
WAIMSK . . 40 81 162 14 514
KIONWS . 32 244 187 H 514
WR4DXN . . ID] 150 157 3 514
KIRCS . . . . 349 14 15 3n 508
WAJAUX . . %0 157 5 I51 504
BPL for (00 or more originations-plus-deliverics
WRIKEIN ., 280 Rdwe 2B KeUYR . L 114
BOMWA L 209 WHYNFA L 126 WARETX . 110
WHAVBG . 187 WASATF . 121 vEIQIG . |u7
WAPAY . 185 WRGPVH . 120 WAIDUM _ IDS
WNACTL . 1B WABWZF .10 WiGV( . . 108
WBAMEY . 18] VEIDPO ., (20 WRANRC . 108
WARYVE 178 waASVIW . 116 WNGJIQ . 10§
WROCU . 173 WBUGVR . 15 KAMNF . . 143
WBRITT . 162 WIURP . . 114 WB2KDC . (02
VEIDV . 158 WRBEEZ . 1f4 WA[RYL . |0t
WBSBWY | 144 wW20FE . . 103 g3pi . . tol
WNAFZOQ 138 WABINC . 1t3  WNSHYR |, 101
VESFOZ . 136 WATLIR . (12 wheidH . 101
VEIFRG . 135 WNIRFD . 111 wWNUKWI . 100
WSABQ . . 13 wadIs 100
More-Than-One-Operator Station
RAWAR 215, K3CR 153, K4HY 115,
WHEMRM 120, K4IWT 104

RPIl. Medallions dsee December, 1973 (ST p. 591 have
been awarded to the following arouteurs since fast monifs
listings: WNIRFD, WAIPXA, WHEITT, KIMWA.

The BPL 1s open to o)l amuteurs in the United States,
Canada aod [LS. possessions who report to their SCM a
messaye total of S0 or & sum of originations and delivery
paints of 100 o more for any culendar month, All messages
miust be hardled on amateur frequencies within 48 hours of
receipt in stamdard ARRL form.
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Public Sercice Honar Roll January 1974

his isting 15 gvatlable to 2mdieurs whose public service
putlormanee during the mantb indicated gualifies for 1) or
mete tolad ppints in the foflewing nrne categories das
rzported to their SCM). Please nete maximum points for cach
rategory” (1) Checking inte ¢ nets, 1 paint eacly, max. U,
21 Uhecking 1t phone/RTTY aets, | point each, max, 105
(3 KOS ew nets, 1 poiots esch, max. 123 14) NCS
phone/RITY nets, 3 points esch, max. 12; t5) Performing
assigned hawson, 3 points each. max, 12; {(6) Phone patches, 1
pulnf each, max. 2% (71 Making BPL. 3 points regardless af
tratfic total; (8) Hundling emergency traffic directly with a
ihsaster arez, | point each message: 19) Serving as et
manager Jor entire mxanth, 3 points.

WBSAMN K200 S0 WALSWE 34
WASBETX 69 WaMIA . 30 WAIURY . 4
WARYYR . 68 WAMAYD . a0 WRAERS . 14
WAPVAS 65  WBENRC . S0 WALGBC . 4
WALIMSK . 64 WHPHSZ . S0 WHSRFW |, 44
WHIRKEK A4 OWHZEWW . 49 WASIGUMS 44
WHRGVE . 64 WIMTA . 49 WSTNT , . 44
KLZIDD . 64 KEMAT . . 49 WASZOOU | 44
WAILIR . 63 WSMYZ . 49 WBGAKR |, 44
WASZIA . A3 WIGHT . . 4% WIBO . . 44
KORIN . . b KTOUR .. 4% WRGHT . 44
WAIDOM . 1 WTUTM . 49 WBBIGW . 44
WBSELY . &1 WHSNCD . 49 WyoF ., , 44
WIOUX . . R1 WROKVN . 49 KpPIZ !
WEBHBM . o]  KOMRI . . 49 WB4TVI | 43
WAIRCT . 60 WROYH . 49 WSABQ , . 43
WALFUM . 39 VEIGFN . 49 EsUYK , . 43
WALPHI . 4% 48  WABLUPL . 4}
W40GG . 5% 47 WAPMLE | 4}

WARZNC | 5%
WABMCR . 57
WRECZR . =7
WALMYE . &

47 KEONWS | 42
47 WNIRFD . 42
47 WAIATO |, 41
47 WASMQP ., 42

WAIUKZ . 56 +h k4MC . . 42
WESGHP . . %6 46 WHSDBK . 4@
KEMLO . . 56 46 WASVEM . 42

46 WIFIRIS .
46 WB4RUA . 41
46 WAWCE . 41
45 wawxz 0 4
45 WeaUC . . 4l
A wWibaN L 4
WBHRAR . 43 WIWAH/S @
WRIHEG 45 WHYNIA | 4]

WARQVTM4 56
KYBAR/M . 56
WARTFC . 56
VEIAMR . 56
WAGTVA 35
WAZEPL . 53
WASTHM/S 53
WiP

WRECSH WadyvT . 45 RaltgQ . . 41
WRURX . WIBYR . 44 VE1ARR | 41
W3IABY . . WAIPGY . 44 WAIBHFY 30
WB4DXN WACWS . 44 waxesy | 40
WBSDLW WB2FCD . 4 WikCs . 40
WASEED WASHT . 44 WU . . 4u
VESDPO WAIPHQ . 44 WSGSN . . 40
VEIFQL WALPKA . 44 WIRBR . . 4D
WH4SVH WASIDN . 40

*renctes multioperatar station.

r-—-———-——_-——_u——————-ﬂu

The following are excerpts from a letter
to President Dannals expressing gratitude
for amateur radio assistance in {oreign
disaster rteliet uperations. The letter was
prompted by discussions at a recent con-
ference of the Agency for International
Development’s Office of Foreign Disaster
Relief Coordination with @ number of LS.
voluntary agencies which often become
prominently involved in moviding relief
asststance .during times of major foreign
disasters.

it o e e e . . St it e e o]
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“At the conference a strong consensus emerped
that American voluntary agencies and the (1.8,
Government owe a debt of gratitude to amateur
radio operatars for their outstanding services in
relaying important information during major
foreign disasters.

“The purpose of this letter is to express our
sincere pratitude to the wmnateur radio operators
throughout the [Inited States and abroad who give
so generously of their time and falents during
major disasters overseas. Without their cooperation
and help, the voluntary agencics could not have
accomplished what they were uble to do in
alleviating misery and suffering — the earthquake
in Pern, the floods in Bangladesh, the civil war in
Nigeria, the earthguake in Nicaragua are but a few
of the instances in which the assistance of the
‘hams® was Instrumentai in helping curry out
disaster relief programs more effectively and ef-
ficiently than would otherwise have been possible.
These ‘hams’ are an anonymous voice and a string
of Incompeehensible call letfers at the other end of
u telephone line: tor the people we attempt to
hetp, these same ‘hams’ are often ape of the more
important links in a chain through which pain and
suffering may be alleviated.™
Dated: January i6, 1974
Signed:

Russell 8. MeClure
Foreign Disuster Relief Coordinator

Stolen Equipment

Swan 270 serial M-252616 along with automo-
hile was stolen in front of Holiday Inn in Sumpter
S, September 15, 1973, Contact: Harold L.
Manning, W4NTB, 2107 Princess Place Drive,
Wilmington, NC 28401,

Stolen on Dee. 12, 1973 Marker Luxuey
{Kuranish Keisokuki Kenkvujo), Ser. No, 2296,
Karl A. Moellmer, 1430 Augusta PL, Monterey, CA
93940,  373-6696.

Regency HR2-A, 2-meter fm xcvr. Serial No.
4-05632, stolen on December 12, 1973, JoAnne
B, Moore, WBBNSU, 12 Seward No. 307 Detroit,
M1 482932,
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Dirake TR-22, No. 620 024 stolen from Robert
Lepelletier, Jr., P.0. Box 544, Alexandria, VA
22304,

FEEDBACK

The Micro Beam for 40 meters has an incorrect
coil dimension given on page 26 of February, QST.
The retlector c¢oil should have 14 instead of 14
turns,

In “A Simple Computing SWR Meter,” Fay-
man, ST for Julv, 1973, U6 iz listed as an
SN7412 zad shonld be an SN74121. Also, ()3 i
drawn as an npn tvpe (Fig. o) and it should be
shownt as a pnp type. The information in the
caption is correct.

QST for



‘&-Straysias

Placing first in the [ntermediate Engineering
division of the 12th Canada Wide Science Fair was
Boh Miner, Jr., VE3GJIN, with his Mars Landing
Vehicle (MARLAN). The device transmits data
from its sensors after a command is sent ta it; after
all the sensors have been scanned it shuts tself
off. The transmitter used is WICER's Z-meter fm
Pip-Sgueak {March, 1971 ST},

add,

Last year's West Virginia State Convention at
Jacksors - Mill saw four members of the Morris
family get together for an informal reunion.
Enjoying the puting were Albert, WBSFER, of
Huntington, West Virginia; Staten, WASYKM,
visiting from Peru, indiana; Carl, WBBGDY, fram
5t. Albans, West Virginia; and Albert Jr., WBBFEQ,
ot Huntingtan. Albert, $taten, and Carl are
brothers. Needless to say, the travei to and
rendezvous at the conveption was fully coor-
dinated by amateur radio (Photo by KEPFK)

Here's a shot guaranteed to make fm repeater types
mouths water! Shown 1485 feet above Chicago is
the superintendent of an antenna erection project
for twa TV stations atop the Sears Tower, the
tallest building in the warld with 110 staries, —
UPl photo courtesy Daily Evening tem, fvnn,
Massachusetts.

April 1974

After an interval of thirty-four vyears, 1. L.
MeNally, KawX, of Sun City, California and A. B.
Watrd, W4PQL, of Arlington, Virginia, te-
established contact ovn 20 meters on  Friday,
Decemhber 7, 1973, Their earlier contacts were on
cw in 1939 when MeNally was KAITMX in Cavite,
Philippine Islands and Ward was XTT2AW in Peking,
hina. Hoth were thes young MNavy warrant of-
ficers; both are mow retired from the Navy as
commanders.

Quite by chance, W4PQL, while “reuding the
mail”* on 20 meters, heard his name mentioned hy
Gordon  Edwards, W4ABYF of Vairfax, Virginia,
Breaking in, he iscovered that the California
station was nome other than his old Navy friend,
[evin McoNally.

An interesting sidelight is the fact that this
cantact ocewrred on Pearl Harbor Dav — a day that
had significant effect on both “ald timers.”




DAKOTA DIVISION CONVENTION
Mankato, Minnesota May 4, 1974

Come and renew old acguaintances and make
tew friends at the 1974 ARRL Dakota Division
Convention in Mankato, Minnesota on Suturday.
May 4. Rain or shine, activities will get underway
#19 AM at the Mankato State College Gymnasium,
The facilities will secommordate 200 people.
Along with Minnesota™ lorgest flea muskef and
swapfest there will be a2 number of interesting
programs covering such topies as satellite com-
nunications, public service activitics, and equip-
ment troubleshooting techniques. An FOC staff
member from Washington will be aon the program.
ARRL President Harey J. Dannals, W2TUK, and
other Leapue oificials will attend and participate in
the ARRL Forum.

Tabk-in an 3935 kHz and 14694 MHz. There
are sevetal conveniently Jocated motels. An in-
expensive lunch will be available at the convention.
Pre-registration — $2, registration ai the door ~ 33.
%1 more if bringing paris vr equipment for sale at
the flea muarket/swapfest. Pre-registrations must be
received hefore April 27, Registrations and re-
quests for information to BDakota Division Con-
vention, VARYS, Box 3, Waseca, Minnesota 56093,

sHamfest C’a

Alabama — The 21st anaual BirmingHam-Fest
is Mav 4-5. Ghant swap circle, meetings, MARS,
wets and forums, Write: Hirmingham Amatfeur
Radio Club, .0, Bod 603, Birmingham Al 35207,

Arkansas — The Arkansas W traffic pet picnic
is Sunday, April 21, at Vavillinn No. 7 in Burns
Park. North Little Rock, 10 AM-4 PM,

California rhe 1974 Californta DX cun-
vention s Aprl 27-28 af the Fresno Hilton.
Veatured speakers, ZKITA Gang. Write: Frank
Cuevas., WeAOA, 14919 Yukon Ave., Hawthorne
A Q02540

California — The kiresno Amateur Radio Club
hamtest s May 10-12 at the Sheraton inn. Info
from WhHe I'INW.

inots — The 2th unnusl Rock River Radio
Llub hamfest is Swnday, April I8, at the iee
County 4-H Fairground (1 mile east of jet. (LS. Rt.
521 Amboy. Halm or shine, camping — bring your
ramper, 14694 MFHz talk-in frequeacy, swap “n
shop. Tickets %1.50 advance; %2 at gate. Tickets
write: WORCF, Karl Carlson, Box 99, Nachusa TL
b lU57,

flinois — Moultrie Amateur Radio Klub's 13th
annual hamfest 8 April 28 «t Wyman Park,
sillivan, indoor, outdoor market. Fickets $1 wd-
vance; $1,.50 at gate. Write: M.A K. K., lnc.. P.O.
Box 327, Mattoon 1L o (934,

{itinois — ‘The Dekalb C'ounty hamfest ts May
5.7 AM-34 PM, at the Notre Dame High School (3
miles south of DeKalb off Rt 13), signs posted,
Tickets 51.50 advance; $2 at door. Talk-in [46.52
and .94 direct, Write: Urawfords Blectronics, 301
Main St.. Genoa 1L 60135,

indizna — The Tri-State ARE annual hamfest is
May 1L at the 4-H Fair Grounds (U.S. 41, 3 mules
north of town). Overnight camping. suction, flea
market, ladies bingo. Fuor info or advanced re-
wistration write: Steve, WBYMDB, 3505 Berry
Lane, Fvansville IN 47710,
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COMING ARRL CONVENTIONS 1
May 4 - Dakota Division, Waseca, Min- l
,l
!
l
!

nesota,
May 26 — Yirginia State, Vinton.
June 9 — Rocky Mountain Division,

Pueblo, Colorado.
June 8-9 — Georgia State, Atlanta,
June 15-16 — Florida State, Ozlando.
July 6-7 = West Virginia State, Jackson’s
Mtk
July 1921 —~ NATIONAL, New York, N.Y.
November -3 — Scuthwestern Divislor, San I
Diego, California.
NOTE: Sponsors of large ham gatherings
showld check with League Headdguarters for
an advisory on possible date conflicts befare I
eontracting for meeting space, Dates may be
reeorded at ARRL Ha. for up to two vearg
in advance,
e o T — L —_— —p—
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Lovisiana - 'I'he Haton Rouge hamfest s May
v4-5. Featured speaker is Justin Wilson, well-known
Cajun humorist whoe has appeared on many 'V
shows a5 well as recordings. Write: PO, Box
53194, Haton Rouge LA TOR05,

Massachusetts ~ The Waithamm Amateur Radio
Assn.’s anaual aucton is April & at 1 PM at the
Kennedy Memorial Jir. High, texington it
Waltham. Talk-a 04f64 and 51,

Massachusetts — {'entral Mass. Amateur Radso
Asso.'s annual auction is April 20 at the Knights of
Columhbus Hall, Rt. 9, Spencer, at [ PM, Talk-in on
94 and 37-97. Write: WAIFIH/(1, 1612 Worcester
Rd., Apt. 421 B, Framingham MA 01701,

Missouri — The 5th annual Northwest Missowri
hamfest s May 5, 10 AM-a PM, at Kansas ity
North Community Center, 3930 N.E. Antioch Rd.
{1/4 male east ot 135 & 29 jct.), Swap tables, food,
programs of interest, talk-in 3.925 & 146.94. For
mfo write: P.H.1Y, Amateur Radio Asso_, P.O. Box
11, Liberty MO 6406%.

New Jersey The Tri County Radio Asso.’s
auction sale is Sunday, April 27, at the Arbor Lnn,
Waest  Tth and  Rock  Ave,, Plainfield. Set-up
equipment noorn, sale at [ PM. For turther info
write: George A, Niehl, W2IHA, 10 Wilson Ave.,
Chatham  NJ 97928, Tel: (201) &35-#703.
Somerset Bus from NYC,

Mew Mexico — The Mesilla Valley Radie Cluh
af Lax CUruces arnual bean feed and swapfest is
April 28 at la Mesa Park. Featuring chel
“Whitey,”" WSECQ. Fond, beverages, famiiy fun,
Info on: Lai76 and 3940,

North Carolina — The Raleigh Amateur Radio
Soejety’s hamfest is Swnday, April 21, at the
Urahtree Valley Mall (Highway 70 west 172 mile
west of the heltline in Raleigh),

Olio — The expanded Dayton Hamvention is
April 26-28 at the HARA Arena and Convention
'enter. Open house FEriday, exhibits, technical
sessfons to run on Sat, and Sun.: DX, ARRIL, vhi,
fm, RTTY, MARS, antennas, space com-
manication, transmitter hunts, ladies programs and
others. Glant flea market tor 2 days. ¥Free bus
service from Jowstown Dayton via motels and
hotels. Free parking at the Arena with self-
cantained trailers and camper uaits permitted in
designated areas overnight, Saturday banquet at 7
PM, with Sen. Barry Goldwater, K7TUGA, as guest
speaker, Repistration 32,50 advance: $3 ut door.
Ranguet s 54,50, For infa program and map write
t Navton Hamvention, Py Hox 44, Davton OH
45401,

(hio - The 4th annual “FM Bash™ of the
Miami Valley WM Association is kriday evening,
April 26, Details from W3SLY.
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Ohio The BErie Amateur Radio Society’s
semi-annual equipment auction is at 1 PM Sunday,
May 5, 12085 West Perkins Ave., Labarers’ Inion
Hall, Sandusky OH. Retreshments, Cutl in on
04/94 and $2/52.

Pennsylvania — The second annual 3917 kHz
Butterfly ¥ling is April 27 in the Tamaqua flks
Club, Tamaqua. Cocktails at 4 PM. dinner at'6 PM.,
AN reservations advance; closing date April 19,
Make inquiries and reservations; K3NYX, 137
Market 5t., Tamaqua FA.

Pennsylvania - The annual Bunards fly-in is
May 4 at the {apital Motel, Rt. 22, Harrisburg.
Advance Reservations by April 26 write: Col, AL AL
Manning, W3ND, 550 Belmont Dr., Harrisburg PA
7112,

South Carolina The Blue Ridge Radio
Suciety™s annual hamfest is May 5 at the Re-

creation Bldg. in Cleveland Park, Greenville. Flea
market, prizes, fun from ¢ AM ’til 3 P

Texas — The annual pienic and get-together of
the 7290 Traffic MNet iz April 27-28§ at lake
Whitney State Park. Camping xltes, cuhing and
metel rooms avaitable, Registration is %2, Mail to:
Iane Eastman, WASIFZ, Rt. T, Box 432, New
Braunfels TX 78130,

Washington — The Skagit ARC of Washington
State will hold its 21st Amnual Hamfest and
Banguet at Bryant Grange Hall on April 20. An
all-day program is planned, with Northwestern
Division Director Thurston and other ARRL
offictals on hand. Special activities for the women
and a tour of the Navy's million-walt radio station
at Jim Creek are planned. For further information
amd advanged registrations contact Norman Ray.
WILFA, 14005 132nd Ave., Kirkland WA 98033,

l"_"---"-'-"""'-"l

| NEW |
BOOKSJ
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Solid State Servicing, by RCA, Distributor Pro-
ducts, Harrison, NJ 07029. TSG-1673A, 8 x 5-1/4
inches. Price $3.95. 352 pages including index.

From fime to time, ARRL . Headquarters
receives letters asking why we do aot publish either
a ecurse or articies about servicing or trouble-
shooting equipment. One drawback to such an
undertaking is that to be useful, the article would
be prohibitively long. A second consideration is
that there are already many somtrces of servicing
informatioq, 50 why reinvent the wheel?

However, this recent publication by RCA has
done an admirable jub of placing a veritable
storehouse of jnformation in one handy volume.
Although the book is primarily directed at those
who would like te service hi-fi, tape recorders, TV,
or  a-mffm  receivers, the contents are sa  all-
encampassing that almnst any winateur shoudd find
it extremely useful in the shack or home,

The book starts its presentation with a dis-
cussion of basic solid-state theory to get the
servieeman  on speaking  terms  with  modern
techniques, Internal construction, typical circuit
uses, and bhiasing requirements of the more
common  devices from simple diodes (hrough
transistors to Jual-gate MOSFETS are explained.

Basic amplifier circuits are discussed in great
detail, including the distinctions between (Tlass A,
B, and €. Those amateurs who persist in calling
every amplifier a3 “linear’” would do well to study
this portion of the manual in depth. Tvpes of
amplitiers discussed ioclude audio, i-t, end f,
Biasing and stability ave cxplaipesd as well as
changes in performance because of device heta
variations. Both  discrete-companent  and  in-
tegrated-circuit exumples ave given,

Chapter 3 18 a very compact but clear course in
powersupply  theory and circuits, Discussions
include types of rectitiers, filtering, Jevice limita-
tions, and regulation., An interesting circuit for an
SR regulator is given,

Chapter 4 treats the more practical aspect of
servicing by delving into a-m and fm receivers. It
begins with a discussion of what the various
cirenits are supposed to do, and why, then pravides
an explanation of how different techniques can
accomplish the same end, and includes information
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agbout measuring the performance of the different
se¢tions of a typical receiver, The how and why of
steren decoding is also covered ¢learly.

Hi-fi and tape-recorder amplifiers are treated in
chapter 5, starting with an explanation of power
ratings and ratios as related to dB. Frequency
response  and harmonie distortion problems are
discussed, as well 35 hum and noise.

Fhe same thorough presentation of color and
black-and-white TV receiver theory is found in
chapter 6, Since these receivers are more complex
than items treated in previous chapters, this por-
tion of the book is of greater length: 101 pages.
The discussion starts with the tuner und proceeds
in a logical manner through all sections of the
typical TV receiver. All of the parameters that can
dffect the performance of a section wre explained.
Of particular interest are the age circuits and the
sweep wave forms in detail.

In chapter ‘7 the book gets down to the nitty
gritty of servicing under the title, “Finding The
Defective Component.” [t starts with u lsting of
the test ejquipment aeeded und warns of some
pitfalls to walch for when attempting to measure
eomponent values while they are in the cireuit.
Tests that can be made by using a VOM or VTVM
are shown., Twao interesting and useful testing
devices attracted the attention of this reviewer; a
simple transistor curve tracer and a tester for
dual-gate MOSEFETSs, T'he former is called “Quick-
tracer,” and uses only a transformer and three
resistors, 1t can be connected to wlmost any
ugeilloseope to obtain the patterns that are the
“Yife signs’” of a transistor. A good interpretation
of these patterns is also given.

The MOSFET tester is called a “GO/NO-GO”
cireuit, using a hipniar fransistor and itncandescent
lamps. 1t will enable the user to check either gate
of 3 dual-gate MOSFET. Single-pate Jevices may be
tested also.

The remaining three chapters, 8, 9, and 10, are
devated to the application of the foregoing theory
and technigue to typical problems as might be
fonnd in the field. &-m and fm receivers, black-
and-white TV receivers, and color-TV receivers are
fhe ohjects of the treatment. The conavergence
portion of the color-TV chapter is very thorough
and is recommended for ¢lose reading.

Many of the newer receivers for amateur use are
of solid-state design, and it would behaove many
amateurs to be equipped to troubleshnot their own
gear. This dbility becomes more important when
ane  tvealizes that service facilities for much

{Cowntinued on page 931
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INTERNATIONAL AMATEUR RAD[O UNION, THE GLOBAL FEDERATION OF NATIONAL NON-COMMERCIAL AMATEUR
RADIO SOCIETIES FOR THE PRGMOTION AND CO.GHDINATION OF TWO-WAY AMATEUR RADIO COMMUNICATION

FIVE-BAND AND SiX-BAND
WORKED ALL CONTINENTS AWARDS

The lnternational Amateur Radiv  Union
announces the availzbility of five-band and six-
band versions of the popular Worked All Con-
tinents award. These new awards are internufed to
promote the mare uniform use of the high-
frequency amateur hands for international cesn-
muanication and to yecognize vutstanding achieve-
ment by amatcur stations in establishing two-way
communication with the six continental areas of
the world on euch of the dutateur bands available
for such communication.

The fallowing rules apply:

1} ‘the basic sward shall be known as “Five-
Band Worked All Continents™ {(“SBWAC™). An
endorsement  for “Six-Band Worked All Cou-
tinents” (“6BWAC™) shall be zvailable upan sub-
mission of proof of this additional  zc-
complishment.

2} Applications shall be sent by the applicant,
aecompanied by the originals of the required
confirmations, to the headquarters of the member-
soclety for the country in which he revides. The
headquarters of the member-soviety shall then
examine the application and, if it is found to be
ratistfactory, shall so atiest to the Headquarters
society, ARRL, which shall issue the certificate
and deliver it directly o the applicant. If the
applicant resides in 4 cuunfry not represented in
the Union, the application shall be sent directly to
ARRL.

1 Where the applicant resides in a country
which s tepresented in the Linion, it shall be
necessary for him to hold membership in the
representative  inember-society in arder fo he
eligible for the sward.

41 The continental boundaries defined in the
WAC rules shall apply to SRWAC and 6BWAC.

5) To be used toward the uward, contacts must
be made from one station (in terms of license and
call tetters, but nut necessarily of equipment)
aperated at one location. The term “location™ shall
be canstrued as representing one inetropolifan
area, or, ulternatively, un area not cxceeding 25
miles (about 40 km.) in diamater.

6y Contacts must be made on or after January
1, 1474 to be used in qualifying for this award.

Application forms for amateurs 1n the U.3. und
Canada are available from ARRL headquasters.

WORLD TELECOMMUNICATION DAY, MAY 17

Each wear, to mark the unniversary of the
founding of the Infernational Telecommunication
Upion, the 1TU velebrates World Telecom-
munication Day on May 17. The theme this vear is
“Telecommunications and TFransport.” In con-
nection with ilie event, the Departmento Nacional
de Telecomunicacoes, the regulatory authority of
Brazil, is sponsoring an international contest on the
previots weekend. Dietails are in “Operating
Events' this month.

The I'FU also valls stiention to April 25 us the
10Wh  anniversary of the birth of Guglielmo

Marconi, one of the pioneers of radiocom-
municafion.
DX OPERATING NOTES

Rectprocal Operating

(Inited States reciprocal operating agreements
exist only with: Argentina, Australia, Austria,
Barbados, Belgmm, Bolivid, Brazil, Canada, Chile,

These Scouts in Jakarta, Indonesia enjoved a contact in their own language with countrymen visiting
VS55J in Hong Kong during the 1973 Jamboree On-The-Air activities. YBOAD was operated from the

Scouts’ headquarters, and is pictured here with YBQOIZ at the mike. [Photos courtesy ¥ BRCT)




Amateurs throughout the Pacific area kept busy
during the last half of 1973 supplying a com-
munications network in support of Las Balsas rait
expedition. The three rafts, carryving twelve men
from nine countries, took 177 days to float from
Ecuador to Australia, VK25G served as Australian
communications coordinator tor the expedition.
H.B.H. Prince Philip [with microphone) 15 shown
enjoying an amateur radio contact with the ex-
pedition from VK4TC, Townsville, Queensland.
(Photo courtesy Wirelesy Institute of Australia)

Colombia, Costa Rica, Denmark, Dominican Re-

public, Ecuador, FEl1 Salvador, Fiit, Finland,
France,* Germany (Federal Republic), Guatemala,
Guyana, Honduras, fndia, Indonesia, lreland,
Iseael, Jamaica, Kuwaif, Luxembourg, Monaco,

Wetherlands,* New Zealand, Nicaragua, Norway,
Panamu, Paraguay, Peru, Portugal, Sieira Leone,
Sweden, Switzerland, Trinidad and Tobago, United.
Kingdom.* Uruguay, and Venezuela, Several other
forelgn countries grant FCC licensees amateur
radio operating privileges on a courtesy basis; write
AR R headguarters tor details.

Clanada has reciprocity with: Belginm, Rrazil,
(C‘osta Rica, Denmark, Dominica, Tlominican Re-
public,  FHeuador, Franpce, Germany  (Federal
Republic), Guatemala, Israel, Lexemhourg.
Mexico, Metherlands, Nicaragua, Norway, Panama,
Peru, Portugal, Senegal, Sweden, Switzerland, 1.5,
Urnguay, Venezuela, and Commonwealth coun-
tries,

Third-Party Restrictions

Messages and other communications — and then
only if not important enough to justify use of the
regular international communications facitities -
may he handled by U.5. radio amateurs on behalf
of third parties only with amateurs in the following
countries.**  Argentina, Barbados {only (LS, sta-
tions (8P), Bolivia, Brazif, Canada. Chile, Co-
lgmbia, Costa Rica, Cuba, Dominican Republic,
Ecuador, El Salvador, Greenland (XP calls only),

* Agreement includes overseas entities.

+¥ Ry special agreements, third-party traffic is
also permissible with amateurs in Australia and the
Federal Republic of Germany for fraffic regarding
arnateur satellites, with 4U1ITU, and with person-
nel of Project Hope in Jamaica,

(uatemala, Guvyana, Haiti, Honduras, [stael, Jor-

dan, Liberia, Mexico, Nicaragua, Panama, Para-
guay, Peru, Trinidad & Tobage, Uruguay and
Venezuela, Permissible prefixes: CE CM {0 CP CX
EL HC HH HI HK HP HR ]¥ LU QA PT PY TG TI
VE VO W or K/BP XE XP YN Y5 YV 7P 4X 47
2R and 9Y4, Canadian hams may handle these
same type third-party messages with amateurs in
Bolivia, Chile, Costa Rica, Dominican Republie, El
Salvador, Honduras, Israel, Mexico, Pern, Trinidad
& Tobago, 1.8, and Yenezuela. Permissible pre-
fixes are; CECPHIHR KOATIWXE YS YV 4X
4% and 9¥4,

DX Restrictions

Amateur licensees are warned that international
communications are limited hy the following noti-
fications of foreign countries made to the [TU
wider the provisions in Article 41 of the Geneva
(1959) Conference,

The Directar General of the Posts and Tele-
graphs Department of Vietnam bas notified the
I'TU that there is no objection to communications
hefween amateur stations in other countries and
XV3IAC, However, communication with other am-
ateur stations in Vietnam (XV or IW8) is for-
bhidden. Coanadian amateurs may not communicate
with Cyprus (except ZC4 and special B4 stations),
Gabon, Irag, Pakistan, Turkev, Khmer Republic
(except XULAA), Vietnamn, Libya, and Yemen.
Prefixzes to be avoided by Canadians include AP TA
TRE XU XV ¥ 3WR 4W 5 A, E_J:_E;F—!

This informal photo was taken by OHBYV during a meeting of the Board of Directors of the Nuomen
Radioamaroorilitto r.y. (SRAL), the Finnish national society. Picured are (1-r) OH2MM, QHONI, QHENW,
QOH2BEW, OH2BH, OH2BIN, OHBRK, OHTVR, OH2ZXK, and QH2QV.
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Correspondence
FromMembers-

The publishers of Q87 sssume vo reaponsibility for statements made herein by correspondents,

WARNING SIGNAL

®  (OS8T has regularly been drawing our attention
to the need o get ready for the next general
frequency allocation conference (now set for
1979) and warning that aff amateurs had better get
on the ball and do something about the too-
frequent bad image a minority of amateurs create
in the minds of some government officials in those
countries which do not have a historical per-
spective of amateur radio and who are not likely to
be too receptive to giving out any frequency
tavors.

If anyone is inclined fo pass off such warnings
4s averreaction, consider this excerpt from an
editorial in the ITU’s Telecommunications Journal
i(Vol. 41-1f1974), commenting on the recently
concluded ‘Forremolinos Plenipotentiary {Jon-
ference:

“The first undeniable fact that comes {0 mind
is the fundamental role played by the countries of
the third world. For the first time in the history of
the ITLU the Conference’s work was dominated by
problems particular to those countries from the
day i opened until the cinse. These countries
brought their full weight io bear on the Con-
ference’s work not only because of their numbers
but also because of their united viewpoint on most
of the bastc prohlems dealt with and the pertinence
and quality of the statements of many delegations.

“Nevertheless, at one time it was feared that
some of these interventions, which were of an
ontspokenness hitherto anknown in the ITU,
might leave a bitter aftertaste with some de-
legations which contribute in a most effective and
positive way to the work of the [Inion.

" This grasp of the fundamental problems
and their political implications for the future of
our Union must be stressed.”

Like a traffic signal, Q87 (and ARRL) have
been flashing & warning amber light; we should also
think about the red stop light that follows the
amber, and what we can do ko avoid it. —~ J,
Richard Cote, VE7DAO, Vienna, Ausiria

METRICS

®  Was W4VCY kidding in his Fehruary letier
against metric? Why, he ovght to have quit reading
his meters ages ago since volts, amperes, ohms and
all the rest of the units have never been anvthing
but metric! His kilodollars of toolroom in-
struments have Bureau of Standatds comparisons
against the International Meter supplied to their
U5, makers or else were made in Europe or Japan
where metric was converted to inch. perforce.
Maybe he can be happy that the old cockeyed
“second” stays the sume in metric, gven if it is the
bumpy 24(61(60) instead of decimal.

Luckily, being brought up in physics befare
getting into engineering, either method of miea-
suring is familiar to me; 1 even carry a 3-meter/
10-faot tape and it’s mighty handy for laying out
antenna lengths without funny numbers. Wonder
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what that OM does for millihenries or picofarads?
- FYemple Nieter, WOYLD, Evanston, 1L

® ¢ | Under what pretense of having our hest
interest at heart do you justify backing the
movement to change our standard of measurement
to the metric system? Mt is very interesting to
watch how this idea ha$ been very carefully and
intensely propagated by the mass media as the
“wave of the future™ and that it is “inevitable,™
hoping to allay from the start any opposition to it.
What ts maost distressing to me is how the public
can be so conditioned that they salivate like
Paviov’s dog at the mention of anything “inter-
national.”™ Any need for us to change is so fur from
lugical as fo border on the asinine. it is, in fact, just
sgnother attack on the American consumer. Do vou
have any idea how broad that change would be?
What it would involve in the way of tools,
machines, books, maps and on and on and on?
Who would it henefit? And, conversely, to whom
would it be an adversity? The cost would be
ustronomical and we are consumers fixst. There is
no conceivable benefit to the American pubtic for
such an absurdity to be forced upon us. Let’s be
logical, or should I say practical, in this instance, as
we have in the past, and resist this retreat from
sensibility. We are the largest industrial nation in
the world. We should be its leader. If other nations
want to follow us, fine; but let us not go in reverse
and follow them. Let’s think of US for a change.
V. R, Yarbrough, WSYGX, Green Forest, AR

® Fhe angry letter from W4VCY concerning
conversion to the metric system by ST struck a
sympathetic chord.

1t reminded me of the time, 8 few vears back,
when the hospifal in which | work decided to *'go
metric,” from pounds and inches to kilograms and
centimeters and from Fahrenheit to Centigrade on
the temperature charis. ‘Fhere was a fot of dis-
cussion about the many problems to be solved. For
instance, how swould Mother react when she was
told by the nurse in the clinic that Junior weighed
14,6 kilograms and was 96 centimeters tall,

The measure appeared to be heading for defeat
when one of the physicians charged with in-
stituting the change, and himself a strong supporter
of the metric system, announced in staff meeting
that he had just ordered and received twenty gross
of rectal thermometers calibrated in the centigrade
scale and if the hospital didn't *‘go metric” what
did the staff suggest he do with them.

This light touch produced the desired result and
the metric advocates gained the necassary support.
There have been some compromises but the metrié
system is clearly superior and most hams should be
able to bear the shock. — Willlam F. Karl, M.D.,
WIEGX, Cooperstown, NY

FORBID WOMEN HAMS?

® A senior ham from this area who says he
wishes to remain anoaymous, bhas requested that 1
send in the following for publication.
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As proof that women are against petting ham
licenses T quote from page 25 of the 1974 Radio
Amateur Callbook, Of the 280,262 ham operators
of the U.5.A. only 11,670 are YLs, it is reported,
Qut of 437 hams in D.C. only T are Yis.

This lack must be seen in the light of the
privileged position of women in our nation, Don't
women own 80% of the wealth of the U.8 A7 Most
women have far more free time than male wage
earners in the daily rat-race, and women live on the
average of something like 8 vears longer than mere
males,

This is not because women do not like to taik.
1t is unreliably reported that secientific tests show
that kindergarten gixls released to raid big da-
partment stores free of charge, in 99.99% of the
cases come out with a doll in one arm and an
extension telephone in the other. , , .

As a first step towards male liberation [ propose
that no masale ham should phone-patch a woman,
Do I hear any non-hysterical comments? — Ama-
tetir Anonymons

A conversation with our mystery man revealed
that he has anti-women’s-lib inclinations. He be-
lieves that women ate inherently — uh, different,
And the stated reason why he wishes to remain
anonymous is that the next time he goes to Denver
he might be maunled. (Md Sigmund Freud would
have had 4 lot to say about this.

In his letter, the choice of extension telephones
by young girls may merely mean that they have
e¢nough sense to know that the land line generally
offers a better circuit than ham radio does.

Luckily for the ham fraternity (fratority?),
there gre two anomalies in the picture, right in the
Boulder Amateur Radio Club. One is Colorado’s
own Amateur uf the Year, Margaret, WB@GBEM.
The other, of all things, is the mystery man’s own
XYL, who, #long with the OM, holds an Extra
Class license, You gee, he just hasn’t leveled with
us. We know where his fears really lie. 1 hope he
summons the courage to reveal himself to us some
day.

1 myself refuse to hecome involved in the issue
of whether the ditterence between men and
women is inherent or **role-conditioned.™ Anyway
gals, “Vive la difference.” And welcome aboard if
vou can pass the exams, but don’t ever entice my
XYL out of the kitchen. - Richard Silberstein,
WRYBF, Roulder, CO

BEST JEST

®  Jphn Beal's letter (“Satire,” February Cor-
respondence), is the hest | have seen since the
column “Dixie Jones” Owl Juice,” in pre-Ww H
QS8T, and is probably the very best! Somewhere 1
think 1 have read that ‘*a lot of truth is contained
in jest’ -~ or semething like that,

We need more such letters; or maybe a column
dedicated to protection of vur interests and fre-
quencies.

Anvhow, our friend John Beal does a real fine
business job (I wish T could write like that). Q8T
should, perhaps, hire him. But then you could not
pay him envugh. If he needs a job Ari Buchwald
would surely pay him very well! John R.
Henthorn, WAENP, Capt. USCG (Rer), Deytona
Beach Shores, FL

FT-10IB REVIEW

®  Your review of the FT-J01R in the February
issue is perhaps the finest ever in (87T You are

easily as choosy 45 any of us. Unlike the balance of
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amateur  group,

the group of nit-pickers you solve the problems as
well, Q8T reviews have come a long way from the
days of reciting the factory spec sheet as gospel.

This type of review is a handy tool in deciding
amang various fuctory produects. The only possible
fault is its unannounced nature. t have all too often
bought gear and found Q8ST"s condemnations based
on all too apparent defects. Were there some way
to koow ahead of time of an impendiag com-
prehensive review this type of disaster could he
avoided- or at least fessened in frequency. In old
P8Ts (my collection goes back to 1964) there were
occasional glimpses as to what next month's
reviews would contain, Perhaps this custom should
be rejuvenated. Gear costs far more than a mere 10
§eurs ago.

Keep up the good work, You have no need to
fear a coming dues hike. The technical side of QST
is cheap at twice the price. Stanley Jfaffin,
WB4IRK, Arlington, VA

® Having served overseas, ]| was very dismayved
and disappointed at a reference made in the article
evaluating the FT-101B which says, in effect, “no
need For a-m as the [1-meter band could have been
left off.”

The 11-meter band is there for the foreign
huyers, so it | were reading the article as a
foreigner, I would interpret that sentence to mean,
“They eould have elimintated 11 meters hecause we
can’t use it in the U.5., and the hell with the rest of
the world’s amateurs who can.”

Doun’t yeu think it is a bit selfish to suggest that
Japan (or anyone ¢lse) design rigs for the dmerican
with oely U.S. band privileges in mind?

1 cannot sincecely helieve this is the image we
want to convey to our foreign friends — 1 suggest
vou proofread articles more carefully to assure that
statements made are not biased toward any one
nor suggestive that any one
country is more important than another. A ham is
4 ham is a ham regardless of nationality. — Hugh
Vandegrift, WAIWMErD, 8¢. Louis, MO

COLUMNAR CONFUSION

® it looks like the editors and proofreaders of
QST are getting so confused by the conversion to
the metric system that they no longer can tell
time!

Acceording to page S0 of February 74 QST this
is eifher the year 1949 or the year 1999,

February 1924 js under the **25 years ago this
month™ column, and Febrnary 1949 is under the
“80 years ago this month” column.

Maybe vou vughta change the name from QST
magazine to 737 — Joel D. Jensen, Mankato, MN

EXTRA INTEREST
® | have long thought that some of the excellent
technical articles in QST should he edited into 2
convenient Technical Handbook.

A case in point is the series of articles by Walt
Maxwell, “Another Look at Reflections.” These
should be published in the antenna handbook or
put into a buoklet by itself. It would be a shame to
let this exceflent article die in the old issues of
OST. WMr. WMaxwell is flashing much light on a
subject we should know more ahout but somehow
don’t.

“Another Loak ut Reflections” exhibits once
again the fine quality of (ST technical articles. —
Paul A, White, WeBK X, Mili Vailey, C4
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Happenir’fﬁg% the Month

o ARRL Files on EMS, Alaska Dockets
o WBIM, VEIWT, New Vice Directors

ARRL COUNTERPROPOSAL FOR EMS

Opposing the latest attempt to raid amateur
bands, Pocket 19880, the League has suggested to
FCC that frequencies for radie paging in the
proposed new Emergency Medical Service be taken
from the remofe pickup broadeast service at
155.8-456.0, rather than from 449.8-450.0 MHz.
Aside from the reasons obvious to us amateurs, this
suggested allocation would be better for EMS,
since it would be free of the possibility of QRM
from government radar which shares the 420-450
MHz space with the amateur service.

The full text follows:

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C, 20554
1n the Matter of

Amendment of Parts 2 and
89 of the Cornmission’s
Rules and Regulations
Relating to Communications
for Emergency Medical
Services

TO: The Commission
COMMENTS AND COUNTERPROPOSAL TO NO-
TICE OF INQUTRY,PROPOSED RULE MAKING

The American Radio Relay [eague, Incor-
porated, the national non-profit organization of
amateur radio operators, respectfully submits the
following comments and counterproposal in res-
ponse to the Notice of Inquiry and Proposed Rule
Making released [December 4, (973, 38 FR
33617.¢

Daocket
No.
19880

S e et

Summary
The Amateur Radio Service s and always has
been an integral part of the overall disaster and
emergency communication system of the United
States. It is short-sighted to impair the emergency

! This and other footnote references appear at
the end of this item,

e Executive Commitiee Minutes

effectiveness of one service by removal of some of
its frequencies fo improve the effectiveness of
anwther. emergency service, particularly when other
frequencies are readily available.

The Commission’s Proposals

1} The establishment of a vastly improved
emergency medical service (EMS) is uaiversally
urged by medical and health agencies and author-
ities to supplement and in some instances to
replace the emergency services now heing rendered
hy numerous organizations including hospitals,
police and fire departments, ambulance services,
and various volunteer groups. Additional radio
communication channels sre essential if the new
service is tn be effective. Exclusive channels must
be found to supplement the shured channels now
available in the Emergency Radio Service, Part 89
of the Commission’s Rules. Studies nf communica-
tion requirements by Advanced Technology Svs-
temsg, Inc. {ATS), under an FCC contract and by an
ad hoe committee of the Interdepartment Radio
Advisory Committee (JRAC) of the Office of
Telecommunications Policy (OTP), have set forth
in considerable detail the system requirements.”

2) Among the services for which effective radio
communication is essential are (1) dispatching and
controlling the movement of emergency vehicles;
(2) messages related directly to the patient and his
care, te,, medical telemetry and a “doctor’s talk”
chanael; (3) extensions of bath (1) and (2) from an
emergency vehicle fo the actual location of the
patient, e.g., in an apartment, in a field, or a hoat,
ete.; (4) messages necessary for effective conrdina-
tion and preparedness for reception of the patient,
i.e., intra-hospital, hospital-to-hospital, und a coor-
dination center: {31 paging systems to call in-
dividuals and mobilize medical persannel, including
possihly two-way portable radio paging to supple-
ment or replace the “beep® svstems now used; (6)
interface with police, fire and other local Govern-
ment agencies; and (7) disaster situations.

3) Theee of the seven channels 1RAC recom-
mends for radio paging, 349,850, 149.900, and
449,950 MHz are located within the 420-450 MHz
hand which the Amateur Radio Service shares with

Senator Barry Goldwater, K7UGA/K3UIG,
received the first David Sarnoft Citation for his
“significant  contributions in  electronic tom-
munications.” The award was established by the
Radic Club of America in memory of General
Sarnoft, guiding spint of RCA Corporation for
decades. Making the presentation is Fred M. Link,
president {at center), backed up by Jack H.
Paoppele, 2 director of the club. (RCA Corporation
photo)
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Jim Rafferty, WAQUCE, won the lllinois Ham of
the Year trophy presented annually by the
Hamfesters Radio Club of Chicago -- but then
things got confused. The award was actually
presented at the Pacific Division Convention by
ARRKRL President Harry J. Dannals, W2TUK, and
this photo was snapped by Roancke Director
Victor €. Clark, WAKFC! Untif his move to
Cafifornia, Jim was a member of ARRL’s Contest
Advisory Committee.

Government Radiclogation. All other channel pro-
pasals, including those for paging, fall ontside an
amateur band, These comments will be limited to
the proposed reallocation of amateur frequencies.

Amateur Retention of the Entire 420 MHz Band is
Essential to Proposed Emergency Medical Service

4) 'The record of service of radio smateurs in
providing communications with the outside world
in times of major disasters, such as the Alaska
earthquake in 1964 and the Nicaragna earthguake
i December 1972 is known and documented. Less
publicity has been given, however, to the mose
localized and internal service provided by radio
amateurs in such recent disasters a3 the San
ternando Valley, Cuslifornia, earthquake in Feb-
ruary 1972 and the tropical storm Agnes flonds of
June 1972 in north central Pennsylvania and south
central New York, Little ur no publicity is given to
the scores of reports each day to police and other
emergency agencies via amateur radio of {raffic
accidents requiring immediate ambulance or medi-
cal attention. With respeect to the lafter, the
following is again quoted from the IRAC report:

The first 30 minutes following an injury or heart
attack generdlly deiermine whether the victim
will live or die.

Immediate summoning of aid is stressed time and

again in both the IRAC and ATS reports, One such

reference is on page I-6 of the ATS report:
The emphasis is upon saving time in ceporting
emergencies by providing citizen access to the
EMS System, in responding to un ¢mergency and
in realizing an improvement in the medical
treatment provided prior to sad in preparaiion
tor delivery to a patient at a hospital.

3} The upper vhf and lower uhf frequency
bands allocated to the Amateur Radio Service are
uniquely suited for local and regional disaster and
emergency communications, particularty whern re-
peaters are emploved. The vhf bands were used to
provide intra-community communications during
the Alaska and Nicaragua earthquakes, and the vhf
and uht bands were widely used to handle a very
high percentage of all emerpgency traffic during the
1972 San Pernando Valley earthquake and the
1972 Pennsylvania-New York trapical storm Agnes
floods. Scores of automobile accident reports bv
amateurs each day are via vhi or ubf repeaters.

6) Interest of radio amateurs in the vhf and
fower uhf bands has increased draratically over
the last ten years and particularly since the
adoption by this Conunission in September 1972
of rufes concerning repeater operations and con-
trols. {(Docket No. 18803). A very high percentage
of the mobile voice communications are viz re-
peaters which, pursuant to Section 97.61¢c}), are
restricted to certain subbanus in the vhi-uhf region.
The control and anxiliary link stations required for
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remote transmitter and repeater control by radio
st operate sbove 220 MHz. but not in the space
window between 435 aad 438 MHz, (Sections
HTE09 and 97 11400

7} Amateur repeaters operating within the
442-450 MH7 repeater subband in some heuvily
populated areas have been and are being developed
with the sume basi¢ standards of 25 kHz channel-
ing and 5 MMz separation between input and
output frequencies specified by the Commission’s
rules for the tand mobile services. Thus, under this
standard, there are 118 pairs of channels available
for vepeaters within the subband., Not all are
avaifable in some areas, however, hecause of
Government radiofocation operations, Just as with
the land mobile services, the heaviest demand and
usage for frequencies is within the largest metro-
politan areas. Thus, any allogation plan must he
based upon the minsmum needs of the megalopolis
extending from Washington, . (., to Boston,
Massachusetts, and the heavily populated area of
Southern California extending from Santa Barbara
soutth to the Mexican border below San Diego.

8) Loss of even 200 kHz® of this subband, as
propused in this progesding, would inhibit the
aperation and growth of the amateur service,
parcticularly in the major meiropolitan aress and in
ureas where frequencies are limited by Government
radiolocation operations. For example, the Califor-
nia Amateur Relay Council, which participates in
frequency coordination of the Amateur vhi and
uhf bands in Southern California, reports that 115
majot repeater or remote controlled transmitter
systems already utilize ane ar bath ot the channels
of the 118 repeater pairs and that 11 systems are
utilizing the 25 kidz channels hetween 449.800 and
450,000 MHz. The nomber of such transmitters,
standing alone, ix not a true indication of usage as
each hax a numher of individual amateur stations in
its system. ©ther repeaters are being planned and
are in various stages of construction. The clearing
of 8§ channels between 449 8040 and 450,000 MHz
vould only he accomplished at the expense of
established repeater and other systems and would
most seriously inhibit any further expansion to
accommodate the ever-increasing needs and de-
mands.

9} The financial impact upon imdividual ama-
teters theoughout the United States would be mare
severe if even 200 kHz should be removed from the
band, The number of individual amateur stations
equipped to operate oo these or most other
repeater channels in a given area is not known with
buf an wecasional exception because, unfike the
tand mobile services, specific operating frequencies
are nut specified in the licenses. The number of
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stations heard on a chasnel during any day, week
ur even snonth does not reflect the number already
equipped to operate on that channel, It is reazon-
ahle to assume that, in only the (alifornia area, at
least 1,000 amuateurs are equipped to operite on an
average of two channels between 449,800 and
450,00 MHz. With receiver and transmitter crysials
costing an dverage of $24 per pair, the cost of
shifting just those equipments from that 200 kHz2
would be ut least %40.000, Mationwide, the cost
might be §3100.000 or even more. Lnlike expendi-
fures by commercial licensees, those of the ama-
teur must come from his own pocket and cannat
he considered as tax deductible business expendi-
tures,

[0y The proponeats und supporters of the
praposal to realiocate 449.800-450.000 MHz ob-
viously overlooked the all-important role of radio
amatewrs in providing ever-expanding emergency
communrications. They apparently proceeded upon
the assumption that deletion of even 200 kHz
would have Jittle or no impaet upon the Amateur
Radio Service and mdividual amateurs, either now
or in the future. Their error must be recognized by
the Cominission.

The frapmsed Reallocation Wonld
Be A Breach 03f Faith With Amateurs

1Y The Commission amended Part 27 of its
rutes in  September 1972 after 4 rule making
proceeding stretching over some years and assigned
the 442.0 to 450.0 MHz subband for repeater
vperation. (Uocket No. 18803). in reliance upon
the new rules, many hundreds of radio amateurs
throughout the country have spent tens of thous-
ands of dollars of their own hasd-earned monev
and have devoted countless hours to developing
and placing in operation repeater and associated
stations in that band. Much of the investment of
money and time has gone into equipment opera-
ting oo the frequenciss now proposed o be
withdrawn from the Amateur Radio Service, 1t is
indeed ditficult to wnderstand why the Com-
mission “flashed the green light™ in September
1972 and then only 15 months later serves notice
that it might change ifs mind. Seldom, if ever, has
the Commission so changed its course in such a
brief period.

Restrictions to EMS Imposed By overnment
Radiolocation Should Be Avoided
[2) The abjective of this proceeding i to
provide nationwide, dedicated, {unshared) inter-
ference-free channels for the new Emergency Medi-
cal  Radio Service, The proposed use of
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They do things big down in Texas. When the
world's largest airport was dedicated last autumn,
amateurs of the Dallas/Fort Worth area operated
special-events station WDSFWA trom the termunal,
tor 33 hours, snagging 2105 contacts on five hf and
three vhf Dbands, working all states and 26
countries. Here Betty Bowling, WASVHW operates
while Stu Bonney, W5PAW, logs.

349, 800-450.000 MHz will not meet that ohiective
because restrictions i afl  vprobability will be
rejquired in some areas to prevent interference to or
trom Government radars. [nformation concerning
the locstions and characteristics of swueh radar
installations are classified and ot generally avail-
able to the public. However, amateurs are aware of
the presence of radar in the band and have been
able to design their installations and pattern their
aperations to avord harmful interference, 1t s
known that some radars change frequency from
time to fime. Amateurs ¢an tolerate such periodic
disruptions which would be totally unacceptahle to
a service such as EMS. Therefore, the frequencies
dre entirely satisfactory for use hy amateurs hut
mast certainly not for a matioowide, dedicated,
nou-interference service.

The Reason for Selection nf Amateur
Frequencies Has Not Been Disciosed

13} The reasoas tor proposing reallocation of a
pertion of the 420 MHz amateur band, particularly
since it is shared with the Government Radio-
location Service and suhject to interference, cannot
be determined from the IRAL report. What con-
sideration, it any, Jid the IRAC ad hoe committee
give to use of frequencies assigned to other
services? Why were uht freguencies selected for
three paging channels? The answers fo fhese
questions should be made available comment by
interested yparties before this proceeding is con-
cinded and any rules are wiopted.

Another 200 kifz Band is Available

14) In keeping with its policy wf offering
constructive counterproposals, the League in-
stituted u study of slloeations anid assignments in
the 450-470 MHz band to determine if a 200 kHz
hand can be made available on 4@ nationwide,
dedieated, non-shured basis without seripusly dis-
turbing another seyvice. Although a2 numhber of
possibilities were worthy of study, the brief time
provided by the Commission for submission of
comments made it necessary to limit the study.
Nevertheless, it was most productive,

15) t'wa hands, esch 1 MHz wide, are now
allnecated to the Auxiliary Broadeast Service on a
nonshared hasis for remote pickup operations.*
Ten 100 kHz channels are assigned exclusively to
the remote pickup broadcast stations in two uwhf
bands, 450.00-4531,00 MHz and 35%.00-456.00
Mz, These are the only bands between 450 and
470 MHz in which 25 kHz channeling is not
mandatory, The oniy service in the 450-470 MHz
land mobile hand which has uot instituted fre-
quency conservation practices, including industry
channel eoordination and channel splitting, is the
Auxiliary Broadeast Service,
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th) A study of uhf remote pickup assignments
#s of August 1973 bas disclosad the following:®

Table 1
Channel (MHz) Assignments

Fertal AMobile Hase
454,050 110 341 649
450,150 259 2005 fHid
150,250 220 L70 B0
450,360 224 183 41
450,450 139 94 45
450,600° 1 i
450.530°¢ l — 1
460,650 2R 177 a1
150,650 181 1356 46
4507750 22T 1R5 42
450.850 137 1a% 36
450,950 262 21g 43
455,050 220 183 37
455,150 iH2 144 34
485,250 i 127 50
455,350 174 132 42
455,450 138 165 a3
£B5.500° 2 2
455,550 i 137 33
18H.650 116 87 29
455.7H0 158 112 46
456.850 134 100 34
455.950 175 145 30

i7) Since redllocation of 2y kHz from the
amateur bapd is proposed by 1RAC, the above
tutals were unalyzed on & two channel (200 kHz)

hasis. .
Table 11

450.05-450.15 669 H4dh 123
450.15-450.25 479 375 104
450.25-450,35 444 3453 91
450.35-450.45 383 277 106
450,45-450,65 389 271 a8
450.65-450.65 410 312 ag
4580, 45-450.75 408 320 ]2
+50.Th-450.85 3684 286 k-
450.85-450.95 394 320 19
465,08-455.1% L0002 331 71
455,15-455,25 359 272 g7
455,25-455.35 351 259 Y2
4556,35-455,45 312 237 %
455.45-455,55 312 244 68
455,65-455.65 ¥1.1.1 224 64
455.65-458,75 an4 R21] il
455, 75-455.85 2oe 212 B
455 . 85-455,95 309 245 fid

18] A further study wos made of the actual
assignments on the 453.85 and 45595 MH=z
channels becuuse this pair has the lowest number
of assignments of any 200 kHz band edge. The
study disclosed the following geographic assign-

ments: No.af Ciryy
Total Mobh. Base Lics, Aregs
Alabama 8 7 1 1 1
California 727 B0 12 L2 &
Colorado 10 7 3 2 2
Conpecticut T 5 2 1 2
Florida 21 13 8 2 2
Genrgia i 1 1 1
Hinois 11 2] 2 2 1
Indiana 4 2 2 ] 3
Kansas 10 8 2 2 1
Louisiana 4 3 1 1 1
Maryland ) 9 1 1
Massachusetts 13 i1 - 2 2
Michigan 14 10 4 2 3
Minnesota 4 3 1 1 1
Missouri 1 - 1 1 1
Nevada 2 i 1 i
New Jergesy B 4 1 2 2
New Mexico 5 4 1 1 i1
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Dean
Division Certificate of Merit from Dwector Roy
Albright, WHE'YB, left, while South Texas SCM
Arthur Ross, WBK R, looks an.

Davis, WBBGE, receives the West Gulf

New rk 45 43 2 2 1
North Carolina 6 2] 1 2 2
Nhio 4 4 3 E]
{Yregon ! 1 - 1 1
Pennsylvania 1 ~ i 1 1
South Carolina 3 2 i 1 1
Texas 24 20 1 4 4
Utah 11* - 11 4 1
Virginia H b i 1
Dist. of Col, 5 3 2 i i
Puerto Rico 3 e 3 2 &

Transmitters assigned to either or hoth 455,85 and
455,95 MHz as well as to at least one other channel
are as follows:

{abtornia 23
Florida 7
Hlinois 8
Indiana 1
Fansas 1
Michigan 4
MNew Mexicn 2
New ¥ ork 45
Ohio 3
Pennsylvania 1
South Carolina 3
Utah 6
District of Columbia 4

The June Cover Plague went to Peter John Bertini,
K12ZJH and Richard Van Hooft, WBZMBI for their
article, “A PFractical Approach to Two-Meter Fre-
quency Synthesis,”” New England Director Robert
York Chapman, W1QV {right} presents the plagque
to John, while Calvin Phillips, W1MDM, President
of the Mount Tom Amateur Repeater Assaciation
loaks an,




Fred "Boc’ Westervelt, WANO, receives his plaque
for fifty years of League membership from Victor
C. Clark, WAKFC, who has just moved up from
Heoanoke Division Director to First Vice President
of ARRL.

Thus, only 165 of the 373 transmitters baving
assignments of either or both 455.85 and 455,95
MHz imust acquire modifications of license and
frequency control crystals to operate on ai least
oae other channel other thar either 455.85 or
455,95 MHz. At $20 per crystal, the total cost of
replacing zfl 4%5,85 and 455.95% MHz transmitfer
crystals would he onlvy $b,180. A lesser number of
receiver crystals would be repiaced. The overall
enst to the broadeast industry of making these two
remote pickup channels available for three chan-
nels in the Emergency Medical Service would be
less than $1 0,000,

79) In every city and area except perhaps Los
Angeles, Chicago und New York City, the number
of  unoccupied channels in the 450-431 aad
4585-44%6 MUz bands is more than adequate to
permit reassignment without any difficulty what-
soever, With respect to the Los Anpeles area, all 14
transmitters oow assigned tn anly $55.85 or
455948 MHz are licensed to Westinghouse Broad-
casting Company. UCommission records dJisclose
that Westinghouse is the licensee of three addition-
Al mobile and one additional hase statinn operating
on other channels in the 450-451 MHz band in Los
Angeles, With respect to {’hicago, onky two mobile
and one base transmitter owned by the American
HBroazdeasting Company 1o not have at least one
other assignment. {ommission records show that
AHC is licensed to operate I& mobile transmitters
on 450,750 MHz and is the principal occupant of
that chaninel. With respect to New York Clity, every
transmitter is licensed to operate on at least one
other channel as well as on either 453,85 or 455,95
MHz. Five of the tramsmitters have at least two
other channels, 12 have at least three uther
channels, and 14 have at least four other channelx,
No scarcity of repiacement channels exists in any
of these three cities.

203 The need for twenty 104t kHz channels in
the 450470 MHz band for cemote pitckup broad-
cast service to meet either present or future needs
is highly yuestionable. Should 20 vhanpels he
tequired, some could be reduced to either 75 or 50
kHz. lhere appears no valid reason why the
broadeast service cunnot make 2 more efficient use
of at least one of s two 450 MHz bands.
particularly since future expansion of the remote
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pickup service requiring 100 kHz channels is not
ynticipated as the standard fm and vhi television
broadcast bands are virtually saturated. With ex-
pansion of the number of broadcast stations aimost
halted, there will be little Jemand for additional
remote pickup stations. Even a sizeable demand
zan he accommndated on the many channels which
would remain available,

21y The League’s counterproposal, then, is that
the 00 kHz Ilying hetween 455 800 and 456,000
MHz be reallocated to the Emergency Medical
Radio Hervice in lien of the proposed reallocation
hatwesn 449 800 and 450.000 MHz. Not only will
a more efficient use of the spectrum he achieved,
including provision for the certain expansion of
amateur nhf activity, but also the necessity of
imposition of restrictions upon the Emergency
Medical Service becanse of Government radio-
lercation interference will be removed.

Conclusions

22) Three frequencies propased for the Emer-
gente ¥ Medical Service, 449 850, 449900, and
449 950, are not satisfactory for a nationwide,
dedicated, non-interference paging service because
of interference to and from Government radio-
location operations in the hand. Reallocation of
those frequencies will seriously disrupt present
aimateur radio operations and will inhibit future
grawth of amateur radio emergency communi-
cation  capability. the {inmmission is wrged itn
reallocate 00 kHz of the 455-456 MHz remote
pickup broadeast band and  assign 455,850,
355,900, and 455950 MH7 {o the naw Emergency
IMedical Radio Service.

Respectfully submitted,

THE AMERICAN RADIO RELAY LEAGUE,

By Robert M. Booth, Jr.

fiz (Feneral Counsel
January 31, 1974

'The Notice of Inquiry and Proposed Rule
Making eontains no reference to the proposed
frequenctes, The only reference to frequencies is in
an attachment which wasn’t printed in the Federal
Register, A gquestion is mased concerning com-
pliance with Section BB3(bX 3} of the Admini-
sirative Procedure Act.

*The tollowing consensus of the medical pro-
fession is quoted from the IRAC report attached to
the Notice of lnquiry and Proposed Rule Making:

20% of the annual aceidental deaths could be
prevented with prompt and proper care at the
ancident scene and with efficient transport to a
suitable medical facility.

205% of the annual cardiovascular deaths
eould be prevented throngh public education and
the provision af prompt and adequate treatment,

15% of the 56,000 highway deaths eould be
prevented as demonstrated in Tllinois by a
statewide syvstem of rvegional hospital {rauma
ceniters supported by a communication network
and an ambulance system of highly trmined
attendants. The major improvement wcan be
expected in raral areas where 85-70% of highway
deaths occur. In 1971, it was reported hy the
Division of Emergency Health Services of USPHS

[[Inited States Public Health Service], DHEW
‘Department of Health, Fdueation and Welfare] ,
that while 50% of the ambulances in the country
had two-way radio communications with « dis-
paiching center, less than 10% maintained such
communications with hospitals or their emer-
gency department, (Footnotes omitied)

" Although the TRAC report refers to 25 kilz
channeling, the separations proposed are for 50
kHz channeling. Adherence to 25 kHz channeling
will reduce by half, to 100 LkHez, the subband
required,
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“Ppart 74, Subpart 1), provides, in pertinent
part, as follows:

(a) ‘“*Remote pickup broadcast mobile sta-
tions are “‘used for {ransmission of program
material from the scene of evenis which gccur
outside a studio and for the transmission i cues
and orders and other related communications
necessary to the accomplishment of such broad-
casts . . . A remote pickup mohile siation ma
communicate with the broadeast station wit
which it is operating, with the base station or
stations with which 1t is associated, and with
other remote pickup broadcast mobile stations.”
(Bection T4.431(2)).

(b) “Remote pickup broadcasi base stations
may be used for the transmission of cues, orders
and instructions to remote pickup broadeast
mobile stations for the purpose of dispatchin
them to the scenes of events to be broadcast, an
directing their operations on the secene,” (Section
‘T&.-‘L?.igb 3. . :

(c) “Remote pickup broadcast base and
mobiie stations may -be used for operational
communications on condition that such use does
not interfere with the iransmission of program
material or preparations for the transmission of
program imaterial by other remnte pickup sta-
tions,” (Section T4.421(c)).

¢d) There is no limit upon the number of
remote pickup transmitiers licensed to one
broadeast station licensee, but a separate license
is required for each transmitier. Freauencies
hetween 1606 and 1646 kHgz, 25,87 and 26.47
MH7, 152.87 and 170,15 MHz, and 450,05 and
166,00 MHz are allocated in bands and groups.
More than one frequency in any tne group will
be assigned to a single transmitter if requested by
the application. Freguencies are not assigned on
an exclusive basis, Licensees must coordinate
their operations to prevent interference to other
remote mckug stations of other licensees,
(Section T4.402).

® Frequeney assignments, many of which are

to but one transmitter,
Special assignments
specified in the rules,

" Represents only 41 transmitiers as 31 trans-
mitters are assigned to both 455.85 and 455.95
MHz.

¥Represents oniy ¢ iransmitters as 5 trans-
mitters are assigned to both 455,85 and 455.95
MHz.

on Irequencies not

ARRL FAVORS KL7 EMERGENCY FREQ.

FCC proposed, in Docket 19909, to establish
43838 kHz 125 a common emergency frequency in
Alaska, for intercommunication of stations in the
amateur service und various of the fixed and
mobile services {see page 67, March OST).

The League has filed comments supporting the
proposal. Extracts appeai below:

..M The (Commission’s notice poses a number of
yuestions, Each will be answered, but not neces-
sarily in the arder of presentation in the notice.

3) Frequencies: Propagation c¢haracteristics in
Alaska are s0 unique that the League cannot
suggest an optimum frequency or frequencies. A
frequency closer to the upper edge of the
3,500-4,000 kHz amtateur band is desirable, how-
ever, to permit more participation by individual
amateurs, a large percentage of whom now operate
ssb (voice) near the upper edge of that band. It is
significant that the lasgest number of potential
participating stations ure amateur. Some, but by no
means all, of the smateurs will encounter difficulty
in modifying their transmitters, receivers, trans-
ceivers and antennas for aperation at 4,383.8 kHz.
Stations in other services should encounter less
difficulty of operating at 4 lower frequency be-
cause of the design characteristics of the equip-
ment.
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4y Parsicipating Services: The league concurs
with the views expressed in the notice fhat the
Amateur Radio Service should be permitted to
pariicipate and that the Citizens Redio Service
must he excluded, both because equipment not
suited to that service would be required znad
vhecyuse of the puast history of tule vialations in
the Citizens Radio Service, their inclusion could
jeopardize the suwccess of the emergency network.™
{Notice, para. 9). The proposal to limit partici-
pation by those services now using hf ssb eguip-
ment is reasonable.

5) Frequency Control: Crystal control or high-
Iy stable accurately calibrated variable frequency
pseillatars (VFQ) should be permitted.

&) Participating Stations: Two views have been
expressed hy League members to the lLeague’s
Emergency Communication Advisory Committee.
One is that ail licensees of the participating services
automatically be permitted to participate in the
network. The other is that the licenses of partici-
pating stations must bear a special endorsement,
Insofar as radio amateurs are concerned, a special
endorsement should not be required and any
amateur holding a gade of license permitting
radiotelephone operation in the 3,5¢0-4,000 kHz
amateur band should be permitted to participate.

1) Statton Power: Stations other than amateur
should be permitted to vperate with maximum
pawer authorized in their licenses. Amateur sta-
tions should be permitted to utilize the maximum
power permitted in the 3,500-4,000 kHz amateur
band, i.e., 2 kW PEP input. There most certainly
will be situations where there never can be too
much power,

§) Permisgsible Communications: FExperience
has demonstrated that an emergeney often is
difficult to define. A broad and flexibleinter-
prefation as to what constitutes an emergency
should be left largely to the discretion of the
individuai station.

%) Control; Firm conirol by one o
designated stations must be maintained,

mote
and

wreasonably rigid and uniform operating procedures

and practices must be emploved. Control should be
vested in and exercised by an zppropriate oftice or
agency of the State of Alaska. An operations
manual should be prepared and followed.

10) Practices and Drills: No emergency system
can be effective without pericdic practice and drill
sesstons. Bxperience with equipment operation and
propagation capabilities and limitations is essential.
Therefore, moderate and routine use of the chan-
nel shotld be permitted for such purposes. How-
ever, casual transmissions must be avoided.

11y Monitering: Monitoring at a number of
different points throughout Alaska is considered
ewsential if the oceasional all-important weak sig-
pals arve to be heard and understood. Uninterrupted
monitoring can be handled by stations in other
services such as public safety. Monitoring by
stattons authorized to participate, other than by
specific designated stations, should not be re-
quired,

12) Should such ap emergency network be
established, the League will make available the
expertise of its Communication Department, Sect-
jon Emergency Coordinators, and Emergency Com-
munications Advisory Committee and varinus
operating and fraining aids . . .

{Continued on page 153)
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Who Were You?

FTEN, when we are asked if we know a certain

worman, our first question is “Who was she?”
for names cap be very deceptive. We change our
names easily, and znswer o new ones with little
troubles trom nicknames, to the big change when
we are married. In amatevr radio we are allona
first-name basis from the opening transmission, and
are RBefty, Madge, Anne, ur June. If we add
anything to it when we are discussing contacts with
each other we just add the call which is a far more
familiar Jesignafion. Sometimes when we ure
working we hear a voilce with a call that we have
never logged because a move to another call area,
ur country doesn’t stop a YL from operating.

Leadmg the list of women whose calls have
changed iy Darleen, HC2YL, with her thundering
list of 22 cails from around the world. WAHWR,
Hilda has held DUL3AAB, K2IWO, WYHWI, and
KAZHA. Two other YLs have held multiple calls:
W1YL, Ellen (WIYYM, W6YYM, WKH6QI,
W2RRBUY, und Lousa, WIRZI (WESCH, W700H,
W200H, W10O0H).

There are many others — our Navy MARS calls
disguise us completely, while the Air Foree, and
Army MARS calls change the prefixes.

For the yals who must change, it is off with the
uld, and on with the new as quickly as possible for
it is the YL behind the call that counts.

New WAS-Y L Custodian

YLRL announces the appointment of 3 new
custodian of the club sponsored WAS-YL cer-
tificate. WA IGBY, Agnes Helinski, RD No. 4, West
MeClain/Timms Lane, Belle Vernon, PA 15012,
will he the new custodian. It is requested that all
requests for this certificate be addressed to her,

The new appointee replaces Chris Haycock,
WE2YBA, who is the 1974 YLRL Vice President.

+YL, Editor, ST, Please seud all news notes to

WIWRE's hame address: 305 N. Llanwellyn Ave.,
Glenolden, PA 19G36.

Hosie Lamb, WA3ZNGS, holds an Advenced Class
amateur license, and is at present working towards

Extra Class. Rosie is an avid DXer,

pitato)

(WIBWZ

1975 CLARA Convention

CLARA, (fanada’s nationwide YL organization,
plans a Canadian Y1 Convention as a part of the
International Meetmz of Amateur Radio (lubs in
Calgary, August 1, 2, 3, 1975, in connection with
the Centennial Year.

Nonez Booth, VE6Y L, has been selected to act
ax CLARA Convention Chairman. The Y1 program
will include a CLARA meeting, program for alt
licensed women smateur radia operators, and a full
two duys program for the ladies who attend.

CLARA Net Certificate Changes

Hecause of the ditficulty of differences in
frequencies for Canadian operators, sules for the
CLARA vertificate have heen modified to ac-
commoadate amateur operators in this eountry, The
new requirements, now in «ffect, state: *No
change of rules for CLARA members. Other Y1s,
and OMs in Canada work 10 ¥Ls in $ call areas
with no more than 4 VE3 contacts. USA and DX

Amy Surace, 18YLS, and OM Bruno, 183UD. Amy
is sponsored by the North County Yi.RC as a
wL.RL member under that club's “Adoptes” Pro-
gram.

QST for



MINOW net members who attended the annual picnic were, (I-r} front row: WA78DD, Joan; K7MFS,
Gladys; W7SLX, Ethel; W7SPA, "Tiz;" KITWQ, Jessie; WNTUFS, Mona. Second row: K7RAM, Bobbie;
WAZIRD, Willie; WINOB, Gwen; K7RBE, Velda; WA7TPU, Bernice; K7PVG, Frieda; W7LOQ, “Tiny."
Back row: K7UBC, Verda; WATFRM, June; WBBRFE, Lucie; W7FDE, Alma; WA7RBR, Margaret:

WATRVA. Ruth.

stattans work 5 Y1s in 3 call areas with no more
than 2 VE3 contacts.

The CLARA Net schedules a *free dav” each
month in aorder to facilitate those persons who are
anxious for contacts with members to acquire the
certificate. The Net Control Siation will announce
when this net session is scheduled.

1974 WRONE Officers

WRONF, the YL ¢luh of women amatenur radio
operators in New FEngland, have elected the
inllowing women as the club’s officers for the yew
1974, TPresident, Peggy Harnois, KISGF: Vice
president, Alice La  Vigne, KITOP, SHecretary-
Treasurer, Carolyn Thompson, K1BJ Z: Hospitality,
Cecile Malo, W1VBT, and Rita Hale, WIUZR.

Peggy, KI18GFE, is a former editor of Y&
Harmonies, the afficial ¥ LR L publication.
WRONE sponsors two  nets, the “*Yankee

Lassies,” meeting Wednesdays on 3.910 MHz, at
1330 GMT, andd the “New Englandears,” a vhi net,
also on Wednesdays, on 56.65 MHz, at 1900 GMT.
The club, an on-the-air organization due tn the
large geographical coverage, sponsars the WRONE
certificate,

1974 Colorado YL Officers

The 1974 officers of the Unlarado Y. Club are
President, Joan Ehlis, WBQALK; Vice President,
Helen Cox, K@WZS; SHecretary, Ollie Shriner,
WAPWAL; Treasurer, Elaine High, WeHEM: His-
tortan, Linda Vidmar, WAQMNM.

The Colorado YLs, a YLRL affiliated club,
sponsor two certificates: the “Silver DoWar,”” and
the "CUolorado Caunties.” (‘tub membership s
open to any licensed YL living in Colorado,

YLRL DXCC-YI. Certificate

A dixth eertificate sponsered by YIL.RL has
been approved by the club’s Board of D¥rectors.

Mary Garlow, KEQPG. 1974 Secretary-T reasurer of
the North County ¥ LRC in southern California.
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This certificate will be issued uvpon proof of
contact with YLs in 00 different countries, and
has been under consideration by the club for the
past vear.

PXCC-Y L will be available later this year after
the rules have been formalized, and a custodian has
heen uppointed by the YLRL President, WASEBS.

At present there are only two cerfificates
dvailuble for those who work DX ¥Ls, The YLRL
sponsored DX-Yi. Award that is imited to women
smateur radio operators only, for contact with 25
DX women; and the newly announced Y LOC-DX
sponsored by CLARA.

Meet the Club — North County YLRC

The North County YLRC was no product of
the energy crisis, for although the Jdistancs from
the San Ddego and Qrange County areas to
YLRC-[.A meetings in the Los Angeles area is
graat, most of the members helong to both ¢lubs
and attend both meetings, Rather, it was organized
as an nutgrowth of a desire {o continue friendships
with women in that area, and, as has always been
the purpose of «ll YL clubs, the encouragement,
and furtherance of women who are interested in
becoming amateur radio operators.

Orgapnized by six Yls in (971, this ciub has
been very active in the YL picture in California,
The members were respunsible for the decorations
commemorating the 33rd Anniversary of YLRL at
that club’s Sixth Quadrennial Convention at Long

(Continued on page 1.3)
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Sub-Bands For Phone and CW?

Some amount of interference is inevitable in
amatenr on-the-air activity; the more popular the
activity, the hegvier the interference is going to he,
In general, amateurs accept this as a fact of life.
Oscar 6 has enjoyed tremendous popularity, so it
1sn’t  surprising that mast operators have en-
cauniered interference at one time or another,

Ome  feature of the interference in Oscar 6
work, though, is new to most amateurs, Virtuaily
all pperation I8 on either ¢w or ssb; in this respect
the anly difference hetween safellite wewk and
normal high-frequency operation is that the level
of cw activity is somewhat higher on the satellite,
Howrever, within the Oscar 6 passband no attempt
has been made to segregaie the phone stations
from the uww stations, 45 has been done by a
¢ombination  of ceguiation and geantleman’s
dgreement on hf. Stations lisiening for ¢w are
usually wvsing narrow receiver selectivity, which

Space Science

L Tt L]
URW SLLRUALUM Y2V 0K W WCTTVE
COMENI LA BRrsEE BINE Wonritee SO

Joe C. Patterson, WBVY (center), receives from
WBEYB 1), West Gulf Director, Amsat trophy for
having worked all 50 states through Oscar 6. At
right is Assistant Director WSBGE, editor of the
San Antonio radio club bulletin,

means they may inierfere with nearby phone
stations without realizing it. Similarly, an operator
with his ears attuned to phone may not even be
aware of weak c¢w signals within his receiver
passband,

Several Oscar enthusiasts, netably WIFTX,
have suggested that this situation could be al-
leviated with (scar 7 hy a gentleman’s agreement
seting aside haif of the passband for phone and
halt for e¢w, similar to present hf practice. Others,
pointing ot the value of making crossmode
eontacts possible and the difficulty of changing
frequency on same simple crystal-conirolled ew
rigs used for uplink service, feel that this cure
would be worse than the disease. What do von
think? Amsat is interested in receiving comments
from informed parties; we may be able fo print a
cross-section of comments in a tuture column,

Evervone seems$ to agree that it would be most
desirable to spread the activily over a larger
portion of the usable satellite passhand. Presently,
activity 18 very heavy near the center and rather
light toward the edges. Suggestions as to how this
tight be aceomplished would he most welcome.

Amsat Membership

Over 1,000 radio amateurs, 60 amateur radio
societies, and others interested in amateur space
communication aré members of the Radio Ama-
teur Satellite Corporation (Amsat). Since its crea-
tion in 1969 Amsat has been responsible for two
highly successful sateflite projects: Oscar 5, which
carried 29 and 144 MHz beacons info orbit in early
1970, and fscar 6, still in operation after 17
months in orbit. Amsat is curcently involved in a
third, evem more ambitions program: (lscar ‘7,
scheduled for mid-1974 completion and with aa
wapegted lifetime of three vears,

r
STATES WORKED VIA OSCAR &
W3TMZ* 50 WRNGQ * 50
KATE* 50 VEZBYG 49
Wwaalt+ 50 K2ZKNV 49
WoHVY & L WINU 49
DleRD/Wo* H0 K2ZRO 47
WEDIX* 50 WeDMN a7
NILER* %0 WIFTX 45
KRGUGH %0 w3iBwt 43
WBEJ * 50 KaaBw 41
WoTGEY 50 Wrzc 40

* Has qualitied for special
Amsat Satellite-WAS

A curriculum supplement to aid teachers in the use
of Oscar 6 in classroom instruction has been
developed for ARRL by the Talcott Mountain
Seience Center. Any educator miay obtain a copy
from ARRL. headquarters.
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Recent Satellite DX
Achievement Award Winners

FINB JALIANG W3TUW K2QBW F6BEG
WBEBGY DK3RS DCIXC W3IKMV K9IUL
VEG6NS LATAE ON5SGF HBYQP DE3UA
WA2HGS DLEDF G3WPO BA4AO FIFG
WIMX WASTIB W2LX WGROAL/KM6
LZ2FA W6RGG G2BVN JAIMIN W1GBO

Certificates have been issued to 202
stations in 32 countries and 5 continents.

Amsat’s operating funds are derived entirely
from donations, membership dues, and grants from
the ARRL, ARKL Foundation, and similar or-
ganizations. Individuals and ctubs may lend their
support by joining Amsat, Annual dues of $5 for

—

individuals and $10 for ¢lubs will bring a guarferly
newstetter devoted entirely to amateur satellites.
Write: Membership Section, Amsat, P.0. Box 27,
Washington, DC 20044,

First North America - Africa QS0

On Jammary 12, WINU and CN3BO completed
what is believed to be the first Oscar 6 contact
between North America and Africa. CN&8B(, who
signs KTVAT when in the U.5., is running about 10
watts of cw to a 5-ef Yagi with a downlink
frequency of about 29.510 MHz. Gary seports that
his signal is fairly rough, about T6, due {o the
surplus signal gemerator he is using to drive the
much-modified Motorola fm transmitter.

The WINW QS0 was followed the next day hy
one with KIHTV. Thirty Qscar 6 contacts were in
the CN8BO log after the first two weeks of
operation, the remainder in Europe. Many thanks
are due Gary for giving North Americans their first
chance for an African QSO by satellite. ~KIZND

(A

50 Years Ago J

this month
=

a\plﬂ, 1924

. Plenty of solid techwical material in this
issue. Increasing phone activity is promoting in-
terest in non-tegenerative amplification: M. B.
Sleeper descrihes a simple 1.f, circuit with fixed
coupling pre-adjusted to prevent oscillation: W. W.
Harper goes a bit further to ask, “Should Regen-
eration Be Eliminated?”

. Loos# coupling to the antenna lessens inter-
ference to other amateurs, says YZG. And Tech-
nical Editor Kruse Keeps us on channel with
wavemeter calibration info; but use only WWV, he
says, since “ordinary radio gtations are not par-
ticularly careful ubout heing on their correct
waves.”

. SKM unravels the workings of mercury arc
rectifiers, including some 3-phase circuits; 3YOQ
clarifies basic transmitter circuit terminology; more
info on fower construction and antenna insulators
round out the issue,

. A February blizzard paralyzed the middle
west, but dozens of amateurs siepped into the
hreach fur emergency conmunications,
despatching  trains, handling news stories, and
coordinating Red Crosy reliel work, Editor Warner
nevertheless says thete were glitches, and self-
appraisal will show how we can do heiter next
time. '

. . The story of the Royal Crder of the Wouff
Hong is related by Supreme Secretary Frank
Fallain, on behalf of the Flint {(Michigan) crew
which wvriginated and perfected it as the “secret
fraternity within the fraternity.”

. . The 1923 Hoover Cup goes to Don Wallace,
9ZT (ves, the same W6AM). Station descriptions
include 9EKY, now WIAAC/WB4LZD,

April, 1949

. . With portions of 160 coming back to ama-

teur use, this month’s lead story describes a basic
200-watt rig for cw operation on the hand; author
WIFTX, incidentally, ig today an Oscar enthusiast.
More for higher frequencies, Technical Editor
Grammer summarizes the extensive knowledge
gleaned from several years’ experimentation on
television inferference probiems; it is possible to
reduce harmonics to the point where they will not
cause objectionable interference to TV recep-
tion . . .7 Proper by-passing, shielding, filtering of
leads and antenna, coax to the anteona coupler —
are #ll fundamentals in the modern approach.
. . . Low-frequency antennas get duval treatment
— grounded folded dipoles are described by WSTH,
and W7BHE shows us a 75-meter vertical. That
ingenious April author Larsen E. Rapp takes a
giant step, advising us to redwee wire antenna
length by removing the center rather than cutting
oftf the ends, thus pgetting much hetter current
distribution and better radiation!

Biizrard, tornadoes, floods and ice storms
east of the Rockies in late 1948 once again called
for emergency communications by amateur radio.
Outstanding performance is recorded by ARRL
National Emergency Coordinator W1tlIN, along
with kudos from FOC, signed by W3IAP (now
E4AaP).

. ARC-3 aircraft trapsmitters are hig in the
surplus market, especiably suitable for 3.5- and
T-Me. conversion; WaSAl shows us one more step,
mnodificatinn for {4-Meg. work. And *way down
the spectrum, WIPYQ provides hints on better
2-meter aperation of surplus SCR-522s,

. . WWVH is now operating from Hawaii with
stanrdard frequency and time signals, — WIRW

I'he League Headquarters building is open to
visitors Monday through Friday, 7:30-5 P.M. on a
“‘drop-in®’ bhasis {except April 12, May 27, July 4,
Sept. 2, Nov. 28 and Dec. 25), and at other times
by appointment. The headquarters is on Main
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Street (Conn. Route 176 and 176-A) about a mile
north of the center of town, and ubout 3 miles
west of Conn, 15-U.8. 5, the Wilbur Cross High-
way. (For W1AW visiting howurs, see the schedule in
“Operating News.”")
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CONICTED BY RILL SMITIL* WSTVE

2.3 GHz Tropo DX

ITH THE increasing explaration of our micro-

wave bands upndoubtedly we will see the frapo
1% an these frequencies capanded. Such was the
vase Fubruary 16, 1974 when W6FZJ), San Jose,
worked WAGHXW, Tormance, over a 330-mile path
on 2304 MHz, Most previous DX attempts at 2.3
GHz  and  higher have been  from  portable
mountain-top Iocations, bat this record was ox-
tablished hetween regular homesstation locations
aver a2 mostly-mountainous path.! WeFZJ was
lncated (he has since maoved to Boston) m the
center of the Santa Clara Valley, about seven miles
from a wountain range, sind WAGHXW js focated
on the side ot the rolling hills urea of Southern
California about 430 feet above sea level over-
[noking [os Angeles,

Most of the equipment used at both stations
was homebuilt. You don’t buy under-the-dash
black hoxes for these frequencies! WoFZEs
receiving equipmeat was all homebuilt and solid
state, using two Fairchild FMT4005 transistors
(3.5 dB noise figure) driving » balanced mixer.
WABHXW's receiving chain is very simitar, but with
a sumewhat lower noise figure. The fronswmitter at
WoFZ] consisted of an ull-homebuilt up-converter
from 50 MHz feeding a tnodified Hugging surplus
travelling-wave tube, delivering § watts output. ‘The
dnfenna wias an Andrews 6-foot dish with cavity-
backed dipole fewl and 1 dB of tecdling fuss. The
center of the dish was only 13 feet above ground
level, The antenna at WA6HXW is similar, but the
transmitting chain begins with an all solid-state
horacbuilt varactor up-vonverter from 30 MHz,
feading # klystron amplifier running one kilowatt.

Like all records, this one did not come easiy.
Working toward it began some 18 months ago.
Woel£Y first heard Harley this past summer, buf
was unable to fransmit. Considerable experience on
the very mountainous path had been gathered trom
three years of $32-MHz tropo schedules. Since
there was such @ lurge difference in transmitiing
power befween the two stations, 4 strong fropo
peak was obviously necessary. WAGHXW pexked
more than 15 dB whove the noise in a S0B-Hz
bandwidth, while WEFZ] was peaking 4 to 6 0B
aut of the woise at WABHXW. No aircraft en-
hancement ot Doppler was evident during the cw
vontact. although such effects have heen observed
during  ofher schedules. Both stations then

¥dend reports and correspondence fo RBill
wmith, WHTYVB, ARRL, 225 Main 8Bt., Newington,
oT (!6111

TIEDIETOR’S NMOTE: For some years all re-
engnized overland records up through 10,100 Mz
have bheen made over bevond kne-ni- smht dis-
tances. |
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switched to ssb where WAGHXW was cleurly
readable, but Joe's signal faded into the noise.

Several ofher aspecis of the contact are in-
teresting, in addition fo ifs having been between
home fixed-stations. Al equipment, cxcept the
power oludput stages, was solid-state, bomebuilt by
the uperators involved. Fytreme frequency
stubility was needed and achueved by transistorized
oailiators and 4-MHz calibrators, securate to plus
or minus 100 Hz ot 2304 MHz! There wus no
flaison of apy kind during the schedules and
eventual contact, 'The contact was snade on « single
tropo peak with |3-second transmisstons of the
meteor-suatter type, except that the narmai R8T
signal wxchapge wuas nade, and schedules were
carefully planned to voincide with cahanced tropo
conditions.

In siwmmary, Wo6EFZI notes that tropo is indeed
possible at 2304 MHz  with peaks vecurring about
iU minutes apart at sunrise and 20 minutes apart at
sunset with shotrt, weaker peaks at sunrise and
stronger, longer peaks at sunset. Aicratt seatter
scems far shorfer in dumtion at 2304 than at 432,
hut this is prohahly due to decreased heamwidths
in the microwave anfennas. One fransmission ex-
hibited & |-kHz Doppier vhift, but duration was
only some 10 seeonds. A comparison with 432
would suggest that I voise rvigure. teansmutter
uitput power and antenna aperitre (not to be
contused with gwlny were imilar at 2304 MMz, that
cqual or posubly better success eonld be wbtained
at the higher frequency.
wvs Harley wnd he unly scratched the
surface of the possibilities at 2304, bat that he
hopes this contact will vause others to turther
explore 1.3 GHz and higher amateur frequencies.

We thank Joc tor his interesting report and note
that his varrent temporary address, while he and
his family search for a1 new Bosion-area home. s
log Reisert, Jr., 24 Norfalk Lane, Glen Cove, NY
11542, We're supe the east coust gane welcomes
Joe to their clan, and that he will be missed on the
wpposite coust,

Jover

Transpacific Tropo in Winter !

It may be nere coineidence, but there was
above-sverage  transpacific  propagation on  the
131,95 MHz channel usel for air-to-ground com-
munication on the SFO-HNL route, Feb, TR As
reported in these pages in November, (973, OST,
WEBWI, » Western Airlines pilot on this rolute, was
atle to supply us detailed weather information for
the end-of-Tuly record-breaking +ht propagation
period. Now Carl tefls us that the AIRINC channel
was hot on Feh. 18, with weather phenomena nat
uanlike those that prevailed on iuly 24, See page
i02 of the November 87 stary.

QST for



Carl was ablfe to communicate well with SFQ
out to more than (250 nautical miles on the
western flight, and heard SFQ solid for another
300 nauticel miles thereafter. He also worked HNL
on the whf channel from much further east of
Honoltely than is normal. W@BWT alerted KHoBZF
and  KHeGOQW, but they were unable fo find
untything unusual at ground level on either 432 or
46 MHz. Carl also stresses that SFO and HNL
were nol able to communicate direct, us they had
done un July 28, but conditions at 39,000 feet
were exceptional, for the winter season. Moral:
don’t relax the DX watch in other months, merety
because all transpacific vhf DX has been worked in
the summer, thus farl — WIHDG

West Coast Moonboungce Tests

stanford University has goanted use ot their
150-foot dish antenna to Bruce Clark, K6JY (G, and
Victor Frank, WHoKAP, for Farsday rotation
studies, scheduled {0 take place in April or May on
144 MH=,

KoJ YO says the hig dish has a 33-dB gain over
isotropic ot 144 MHz and that he and WBeK AP
bave ohtained the use of an 8877 amplifier for the
two-wiay  fests. Ulark says  that  stafton  re-
quirements to work the Stunford dish via the moon
will he an efficient Rdowatt ioput, feeding an
18-dB pain anteana referenced over a dipole. A
typical antenna would be an 80-clement collinear
or & Yagi array developing similar gain.

Full details regarding the operating schedule
were not available at this writieg, but should now
be ohtuinable from KolYO, 566 Cuesty Drive, Los
Altos, California 94027, Bruce savs uctiviation of
the 150-foot Jdish will likely permit “whaolesale™
Culitornia  moonbounce contacts and take the
mounting pressure for such contacts off WabrO,
who has heen the sole provider in the past two
vears, Hesults of the tests will be prepared for
Stanford University which is interested in Faraday
ratation information.

West Coast VHF Conference

The annual West Coast VHEF Cuanference for
1974 will he held May 4 and 5 at the Ramada lon,
Santa  Ulara, Califormia, ‘The conferenge site s
ahout one mile from the Sun Jose airport and rono
reservations should be made directly with the
Ramada lon.

The Chairman of this year’s conference is
W6VEY, who is being assisted by K6lY0O, The
registration fee s $2.50 and al! correspondence
regarding the conference should be directed to
Bruce Clark, Kol YOQ; see address above,

Bruce advises that this vear's confergnce, spon-
soreid by the informal “WeG) Society” of Bay
Area vhiers will feature such program material as
Wak0, of Fimac, discussing  band-by-band vht
power amptifier design: WeGFS, a Q87T author,
diseussing solid-state power amplitfier design, and a
program by the San Bernadino Microwave Society
it microwave techniques and 2300-MHz =olid state
Jesign.

Brirce says further that the conference will also
include the usual, and popuiar, noise figure contest

Column editor WSTVB in his Okiahoma City
shack. f[ncluded in the racks is equipment for
television DXing, vhf and uht tropo DX maoni-
toring, 400-MHz satellite propagation, 146-MHz tm
and 432, including a 100-watt amplifier.
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hosted by WAGLEXV and an antenna measuring
range will be set up for gain measvrements and
frequency response sweeping of antennas. This is
ant excellent oppeortunity to test anfenna designs
and to Jetermine the actual resonant frequency of
yvour favarite system.

toference rooms will be oper dround-the-
clock for infurmal bull-sessions that are probahly
the most popular activity of any vhf conference,
This writer persanally recommenids this conference
and 1 look forward to renewing cld friendships and
meeting some of yon for the first time, See you in
Santa Clara May 4 and §!

A Personal Note

With this edition of the column, your writer
hegins his eighth year of sitting behind a typewriter
to  prepare this monthly missive of what's
happening 1n the world above 50 MHz. Seven vears
of writing this <olumn has heen & rewarding
experience and no one cowld place a value an the
friendships degived. 1 thank each of you for the
suppart rendered and although due to persenal and
husiness reasons over the past 15 months [ have
not been as uctive on-air as during the past nearly
2 vears, Fam now apain active aad look forward
to meeting you on the air, o in person andd the
virtous vhf gatherings around the country.

VS and Operating News

50 MHz will be nearing another summers £
senson in a few short weeks after u disappointing
winter £ peak and a period of infrequent £ during
1974 through the time this was written. But the
MNew Yeur's Day opening was still bringing mail,
surh as that from WA LDEL, Mass., who reports the
opening  tasted about 12 hours, and WAITFSRE,
N.H., who reports similar duration. WA I FSE says
aiso the january $-6 contest weekend produced &
to 48, 95 und both Dakotas. & January 31 ice storm
lowered his antennas so Dale is off the wir until
warmer weather. WAFIFE, Mass.,, worked the
January 1 session to 4s amd 88, That nattonwide tlu
bug faid low K3KEL. Pa., but Dave tound January
2 and 28 openings to WFloriday, Wisconsin and
Minnesota, KIMSG, Virginia, says the January |
opening should go down in history for daration
i intensity. Paul worked stations throughout the
1J.5., including Cualifornia, as Jid his neighbors
WADNK  and WA4SWHR., Also  in Virginia,
WBILALMA reports & Yanuary 1, 5, 6, and 20,

mostly 43 88 and s, WAAGPM, WALFOX and Rill
are beginning a mid-Atlantic states SO-MHz news
details  are

letter  and availabte from  either.




WA4GPM reports X from Virginia on December
31, January 1, 2, 5, and 0. WpOYI1., North
Dakota, was a popular catch during the contest
weekend. In Georgia, WB4WXE had guod success
during the January 1-2 affair running 50 watts of
a-m. Contacts incleded Wyoming, New Mexico and
South Dakota, plus many 8s and 9s.

brom Texas, RSZMS, San Antonio, reports
openings Janwvary 7, 8, 14, 23, 25, 26,27,29, and
30, which inciuded most areas of the 1.5, except
the Northeast, San Antonio fes to be one of the
best locations in the country from which to work
F. WASLYX reports openings on January 18, 19,
23, and 30, since his previous report, Pat worked
S0-MHz £ on & January davs and on February 2.
Pat says also that the (Jnadrantid meteor shower
Fanuary 3 produced excellent activity hetween
1704 and 2100 GMT. trom £ Paso, WASZLJ
reports openings January |, 2, 3. and § to 2s, 3s,
45, 55, 75, 8s, 95, and s,

In talifornia, WeDPD, Fresnu, worked to the
East Coast January 1 and Colorado on the 3rd.
Lsing the i made, WASGEVC, China, had contacts
January 1 into Virginia, Kentucky, and Kansas,
and has now confirmed 18 states on 51.525.

K7ICW, Las Vegas, has been spending time on
the low-frequency bands and needs only Rhode
Island for WAS on 160 meters, but caught 50-MHz
& on January 1, 2, 8, 14, 17, and 23, including
much multibop on the 2nd. Al reports VEBBL and
VEBQO are both interested in é meters and that
VEBBL has been active. In Oregon, K7ZCB says
the band was open for E for eight consecutive days
beginning December 30, and then on several other
January days. Also from the Fortland area,
WA7TGCS reports openings January 2, 3, 4, 13, and
14, mostly Ss. 6s and gs. WATTDU, Klamath Falls,
reports similar success, KYO XY, Wiscansin, worked
the January | session as did WAGTRO, Kansas, and
WAYQHC, Dufuth, Minn., caught a January 20
opéning to 4s.

144 MHz news continues to be dominated by
moonbounce, The most recently reported new
station using that mode is WA2BIT, Far Rock-
away, New York. Barry received assistance from
WAIZWOM in the engineeting and design of his
EME system and oo Janwary 31, the first night the
system  was operational, strong echos were re-
ceived. Barry says he was so surprised he spent
several hours listening to them. The following
evening Herb, WA2WOM, helped set a schedule
with W6FQ, but Barry later found preamp trouble,
which precluded 4 contact., On February 2nd
another schedule was run and this time it was
Wabk(Q's turn to have trouble, a broken pin in his
elevation system. Elbow-deep in grease, WarPQ
solved the problem and o few minutes iater the
contact was made. WA2BIT runs an $877 amplifier
and  Rilelement collinear array mounted near
ground level on an “Armstrong”™ az-el mount.
Barry says while the array was being constructed
and tuned, he and Herh stood for hours in two feet
of mud and water, and vntil a different mount is
completed, hip waders are in order every ten
minutes to keep the array on the moon. Now there
is dedication!

Bob, WeP0O, reports WATKY Z in Washington
is another new station on EME. WATRKYZ, using
an array of sixteen S-element YVagis designed by
WASUNL, worked WePQ on thewr ficst schedule,
February 9. W6P0 reports further that WATBIU in
Qregon i8 now on active with four L5-element
Yagis, and as soon as amplifier problems are
corrected will add that state to the EME list,
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WATBIU has made good tapes of W6&PO. In
Montana, WTIRG is active and schedules W6PO. It
is reported hy WoePQ that WEKPY worked both
VK3IATN and VE6MC in early February. which
makes fous states on §44 MHz for VK3ATN, and
three for VKSMC,

In Mlinois, WOYYF made his First moonbounce
contact Fehruary 7 by working SM7BAE in
Sweden. WIYYF's antenna i5 a 600-fool long
stacked rhombic. in other EME news, WASUNL,
Arkansas, after working his 42nd state on 144,
WaPO via moonbounce, has moved to Oklahoma
City where he is employed by WSORH and
designing an EME station for both to use.

Fisewhere, K4EJQ, Tennessee seeks schedules
on tropo and WB4MIY, S.C., has stacked
{1-element Yagis and 600 watts available for
meteor and tropo schedules. He says W4USW, at
Chasleston, S.C., has a new kilowatt and is in-
terested in moonbounce. Both stations are also
active on 432, WAYQZE/S, Plano, [exas, caught 2
couple of January trope openings into Kansas. Al,
tou, i85 on 432 with low power and single Yagi.
WBeINN, Santa (rz, is working (scar and
building 220  eguipment. Mike, WATNIY in
Phoenix, says ATV interest there is alive again with
RTUQP and WATRIQ uctive. KHOGRU suys a
certificate 18 available for working Hawaiian
stations from KH6IHP, Hawaiian stations active on
(rscar  include KH6GRU, KH6elIHP, KHé6L),
KH6RTV and WENQQ/KHe. KH6GRU and
KHaHLP are preparing for (iscar 435 work this
summer.

220 and UP news comes first from W3MSN,
Maryland, who reports 223.5 fm simplex opera-
tion. In Wisconsin K90XY sports a 4X150 final
angd  20-element  collinear on 20, WQOEAH,
Davenport, lowa is xctive on 220 ssb and 223 fm
and says K9UYK. MMoline, is also on 220 ssb, Walt
reports that other 223.5 Tm stations include
WAS0KJI, WA9RMS, WBOITE and WOOID. I am
curious just how much 223 fm activity there s in
the country. Anvone DXing similar to the fm DX
interest on 146, and how about 4407 Speaking of
fm simplex DX, Japan does not allow any repeater
operation, but 144 to 146 MHz is filled with fm
simplex and there is some D Xing via that mode.

Moving ta 432, WIALP, Mass.,, and K2ILGJ,
Huffala, work nearly overy night, after making
system improvements. W1ALP has nine states on
1296 and is considering EME on 432 and 1296,
with his 16.-foot dish., K2LGJ, with tongue in-
cheek says, *"The Sanuary contest was just great. [
worked every station 1 heard on 432, six in four
sections, and in the process of running up this
fantastic score bhlew the tower-mounted preamp.
I'm still trying to forget that weekend."

WEGVE, Waco, Tex., worked Missouri during a
January 15 duect on 432, for state number 7, This
was the opening reported last month by WSKHT
and his satire on amateur NXing. WSGVE logged
educational television stations as far as Ohio but
wonders where all the 432 D Xers were.

Before departing the West Coast for HBoston,
Wek7) worked nine states in six call areas an 4.3,
the last being W4NUS in North Carolina via EME,
Tanuary 7. Hix states worked by Jae were on
moonbounce, as was Australia. WAGEXV,
Ridgecrest, reports 3.3-GHz contacts  with
WAODYR over a S-mile path, CChuck says while the
distance isn’t great, at least WASQYR is the first
station available in many vears with siumilar in-

{Continwed on page 43}




CONDUCTED BY ROD NEWKIRK,* WOBRD

How:

0Qld Sol is starting ta pitch shut-out hall with

skip ervatic enough fo frustrate even the most

casual take-it-or-leave-it DXer. How would you like

ta be stuck with responsibility as control station

for 4 farflung DX nefiwork under 1974%s crummy

conditions? "Twould tax a saintly patience but

there are plenty of OMs and YLs who thrive on

such a challenge. We're indebted to Newark News

Radio Club’s Bullefir for a tabulation of recent DX

net activity. Frequencies are kHz, times and days

are Greenwich Mean, and callsigns represent net

control stations ar net managers:

Africa - 14,180 Sundays, 0700, TU2DO.

Afrcanae — 21,335, daily, 1730, Ws 2PPG $GX,
WAHRBIS,

Afro-Caribbean — 7085, weekends, 0345, VPIBH,
SZ4ARL.

Amsat 14,280, 2nd & 4th Sundays,
W3IZM; 21,280, 1900, WIZM,

Arablan KEnights — 14,250, Mondays, 1400, A6XP.

British Commonwealth — 21,3584, weekdays, 1430,
G3LOP: weekends, 1000, G3SUW,.

Caribbean DX - 14,170, 1115,

Danish — 3740, Saturdays, 1030,

BX Information — 3780-3790, daily, 2030, DAs
TLA IWX ZEL 28T, DKSFZ, DLSAA, G3PCG.

Fast Germany X — 3660, Thursdays, 1800,

Furopean — 14,290, Saturdays, 0930,

Furopean Certificate Hunters — 14,320, Saturdays,
1400, SMs SUH gBY 1D,

Ex-G — 14,346, Sundays, 1900, W4RP.

7 - 3740, Baturdays. 0900,

Hungarian — 14,225, Sundays, 1700,

International DX ARA -~ 14,300, Sundays, 1600;
21,360, Sundays, 1630, V101, .

International Short Wave Leqgue - 21,360, 1200,

KL7 — 14,292, daily, 1700, KLTHAC.

MARCO — 14,280, daily, 0200,

Maritime Mobile — 14,100 & 21,100, daily, 1800.

Medical Information — 14,280 & 7260, Mondays,
1204 Wednesdays, 0500, K3YGG,

18000,

Micronesia 14,305, Tuesdays-Thursdays-
Saturdays, 08 30.

Norwegion - 3740, Haturdays, 1430; Tuesdays,
1730,

Okinawa — 28,505, Saturdays, 1106,
Lacific - 14,265, Tuesdays & Fridays, 0600-1000.,
Pandora's Hox DX — 14,227, 0400-0600, KHes
CCL HIF HMD.
*¥cjo ARRL, 225 Main St,, Newington, CT 06111,

K7OVM/mm has & QTH of the Month free of
neighbor ouisances with low horizontal takeoff in
all directions. it's the aircraft carrier America. No,
you can't borrow it for Figld Day. The hamshack
that goes with this portable location is pictured on
a following page. (Photo via Bill Smith, W1-7867)
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QRP — 14,060, Sundays, 1300,

QUAX — 28,650, 1000-1500, G3DME.

Royal Signals ARS — 3720, 7050, 14,075-14,080,
14,280, 21,075-21,080, 21,180, 21,380.

Scandinavian — 7090, first Sundays, 0830,

Seouts — 21,360, Saturdays. 1800,

Southeast Asiec — 7 MHz, Tuesdays & Fridays,
1500, SZ4KL, 9M2100); 14,320, 1215,

/SSR -~ 3620-3630, daily, 2100, UA6LO, UBSWI,
UK3IABO.

USSR DX — 14,250, Saturdays, (00, UTRLL,

FK — 14,120, 4th Saturdays, 2300,

West dfrican — 21,300, daily, 1930; Maondays &
Wednesdays, 1900, WSKGR.,

Western Hemisphere -- 7205, Wednesdays, 0200;
3845-3852, 0330, KP4CL,

World DX 14,250, Fridays, 0400 & 1400,
URSMAYF, UWOWR.

Yugosiavia - 3700, Thursdays, 1830.

ZLIVK/Qceania -~ 21,225, weekends, 0700,

VE3PA, ZLIBKX,
4X4 — 21,360, daily, 4X4HF,

Pardon inevitable inaccuracies. Efforts to com-
pensate for propagational vicissitudes these days
may cause times and freguencies to vary with scant
notice. Yet several groups, especially those with
net headquarters below 21 MUz, have clung sue-
cessfully fo given specifications vear after vear. By
definition radio nets are usually invitational and
directed or controfled. Sooner or later in their
scheduled sessions most of them stand by to
welcome visiting breakers. Until such times “tis far
more blessed to receive than to transmit, par-
ticularly with the prospect of new countries for
vour log. In net-hopping politeness pays!

ot ot
What:

15 Novice DX developments merit detailed at-

tention this time of year. Spring’s equinoctial
surge varely fails to shake the 21-MHz tree vig-
orously, but does D¥Xotie fruit stil dangle from
shriveling branches? In a time of shortages every-
where is there finally a serious DX scarcity aon 157
It so., the “How’s" mailsack gives no evidence of a
shortage of DX enthusiasm among 21-MHz WN




denizens.,
old-timers’
WN-type chatter from the QST DX wmailbag fol-
lows, many vcontributors sporting fresh WA or WB

Apparently ihere’s still truth te the
adage: The best DX ix scarce BX,

prefixes by now. . . . Took e aing maonths to
accumulate 67 couniries on 2t MHz, With the
trend toward strictly north-south 1 5-meter skip the
Novice gang would ap]ireciate more DX activity in
the numerous C‘arihbean, Central and  South
American vountries. Some of those “easy' ones
surefy would hoost DXCC chances. (WN7UMLU)
.« Ninety percent of my D1 X was worked with an
HWI01 and 4-elerment Yagi. For months [ had no
rotator so | got plenty of exercise climbing fifty
teet tn swing mv beam towacd DX! (WNeli€()
Forty-mmeter (dropotts he advised there's
interesting Central and South American DX in the
T-MHz Novice range. (WNeWVH) . . | Fifteen was
going great last September just before § passed my
eneral, Now for a linear and beam on 207
IWNSHVY) - GIAMR (VP7RA} dropped by
the shack to defiver his QSL in person. (WRI9MH‘)
UG DX sometimes pays off just above 7100
%Hz but we need more DX stations to do more
listening on 40-meter Novice frequencies,
(WN6SWM)Y . . . FPEEF was an interesting 7-MHz
item encountered in the wee hours, Sure [nok
forward to 20-mefer D Xing with my new General
ticket. {WNSITC/8Y ., . . My mere dipole was good
enough for varied |S-meter DX last autunin just
hetore | joined the Generals. (WN4Z%VF) . . . Poor
10 is now quiet even on weekends when it shonld
he jumpin’, To my first seven months on 21 MHz i
managed 65/23 countries workedfconfirmed with
no VEO, Ax WNOIWY says, being rockbound adds
gquite a D Xing challenge. (WN@IF) The
Novice 25-MHz band in Brooklyn is wiped out by
illegal  taxicab two-wiays and OB splashers.
(WN2ZEZRY . . . My 20-foot-high dipole surprised
me hy hooking up with JHIWIX's Yo-foot-high
L33, (WNOMVID) . . . Surely Iast vear’s Labar
Pay weekend was one of the hest 15-meter X
periods in recent MNovice history. Short skip was
selid at the same time and my WAS total jumped
from 36 to 42 with a Novice gallon and vertical.
Now for 14 and 7 MHz DX with new l’.]enera!
credentials! (WN4DLYY . . . Bryvee of ZL3IC,
Novice-hunter for years, won't give ap easily on 21
MHz, (WN2ZEOQO} . . . Africa was the last WAC
holdout here on H, and VESR eludes me among
Canada’s call areas. [ ame a4 INT, JHQ and
55-foot-high inverted-V dipole. Not much luck on
2% MHz except for an odd KP4, PJ, etc., pius sume
interesting downlink COscar listening, New
Hampshire and Rhode [sland QSLs will elinch my

a8

ANTMM s Mr. Nepal in DX circles with this
interesting layout in far-off Kathmandu. Fr. Moran
recently completed a visit Stateside where he was
in demand as guest of honor ot several X
conclaves. (Photo vie K 3K WF)

WAS., (WN6RXI) tyecasional DX keeps
answering my 15-meter CQs. FORDR has a good
A&-MHz signal from Tahiti at our local club station.
(WNPHZZY . . . Overdue (5Ls from JAs 2EQ and
GHKC will be valued souvenics of my Novice DX
careet, {(WNATY A} . . . Wish “"How’s" had more
space available for those oid in-depth band-by-hand
03X activity discussions. (WNOMID . . . My First
two weeks on fifteen were great DX fun. The hand
is still entertaining tor WN2s with plenty of
patience, (WN2ZNRY) . . . Five months on 21 MHz
brought me interesting DX including an abundance
uf JAs. Enjoy catching Hawarians and Alaskans on
40, too, Worked my first 40 countries with an
Apache, Ten-Tee receiver, J-element Yagi and
J-element guad. Those outgoing (BLs pget ex-
pensive! (WNGUFW) . . You can still catch
21-MHz BX goodies with a simpie J30-font-high
mverted-V. especially such Novice-oriented regulars
ay CX2XA and JHIWIW. (WNTTHP) . . . diood
ssh-tn-cw fuck helped beef up my 15-meter DX
total. Forty meters is sometimes interesting in the
swee hours thupks to occasional South Americans,
kZ58, ete. The 7-MHz Novice gaug is eager and
anxious for more DX but frequency atlocations are
inhibitive, My friend WN6ION alse graduated to
General ranks after  fifty Noviee cnuntries,
(WNG6OSS)

Yo never really appreciate propagational pros.
perity until you look back on better days from the*
depths of a sunspot decline, Consensus has it that
21 MHz hasn’t been the same since last autumn
when the Novice notch performed D Xceeptionally
indeed. Even north polar paths popped open like
ald times with Europeans galore. Ah, il to briefly.
Most recent captures on 158 reported by WN2Z
THOQ INRY 4DLY 42vE SHID sHVY o088
6RX] 6SWM aTYA aUCT 6UFW eWVH 7THP
TUMU aMEC 9MI1 9MVD dGTS ¢HZZ and $IFT
tnclude A2CAB, CEs 3BV 3EF JHN 5BB, UM2AF,
COIRC, CPICN, CReAL, CTs 1) 18X 240, CXs
INE 205 2FD 2PH 2XA,DAILH, DIs 60G YIE,
DEKs 45T SLD 5QK o£D TED 8GT RKW, DLs 1ET
14U 3BC 3BD 3BE &GB APE aSB 4IP ()}’M ELs
INS 94, Fs 6BIR 6BOD/FMT 6BYP 6BWF oKC0O
HUK AR BKKA, FKEDY, FMTs AQ WG, FRTALSe,
Gy 3AMR 3IQ1 JIVU 3V 3ZZR 4AM] A0
60X, GMIAWW, HAs IKMA 4XS SKBM, H{Hos
AMZ ARW  AUW, RHCLP, HKs ICTI SBWE,
HL9VR, HW6KBR, Is 2CEX 2KiX QI¥X, IS9DRD,
JAs IMCU/C21 2EQ 4EBZ SRHL/fmm oHEKC,
IMIYAA, JTH1s OGT WDN WIW WIX, K4VMA/J
YPT, KAes HG WS, KGs 4FX 6AAY oJAQ), KHas
HFI HOU 1UE 5P, Klos BZ DI, KL7TGSC, KP4s
BLK CY DCY WE, KS6EM. KX6s BU LA, KZ5s
AYN EK KP MS NG QRN VvV, I\QJM LUs
IDOW 15H 2EN 35X SHFL 601X 6EF BHAV, OAs
FAHA FAHO a0V, OH2BAD, OKs [DIM 2RIX
230X, ONg 4KD 51U 6B, OZs 6P1 TAN, PJs 2HA
TIW BNLO 9IT, PYs 1BDV ICRKY 1DMI 1DRT
I1DUR 1MCC 12AD 2A81 2BFK 2BEGA 4BTT
SYC, SK2DR, SLs 2ZZY TZZLT, SMs oFHO/mm
THEL GETEL, SPEGOU, TG9s D KT YN, Ti2s LA
WX, TYTABE, UAOFGM, UWQIQ. VEIEMF/VPT,

VKs 2VA 4MY 4FY oOMH, VOIs KE 1Y, ¥Ps
TLAW IVBU 7TRA  uHI, YOQOR., VSSWW,
WSZIS/YV1, WASYAI/HK6, WR4as RUQ/SRI

HIT/VPT INH/6Y5, WNs 4Z2YF/KV4 8QPK/KP4,
WHes HPP HQK IBT IEG [EP TFG: IFN, WL7HHR,
Wh4s DOY DPW DQP, XEs tEF [FFC 17T 1XL
INNW UG, YORKZ, Yis 1BPQ TKO IMW 10RY
2BST 2HH 2QZ 30V 3ITKL 3WO 4VTN, ¥YVs
4A00 SBYQ, ZF1s FBI KXJ, ZLs LATW 1BIB
3IC SAL, ZM2GH, IPSs DX FN HZ, Z856s AFC

QST for



CK. ID2EK, 474NKB. 6WBDYY, aY5LA, BbaBU
and 9YIMTY, the majority in the vicimity of
24,000-21,130 kHz, Quantity’'s down, all right, but
guality s holding up fing!
oot
Where:
TORTH AMERICA ~— (Siers of the Month,
saluted  for swift  pasteboard  returns by
"How’s™ contributors Ws 10P] 6530 71AL 7ITS,
RPCVD, WAs IPYA 6GZG 65XL, WBSHVY and
WHNeUTW, include ("T11D, DKSOQK, DLAGE, FG7s
AH I, HB9s AUY AXD, s 2B)S ¢I1X,
KAVYMA/VET, Kiis dbX AAAY 6JAD), KHes BIH
IGO0, KIeDI, KP4ndcy, KV4CK, KXoBU, KiZss
NG QRN, LUs I8H 38X RBAO, OHZHAD,
SM3ABLG, TIZBEY, VESOK), VPs ISYL 2VAP 9HI
9HM 9V, WSZIS/YVI, WAaMWG, WBR4ds
BUQ/SKRI  ZNH/6Y S5, ZEIFCT, YNIBBR,
YVIAGPE, ZFIAG, ZLs 1A0P 11L.Z 400, ZM2GH,
YPSHZ, 457EA and 912Kl Any praiseworthy
promptitude vut your way‘.’ ... When TGOHC
passed away in lune of ‘68 a portion of his log was
missing. Records of QS0 from April 22, 1967, 1o
May 14, 1968, huve now bheen found. Anyone
needing confirmation of a TGYHC contact during
that period is invited to submit details and self-
addressed envelope to my QTH. (WABLSTY . . .|
hold TTZDX logs for (Q50s dating from February
14 to August &, 1973, plus plenty of hlank (513,
TKINHV) . . . VPIIWW savs old British Honduras
is now the Republic of Belize, ham calls as vet
unchanged. (WB4WHK) . . . Wish “Hows" could
rizn 4 Nsting of stations known not to GS1.. Sure
would save the gang a heap of postage, Inter-
national  Reply Coupons, DXing  time, etc.
{WAIERGY Right, OM, but QSLing cir-
cymstances are sommetimees so mitigating you N find
the same station mentionesl simultaneousty in
HOSLers of the Month™ and “Halp!™., When a
callsign shows up repeatedly in the latter category,
such as FMTWU, ZK2AU, 8P6BU and the 1JSAF-
styvled CEGAE to name a few, we can take the hint
And save our stamps. But '-&1Il we? Hope springs
eternall (WYRBRIY) The wailing wall, now,
where parenthesized parties plead for hints foward
collecting tardy wallpaper from holdouts specified;

(WIOPIY FGTKP, PZoAB, VP2VW; (W2EXE)
CNBCG, CTs LUM 2A00 FMTAD/EST, HPILE,
LSgPLEY,  JAgA, RIYTIf4X4, KAsAY, MIS,

(JH¢AM UY%NQ, SVIXX, VRIAA, ;’_’DS!K &Phs
Al BEH, BRIW; (WB]V} \Vll)H/a \'Hbl(
ZRITA: (WHIAC) DALKED, VPE8LV, aWBBA:
(WITS) TTBAQ: (WODDL) SKEES: (WHLTB)
KMeDZ, LXIBI, LZIs AZ KPZ, UQzK(,T VP2s
DH VI, VOIBP, £SaMP, SB4}{P, TH2IBK, 9Q5¥H;
{WAINRG) FM7TWG, FYTYQ, l'Uzs AF BK, WAs
M SUHR, WHSAURKCE: (WABKRHK)
ISGEPH, JXTAP; (WNeUFW) KXoLA, ZFI1ERI,
(ZS1KZY KCaSK, KGASW, TY@ABDL, VS9UA,
YBIBH, 8Q6AC and 9XSIC. Any 4alp: By the way,
some of us are a little overeager. OSLs shouldn't be
considered trufy overduoe until even Q3L bureau
transit fime is exhavsted and that can he a vear or
more, Relax, hang loose and be of good faith. . .
'm managing cards tor ¥FI1BR. Requests un-
daccompanied by sas.e, or saee. plus FRCs, must
he answered long-path via burenos. (WakAa} . . .
Costa Rica displays its TFE prefix now and then,
sometimes from Caocos isle. (DXNY) . . . In ity
twelfth vear our DXpedition of the Month statf

K7OVM/mm has all the ham comforts ot home
ahoard the cacrier A{merice shown oo an satlier
page. Chuck is AS0Od tar and wide on the higher
0X bhands. Join the Navy and work the world!
(Photo vie Bill Smith, W1.7897)
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does OQSLing for some 250 callsigns. Writing the
cdll ot the desited confirmation on the outside
upper left of youwr application envelope will help
speed our fabors, (W20HK) . Correction —
W2AZX runs the foreign mini postage concession
mentioned in  febraary O8T, (W2AXTY L.
VOITKM tukes over Newfoundiand’s Q51 hnreau
from fhe late VOIAA who managed it for 25
years. The address is unchanged. Our amateurs now
are authorized to substitute Y X for the vsual VO
prefix. (VOTEX) VA is another Canadian
prefix duee for 1 Xtensive use this yeur, suffixes the
same, {VE7BBLY . . . The ('F lubel also represents
Canada oe occasion. (WLD‘(B] . With postal
rates getting completely out of h'md amateur radio
is fortunate fo have such a fine international QOSE
bureaw system. (WNsUFW)

SIA -~ AE present WIYRC cannot help yon in
(Iblmg XAiI1AA contacts made by aperators
other than Don, K7CBZ. Bob also manages tor
CT2BD, I151A and XVSAC. (LIDXA) . . . WALSQ
can confirm the Q80s he made tfrom KUTAA in
November 24-25, 1973, contest activity. (WUDXB)
o Bome 700 Q5Ls arrived from FATHY for
durr!hutmn Perhaps the harmming situation i
hrightening for Furkish amatewrs. (WSQPX) . . .
My friend UGel), who Jikes to work W/Ks in rarer
U5, vepions, is an avid philatelist. (E. Hamill‘] .
The new BOu-page Japanese ham directory is ont, if
vou dig the lingo JAL1YCQ can expedite your copy.
(WL‘I)}&BJ . BMICNS still awaited AP2KS logs
in Fehruary. [DXNS) ., . At O5Eks for
JTATOCASC2] cuntacts with W(Ks were cleared via
burean by January. | QSL 100 percent and hope
far high returns. (JATOCA) _ . . The call VEAI
was misused from this ares in mid-January, Sorrv
to say that the W1 who thought he worked Aden
really QSOd some nut in the LK. (G3JKY) . . .
Stations that have yet {0 receive my deserved (SLs
should inguire via  my new 510 manager,
OKAYAO, (JTYAE)
UROPE — 1 ean confirm SYIMA Mt Athos
Q50s made on April 21-2%, 1973, Apply to
my address or via Posthax SBS5, Stuttgart, a valid
independent QSL hurean shace 1945, (DL1CU)
. . My Q8L managership for SVAWXX includes
Q508 only for September 17-19, F97T. The latest
holder of the call, R, W, Grigg, can be rexched at
372 South Bnulevard 5¢. Petersburg, Florida.
(W3HNK) . . . [ can supply OSLs to sbout 175
WS worked on 40 ow foomn SVIDB/fa. Inquiries
are welcomed dJirect or via [SWI. ¢DdaSH) . - .
Sometimes | find myself wondering it there really
s a Box 88, (WAIPYA) . . . | would say that
amateurs in West (Germany are about the fastest
and steadiest QSlers in the game, (WIOPJY . . .
Hame of those French HW calls ace being worked
as AW in ow contest acetivity, (W2ESX) . . . Asa
regular reader of Q8T | expected to see my old
SVAWOQO  eall Jisted in the ““Halp'™ paragraph

souner or fater, | still intend to QSL ({0 percent as
promised on the aiv. | have more than 4 thowsand
cards ready {o mail with another three or four
thousand fo order as soon as | serape up the
required petiy cash, More requests are wrriving all




the time — patience, please. Repeated follow-ups
camplicate the job. Note that [ was SV@WOO anly
from December 1K, 1970, to August "72 and
cannot help confirm (S0Os made by former or later
users af the call. (WAIKCPf3)

FRICA -~ 1 find almost thirty percent of those
applying for QSLs from EL2s DG D5 and NS
fail to include s.a.s.e., or s.a.e. plus [RCs. This
means | must foot the bill for siow  bureau
shipment, no sinall expense with today’s exploding
postal costs, More attention also should he given to
correct use of GMT und GMD, szpecification of
emission mode, frequency, eto,, when filling out
cards. (WB45SRX)} . . . WIAM handles XT2AKs
WK QSLing, FeAXP the rest. (LIDXA)Y . . . My
request to DLOFS for 2 SXSFS (OSL brought back
unly a DLYKS card. Halp! (WoDDL) . . . K4TX]T,
Q8L manager for Z8s 3KC and 4KC, cautions that
no cards for those stations should be sent via
buresu, only through his address. (WEWFL)

CEANLA I'm forwarding my QSL o
WN6TYA per his plea in last  Awugust's
“How's.,” ['ve replied to all cards received here

since 1230 when { first fired up ax VK3DM. His

Q5L failed to reach me and T cannot afford to QSL
before receipt. (VEAMY), . . In trying to confirm
a 1949 Q8O with VK6DX [learned the OM joined
Hilent Keys in 63 (WIOPD . . . VE9IK became
P29IK at the same logation o December 20,
1973 Fr. Jae's QSLs continue fo he handled hy
aur DXpedition of the Month facility, (W2ZGHK)

OUTH AWMERICA -~ KZASD is somewhat

behind in HCBGI (QSL chores due to unex-
pectedly heavy influx. (WCDXB)Y . . . Chile’s XQ
label pets intermifient contest employvment,
suffixes the same. (LIDXAY . . . PYs still hecome
ZYs in oceasional test action. (W2ESX) . . . Now
tor the month’s specific postal suggestions with
understanding that each item is necessarity neither
“official,” complete nor accurate, Couid net you a
nifty, though — help yvourself. .

ATXA, Box 83, Doha, Qatar (or via DI9ZR)

I]JJDH/E’B (via DL6ME

DIL7TRT/HBS (to UL‘TRT)

DU2EL., Do McCarthy, PSC-2, Box 18873, APO,
san Francisco, CA 96311

EAYEY, P.O. Box 234, Ceuta, Spanish North
Africa

ELAU/mm (via YU3ITHLA)

FGTAM, HBox 957, Pointe-a-Pitre. Cuadelowpe,
LWL

EMTAQ, Box 137, Fort de France, Martinique

FRTZLSt (to FR7ZL or via FEUS)

G3RwWL, R. Limebear, an Willow Rd.,
Middlesex, England

HS4AIW, BO. Hox 1008, clo GPQ, Hangkok,
Thailand

iDis ACH ACK ADM ATE AFF AHN AHR AlYV
AJASTA S (viz JAIGZN)

FX7AX/UAL {via NRR1L)

KBaRUT, Box F-153, APO, San Francisco, CA
95401

KHoeI)/KSe {to KH6II)

295 GO KA {to VE9: GO KA)

Enfield,

PYTZAH/G, C. P91,

Recife, Brazil

ex-SVWOO, . Luthy, WA3KCP/3, 509 3rd St.,

Carlisle, PA 11013

TITALK, P.0. Box 7. Bertova, Cameroon

TI1BF, P. Johnson, P.. Box

Cameronit

1185, Yaounde,

TU2EG, P.O. Box 6655, Abidian, fvory (oast

VE3AIL/SU (via VETAL)
VKIZC, K. Collins, c/o P.O.,

336, Australia

{'rovdon, Victoria,

VO-YX1XXV, Society of Newfoundland Radio

Amateurs, P.G. Hox

1226, &i. John's, New-

foundland, A1C M9, Canada

ex-VPILI, ). Rafferty,
Middlefield, Apt.
94043

WAQUCE/6, 555 W.

H-103, Mount View, (A

VP2 MOP MUS (via VE40OP)
V563 AU GN (via HKARTS)
WAICQAHCI (to WA ICQA)

WRGLAI/KJIG (via KI6BZ)
Box 78,

YV4ow/i7, PO
Venesuela

Margarita [Island,

ZF1s ¥OU JW TW (via WB21YM)
ZL2AQV/mm (via ZLITQX)

285 3IKC 4KC (see text)

SL1IM, P.O. Box 16, Freetown, Sierra Leone

CT?2BM (via WASBIY)
CVEE (to (' XBEE)
EAS8J] (via WIHNK)
ET3USE (via WBAQKE)
FBADX (via F2MO)
FG7AYO (to W2IKN)
FY TAQ (via WBEVIID
GRIMEKB (to GI6YM)
HZ1AB (via IM97ZR)
JITRAE (via OK3IYVAQ)
KCAUSX (via K7TWprz)
KCBVE (V!a WIPHO)
KW6oHF (via WAGBBBI)
EX6LA (via K2BT)
MI1C {via I4EAT)

M1 EQC (to PMLIRK)
OJPAM (to OHIMA)
PROGG (via JA TWO)
P29GO (o VKIGQO)
MeTK %v‘l‘a W2GHK)
P2OR]J (via JHIHPX)
PIBAK (via F6AEV)
PISHR (to W2JKN)
SVEWXX (see text)
TGIHC (via WARLST)
TI2BEV (to K4VW}
TIZWD (via SM6CVX)

TU2EN {via FaeUEE)
VATMRE (via VETBCP)
VP2DI (via VE3MI)
VP2GGG (via WEMYA)
VP28V (via K3IGYD)
VPSS (via W4BRB)
VRIPD (to WeLUV)
VIIZABV (viz ARSI
VIJ2ANT (via KeTwH
VXIKE (via WA TQHH)
VX2PB (to VO2IPR)
EEIFFC (via LMRE}
XQ3CZ (via CEIAQW)
KQIED (via ROC)
ZDTME {via VE1AIID
ZDSGD {via L36A0)
LAF1BR (via WAKA)
LEICW (via WB4TAT)
Z856CM (via VEICY)
ZY2GAT (to PY2GAT)
ID2CC (via VEGAKVY)
IDBAC (via W2LGLD
STSDY (via REF)
STSLO (via KIKXA)
TOTDW (via G3AWY)
HPREZ {to WIRED)
BQ6AK (to SMTAFV)

Data donors this ron include Ws 1ICW 1JUB
FOP) 1YL ZESX 2CGHK 2HNXK 4WFL 9DDL oDY
SLEF PKMN, KeCVD, WAs 1BOV [50QB JERG
4ZVE 6KHK 63XL gEMS, WB2EOQO, WN6UFW,
KHell, VE6AXE, VOIFX, GIIKY, Columbus
Amateur Radio Association ¢4 RAscape (WBZCQ3,
DX NewsSheet (G, -Watts, 62 BRellmore Rd.,
Notwich N. 72T, Eogland). International Short
Wave l.cague Monitor (E. Chilvers, 1 Grove Rd.,
Lydnevy, Glos,, GLt§ 8JE, Kngland), Japan DX
Radio Club Bulletin (iAS(wN) fL.ong lsland DX
Association DX Bulletin (K2KGB), Newark News
Radio Club Bullerin (M. Witkowski, Rt. 5, Hox
L67, Stevens Point, WI 54481), Northern
California DX Club £OXer (Box 608, Menlo Park,

A 94028), Southern California DX Club Bulletin
(WﬁF‘lJ) VERON's DXpress (PAQs INA TO), West
Coast DX Bulletin {WABAUD}Y and Western

ZF1s. FOC W and TW were WAZMQ, WB2s VPZ
and JYM on an autumnal DX lark. Much DX was
worked from Georgetown’s luxurious Seven Mile
Beach with a simple 14AVQ. Here W4ZMQ stirs up
something on 20 with Drake and Heath gear while
his companions are oft sampling the sensational
Caymans surf and sunshine.

QST for



J‘A1 OCA/C21 included some 1300 W/K customers among his 2350 contacts from Nauru on a visit to that
tiny Oceania republic last summer, Isao and friends look forward to renewed island action in the 74

Pacific DXpeditionary season upcoming.

Washmgton DX Chab Totem Tubloid (WATICB).
That's A-1 help, all right, and we can use more'

oy

Whence:

UROPE - On the 11th-16th of this month

watch for DIL7RT/HHBY on 3.5 through 28
MHz, voice and code, especially split-frequency
near 3760 and 7095 kHz. Several Berlin OMs will
join me in Liechtenstein, (DLTRT) . WIPL,
WAINRV, WB2FMK, WAQKDI, WSVSK WASR
JENM EDLV, W4JUK, WB4NRI, WASZWC
KLTHDX, WB4SPG and WA2ZWH enjoved our
1973 Poland DX Contest and finished in that
LS.A. seoring order, YVO1AW, VEs 3EVK 3EDC
4MF and MQJ ranked in sequence For Canadi.
There were 377 5Ps and 516 foreign tadio-
telegraphers participating, (SPSHS) . . . G3XAP
turned the 160-meter WAC ftrick on only nine
watts input, VK6iI[D the clincher last December
28th. Phil persevered for two years at the task and
now intends to do it again on half the power.
(W1BB) . . . May be reactivating C31EF and other
Huropean spotis this spring, (W4WFL) . . . DISSW,
a puliceman in Wuppertal, likes cw contesting on
15 and 20 from club station DLEWU. (W2GXX})
.. . XYL OELYBA and [ are trying two-meter DX
life in Vienna. (OEIPBA} . . . That large 50-meter
signal from DIIUS is laenched by 1 tuoll-size
3-¢lement wire Yagi. (W2ESX) . . . | hear that
Warsaw Radio Club has an S0.meéter ZL-Special
beam aloft, guite an impressive pair of phased
dipoles. DISTH visited my diggings last fall and
votes for reactivation of the old International Ham
Hop Club. f(WSQPX). . . SRAL chairman QOHSNW
combines aviation with his avid amateur radio
interest, (OHSYV) ., Continental commentary
courtesy the afnrementioned DX press; Light-
house-keeper Q1AM keeps Market Reef active but
heavy family and work responsibilities come first.

. WA INGEK/TF indicates that Yanks witl find it
more  difficult to ohiain  leelandic operating
privileges this year because of various international
complications, . . . VERON'S PAGAA fransmits
amateur news and code practice each Friday on

3600-KHz ¢w beginning 1900 GMT, by 44-baud
RTTY at 2020, and with phone at 2100, Code-
proficiency runs occur on the last Friday of each
month at 2130, . . . SYSMA was interesting DX
sport [ast fall but W3AG admits his ew 25-watter,
ground-plane and makeshift straight key weren’
destined to make him a world-shaker from Mt.
Athos. Bill used a battery-powered Tempo |,
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SP-DX Club officers for the new term are SPs 9AI
3DOI and 9PY in that rank with SPs 6BZ 8HR
9B 9BPF and 92D in lesser posits. . .
Holland’s annual PACT T'X Contest comes off on
the last weekend of this month. All set?

BiA — JATAO’S new WAC is believad to he the
"X first t60-meter job from Japan. JAs TMCU
and TNT also made the long 1.85-MHz hop to
PYIRO. 4X4N] is filling in Asia for numerocus
ather top-band WACs. (W1BB). . . Radio Society
of Okinawa, P.(). Box 485, APQ, San Francisco,
CA 96331, still issues a certification for five
contacts with KRés prior to May 15, 1972, (R50)
. JABAIP, active on 14,050- KHz cw each
Saturday at 23000100 GMT, seeks Q80s with
Delaware and Vermont to complete his WAS,
(WALBQV) . . . Enfoyed traveling the Singapore
and Hong Rung areas with VS6DR and other Asizn
amatewrs while visiting fthose parts last  fafl,
(WalSQ) . . . 4WI1GM, formerly SVEWULU, digs
for W/Ks every weekend at 1800 GMT on (4,212
kHz. (W3HNK) . . . UG6JJ is most anxious to
confirm Mexico through the W/K curtain, no easy
stunt from his part of the world, (E. Hamilf) , .
As a League member since 1962 | enjoy working
the ARRL gang on 15 and 20, (JA1OCA) . . .
More orientalisms via the literature of clubs and
groups: WIGEY may get a ¢hance to demonstrate
amateur radio in maintand China this month if all
goes well. The line forms around 14,201 kHz. ., | .
8Q6s AC and AF, with SM7AFY and 487YL
respectively officiating, offered Maldive five to cool
20-ssb cats this winter. VS9M]J joined their chorus.
s . HS4AGN regales SBDXCC buffs around
3795 or 7030 kKHz at 1300-1500 GMT. . . .
SM2DWH/S2 could spend another month in
Bangladesh, weekending on 14,230-14.290 kHz at
1200-1600 GMT. . . . AWI1A¥F makes a flock of
SH-DXCC friends near 3795 kHz at 2030 GMT.
... ABXG puts A6XP’s ald TH6NXX to work in
Dubai with an Sdine: near 14,22kHz at 1400 GMT.
Near-hy ATXA draws a ravenous Qatar-starved
mob near the same frequency a few hours earlier.
. The world-wide energy-deficiency problem is
heginning to hobble DXpeditionary pursuits and
the activity of [DXers in rarer regions. Fuel shortage
hogged down potential transportation routings and
halked the «fforis of VUZKV and W6 KNH to get a
Bhutan thing going last winter. Petrol paucity also
is geute in the Phnom Penh vicinity where K7CBZ
now finds it increasingly difficult to keep XUIAA
audible, Can we use sail and windmill to keep that
if flyin’?
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Operating Events.

APRIL

Itune 30 Internationdd Rtalian YL “Jolly-Flower” Contest, p.
LOT March.
¥ Vest tnast (hedifyfig Rum (WOOWP prime, WoZR)

alternate) 10-35 wpm ul 9200 GMT ap 359007090 kHz This is
2100 PDST the might of April 3, Please note that dates are always
shown at least 2 months 1o sdvance wmd Hmes are ndwuays the same
focal “clock time,” iw. # P loenl Pacitic time. Underline one
mirite of the highest speed vupicd, corfifv copy made withouat ad
and send to ARRL for grading.

&7 D FParty e This s 4 guarterly event tor Leayue
appointees and ofticials, notified separateiy by bulleting The July
Farties are apen fo all ARRL menmtbers. Check with vour SCM (p. &)
to see if yuu can quadily for an appomtment, Remember the event
starts at 23007 April 6 and ends usSoOF Apil 8. 8P DX Comtest,
VHF Space Net Contest, p, 104 March.,

214 Nevice 05O Party. p. 101 MarciL
12-15  Coanry Hunters SSB Contest, p. 191 March.
i4 WAB LF (W Contest, p. 101 March,

ia WIAW CQwalifying Run (lU-35 wpm ut 0030 GMT) on
1,808 5580 7.080 14080 2,080 JH.080 SUOK0 and 145,588
MHz. This is 2130 LS 930 PM EDST  the night of April 15,
Underline ome ininte of fop speed copied, cerlify copy made
without aid and serd to ARRL for. wading. Please incinde your
jll name, call (iF any) and complete matling address.

2 Furth and Aw Art, 5 worldwide lnkup by ham radio,
spomsored by the Awckland City Couneil of New Tealand. Ten
stations will operate simultaneonsly from 0300-1D30Z, Attempt a
contact and exchange info, reparding location, weather, e, <all
used will be ZL1AA. Special OSEs,

2021 D Party, phone. Zere District (S0 Pamty, RITY
VAEDC, p, 101 March. Bernauds Comgest phone, spunsored by the
Radio Socety ol Bermuda trom 00012 April 200 to 12007 Apnl 2.
Cw sirst weehend of May.), B-1N meters, W/VESILE. hams will
transmil report plus state, provinee ur county. WIVFEs work 1LK.
stafions and VP9 only. UK. stations wurk LLY., YE aod VP9 kach
cuntact must e camplete aud wall count 3 pomnis. No evossband or
crossitode wontacts permitted.  fontestants ae remmded with
wpard fo the ciles governing aperation oo 7 MHz, 1o soies:
un-VPOs multiply no. o complete vontacts Gmes 3 times the tatal
av. uf Bermuda Parishes on cach band. Pansh abbreviations: Semivs
SAN, Pembroke PEM, Southampton SOU, Hamilton HAM, 5t
Geprge ST4, Devanshire DEY, Warwick WAR. Smiths SMI, Paget
PAG. Single aperator vnly. Trophies and other special awards, Loy
in GMT, submit log and chevk sheeis plus signed statement. Print
name, cyil, address on ench sheet. Contest Commitiee Decision final,
Send no Juter than June 29 tor Radio Soc. uf Bermuda, Box I¥S.
Hamilton 5. Bermudu. Lops and summary sheet for large sas.e. to
VPAGR, GIRZT ar WA2AMIJ.

20622 ORP QSO Party p. 101 March,
2728 Hlowida QSO Prry, PAVE, HE22 Comtest, p. 102 March,

s Specid WIAW Lvemng Orailifymg Kur, Sunday  night
boeal, times/details same as under the April 16 listing.

MAY
f West Coast Qualifviay R,
£3 Bernanda Coitest v, w April 20-21 lsting for genceat
details,
it Frey r Measzring Test. upen to all, begins with a

vallup af (6§30 and 0430 GMT Muy 11, 1Please resnember thid thu is
the evening before, locat time.) The periods for megsurement start
at U137 (RN meters), 145 140 meterst and 0153 (20 metersk; for
the late ron, 0437, D445, 1453 wespectively. Each measuaring period
fasts 5 minutes. Submit vour AVERAGES for ench S=iinute perind
whick will be compared with the umpire’s averages during the same
period. (The umpite is 4 professional frequency measuring labora-
tory.1 Tell how many tcadings vou tonk o form vour averages.
Approximate frequencies For the early run axe 3337, 7062 and
14,105 kHz. Latetun frequencies are 3338, 7108 and 14077 kHz
Your entry must be received v May 27 o gualify tor the (87
report of the competition. W1 AW will start tranv:mttmg the vificial
readings May 3. Word Telecommmprications ey Comtest, ow,
sponsored by the Brazilian Ministry of Communigations, the full
*4-hour GMT period, 16010 meters, Fach particinant will atterpt
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manenee e WIYT

tn make the highest possible number of contacts with the ditferent
P znoes of the world, in onfer to enable his country to win the
(L ‘Trophy, Sead xeport plus UTT) Zone (see p. 87, Aprid 1972
ST Contacts with stations oy the swie country = sero points: in
anuther cotntry in the sune 10 zone K0/ 160 meters = ¥ points,
1040 meters © T point; on the wooe continenct and in another
g, UHTS20 = 2 points, 10 = 3 points, %0180 = 4 points: on
another cuntinent. 1H15/20 = 3 points, 40 = 5 pnints, 8160 =
puints, Fimal score the sum of QNUY poamnts times the npmber nf
ditferent TTU zones worked. Medals to the 5 highest world searers
per mode. Logs must be postmatked by June 30 apd sent to:
Minister of Communmications, DENTEL, 7000, Rrasilia, 128, Rz,
Yi. lintermational SSBevs (50 Paty ow, the tuil 2howr petind
GMT (one H-haut et period): phone May T8-19, which will he »
4i-hour uperating period with two b-honr rest perinds, AlE bands,
same station may be contacted on ditferent bands tor contact points
but nat far countey multiplier tuse mutbpler nace onlyl, Nope
wmembers welcome, categories ure DXSW-K teams, YLJOM teams,
single  operator. fxchange aane, KST, SSBer aomber, wountry,
state, partner’s call {if applicable}, 3 non-member send no number,
Two paints for membet cuntacts on zov coatinent, <ne point tor
nun-member cognitacts. Suwpested fregss vw, 3303 MNR4 tdin
21070; phone, 3879 7273 14333 20373 28673, Non-members may
smgle operate only, Only ¥ 1-185B members in each country worked
voanf as multipliers, Logs must show date, timelZ}, reports, S5Ber
aumber, partner’s cull, 1mude. peond of test time. bLops wust be
postmarked on or before June 31 and recepved by July 15, [opes e
to and further info, uvailable from Lyle Colaman, WTEQL, 412 N,
19th St.. Great alls, Mortana.

11-12  Russtan Crepttest ew, this i the noemally  scheduled
weeekend for this event though no Jetails by copy deadline tor tius
LEsae.

1113 Ceorgla QSO Party. spunsored by the Columbus Amateur
Radio Club, starts 20007 May 11 and ends 0?2007 Mav |3, no time
vt power restnetions, Contacts may be made nnee on phone and
onue on ew on ech band with the swume station. Ga.to-Ga. enntacts
permttted. Fxchanpe QSO no,, teport and OTH (county 1or GA
stations, state/provincefeountry for others). Scwie X points per
wopfact. LrA sfations multiply QSO points by the total no, uf
different states/VFE provinees worked. DX stations mav be worked
tay UL paints but do not count as multiptiers, Cur-of-atate stations
use the ne, of nf GA counties worked for mulfiplicy rpossible tatal
of 159). Approprate vcestificates/plagues. Suggested treqs.: ow,
TROD ESY0 J0aa BANRN 21080 2ROAD; ssh, 39000 3975 1260 14290
L300 IR6TNL novice, 3718 7125 2101028110 Try 160 at 0300Z,
v on the hovr and 15 oo the hall hoar during davlight perinds.
Logs must show datejtime in GMT, stations, sachanges, bands,
einisstons, multiptiers, {'heck dists would be nppreciated. Include the
uwsnal declaration and mail by line 10 tn the {olumbus ARC,
attention lohn 1. Laney, K4BAI, Box 421, Calumbus, GA 3E9032.
Eocinse a largy S.a5.¢ fof 4 unpy of the results,

I3 WIAW Quadifying Han,

1819 YL ISSB phome, sce May 11 listing. Fennessee (SO Party
from 22007 Mav {8 through 22004 May 19, sponsored by the
Tennessee Council of Amateur Radio < lubs, 4 hands. ‘§enn.
stations y work el other. Bachange eport and GFH {non
Tenn. stations pive state wt countey, Tenn. stabons send eountys,
Logs must inciude date, time (2}, stahons, exchanges, band, mode
and muftiplier. Shations myy be worked om each handimode.
Purtables and mobiles may be reworked if they change counties,
Gniv those portions of the baads licensed to Generals may he nsed.
Suggested areas as follows: cw, 3550 705N F4NS0 21050 FRO50:
phong, 39810 7220 14280 21380 HERO; novice. 3735 7128 21125
PA125. Outmde ations multiply denn. U%0s by the no. «of
ifferent Tenn, counties worked (max. 951, Fenn, stattors mulHply
380} points fimes no. of stares wosked plus VP districts worked
(max. & pius Tenn. Counties worked, plus bonus. Bonuwsex for
Terrs stations as follows: for such rw-tw contact enuaat 1% paints,
phone contaets count | paint; all home stebions are single op., it
operated fTom a county other than the regular QIH just for the
vontest you teoeive @ (07 seore bonwos: all cluh stations ate
rubtiopenitor. umd iF opernhing in the field on emereency power ta
powad B testy. they will recerve a 1% bonus and an additionad 100
bones i aperating ftom . vounty other than the club’s OFH: all
tanbiles ace consider multioperatar, may be worked in motion or
parked. Stutions may be rewarked from ewch conndy, 100 bonus
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poiats for each county, Awards, plagues. Aby station discupting a
‘Fean, traffic net or whose Jag exhibits vbvious sregularitics will be
disqualified from award cnnsideration,

{820 Conaecticet QS0 Party, spondored by the Candlewood
Asreteuy Badio Assorciation, PI00Z May 18 to 02007 May 1,
phone and ew. Fxchanpe QSO no., repart, ARRT wefion (Cann,
stations send their county). Stations may be worked once on each
band and also op each mode. To score, stations outside Copn,
multiply total no. of D505 by no. of Conn, counties worked (max,
R), Conn. stations use ARRL scction or provinces as multiplicr,
Sugpested fregs.: ow, 3340 7040 24040 32040 28040; phone, 3925
TR0 14300 21375 28340; novice, 3725 7125 21825 28125,
Certificates to the high stocer in each section/province and in each
Cong, adinty fmin, of 6 O80s needed for an sward). In addition, a
special WACT (Worked All Conn. Counties) certificate to any
stution working @l 8 counfies. Logs moest show category, date,
time{Z). stations, numbers, exchanges, bands, QSO points ared
claiimed score. Fnclose lucge sas.e. if results desired. Logs must be
pmfmariced by Jlane 20 and sent tn: Candlewood AR Assa., Donald
Croshy WIKIM, 10 Rayal Rd., Danbury, CT NAK1N0,

2526 New York State (JSO Party sponsored by the Rensselaer
Tofytechnic [nstitufe Radia Club W28Z, from 17002 May 25 to
05007 May 26 and 1200-23597 Mayy 26, Stations may be contacted
uaee ot phone and onee on ¢w on each band. NY stations may
work other WY stations; Exchange U850 no.. RST and QTH
(counties for NY, ARRL section or country for others). Suggested
freqs.s ow, (K10 3560 7060 14060 21060 28060; phone, 3975
T8 14285 21375 28575, novice, 3725 7125 31128 28128, Score
i point per QS0 times number of multipliers: ARRL sections
¢including ENY WNY NLI). plus courtries, for NY stations,
seximum of 62 counties for others. Number the first contact for
cach new multiplier. A cbeck sheef is requested from stations
making over 100 contacts, Appropriate rertificates. Logs should be
went na later than July 1, 1974 to John C. Yodis TWA2EAH (that i
WAZEAH), 43 Beacun Ave., Albany, NY 12203, Please aote that
results will ONLY be sent to those enclosing a no. [ sase,
One-Land (SO Parfy, sponsored by Murphy’s Maraiderss and the
MIT Radio Socicty, from L6CG0OZ KMay 335 uatil 16007 May 27,
Sipple apepator stations ordy. Stations in the first eall area of the
U8A will wark a5 mang stations in any and afl parts of the world
us pussible (this includes other pre-land stationst, Others wotk as
many stations in the TLS.A, Heat call area ux possible, Ststions in the
tirst call area will send report, county and state, Others will send
report, serial no. sturting with 001 and section or conntry. Partial
O80s will not count for points, each valid OSO worth 2 points,
Nowiee 050s worth 4 points. Multiptiers: One-land stations add no,
of differznt sections (EM/WM will count as | section) und foreign
countries; others use the no. of different counties in the first call
arca as luult. Points times mult. equals seore, Appropriate awards
tonly when entrant has 13 or mwre O8O0s and tops his section,
gabntry, tirst call-area county). One-land mobiles ard portubles may
be ewwked un the same band if located ina different county, No
wrosshand or Q8500 through repeaters. Sugested freas,: cw, 33460
06T 140600 X060 28100, phooe, up trom JH90 7225 14275
21350 28600; novice, 3710 7120 23120 28010, Therk L5 on the
hnur betwsen T6U0-2000F, check 10 on the half hour between 1630
and 2130, ARRL disqualitication criteria will apply. Entries consist
ui logsfsummary, Bend tor Murphy’s Matauders. Box 11331,
Newington, CT 06111, Entries must be pustmarked no later than
June 21, (974, Inchrde s.ase for cortest results, Awards for Mass.
stations will be handled by the MIT Radio Society, WIMX, 211 others
by the MM ciew.

JUNE
-2 Minnesota (50 Party.
é West Coast {alifying Rum.
89 VIE QSO Parry.
D15 Massachusetts Amatenr Radio Weck,
i3 WIAW Quitifying Rum.
1546 Al Asian Contest phone (cw i Aug.),
2223 FELDDAY
26 WILAW Morming Oedifying Rup.

Judy 34, Stuzight-Rey Night.

July 67, DL Activity Groupr cw QRI? Contest,

July 13-14, Open (D Party cw,

July 2021, VHF Space Net Contest, HE Contest.

July 2728, Gpen CD Party phone (new dite to avoid conflict with

QST for

ARRI. National Comventiont, CW County Higters Contest,
Sept, 7-8, VHF (SO Party.

Now, G110, 85, phone.

Neow, WETT, 88 e

ALL SPONSORS OF THE ABOVE ACLTIVITIES ARE
REMINDED TO SEEK ALL POSSIBLYE. AVENUES GF
PUBLICITY FOR THEM. LET THE GENERAL
PUBLIC KNOW WHAT IS GOING ON!

YL News

Beach, California in 1972, It was a member of the
North  Courty Y1s who created the souvenir
veramic ping for those who attended. The vom-
munications from the take off point of the 1973
Powder Puff Derby was headed by WeYZYV, und
four members of the club,

Current  officers  are  President, (lenevieve
Johnson, WASKKQ: Vice-President, Edith Nichols,
KEoAYJ: Secretacy-Treasurer, Mary Garlow,
K60Pa,

tMeetings are held the fourth Saturday of the
month at members’ homes., Any and all licensed
Y L operators are welcome to join.

K6OQPG, Mary Garlow

‘I'he top cw score for the Sixth Y LR L District, and
Secretarv-Treasurer of the North County YLRC, in
southern California, studied for her license because
the OM, W6PEU’s cw fascinated her and he
thouwght she couldn't master . An avid ow
aperator, Mary holds the ARRI, CP-35 certificate.
She enjoyed being a purt of a pile up, a rare
experience for an operator in this country, when
she operated in the CQWWDX, both fone and cw,
arl the ARRL DX competition in 1959, and 1969
as portable KW6. She holds WAC, YLOC on ew,
the YL-OM-1000, also on cw, and Lads *n Lassies
certificates,

Mary is retired from federal service. The last 10
vears of her professional doties were as 4 nurse in
federal prisons, and with the California Youth
Authority. She also was in the Grey Nurse Corps
for 3 years, two of them in service in Endia,

Now retired, Mary is very active in contests, cw
variety, and im hunting DX, She is a member of
ARRL, YLRL, ¥LRC-LA, the North County
YLRC, and participates in the Legion Net, und the
ironing Board Net. &

World Above

terests und sameone to test with on microwave,

in Michigan, WASULG savs several stations in
the southern part of the state are active on 437,
including himself, W8 CVQ, PYQ, GOV, KSAEM,
KBGMR, WAHs MCD, MFL, PSS, PST, MOA and
NWY. WABULG runs a kilowatt on sidebund to an
array of four Yagis, Ted wishes other stations
would ‘think and point” Michigan, [G5¥F—

(Continwed from page 69,

(Centinued fram page 81}

{Continued fram page 8n)

New Books

imported gear are distant and slow. The knowledge
gained fram this manual need not he limited to
receivers. By remembering that the power levels
involved are higher — and the impedances are
usually  lower in solid-state transmitters, the
amateur should feel more competent to cape with
prohlems in any plece of pgear in the shack. -
WisL
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LewWs

perating

LEORGE HART, WINIM
Communications Mangeer
ELLEN WHITE, W1YL
Depute Commuiivaitons Myr

ASST. COMMS, MGRS.: DXCC, R. L. WHITE, WiCW, Hq. Stanten, C. R, BENDER, WIWPR;
L'ontests, . D, NISWANDER, WA1PLD; Public Service, W. U, MANN, WALLIUM,

Appointment Status. This is the time of vear of
the “Creat Jugpgling Act,” when we try to do half a
dozen jobs at once, such as afywer correspondence,
answer the telephone, participate in office confer-
ences, prepare (25T capy (all of which are more or
less routine). write the mid-=eason C'D Bulletin —
and prepare the annual report. The latter is an
annval chore which sumimarizes CD activities of
the previous year., and which is submitted to the
Board of Directors for their information. It deals
with all phases of CD activities, which are manifold

administration, contests, DXCC, Public Service,
Affiliated (lubs und WI1AW, and all the problems
conneeied with them. Tt is 4 year-emd review.
partially statistical, partially analytical. iF it were
not required by the Board of Directors, we would
prepare it anyway, because it asvists in keeping
everybody concerned abreast of the status of the
lLeagne’s sponsored operating activities.

The trouble with statistics is that they are often
used to prove or substantiate a point rather than to
indicate statws. That is, first vou decide what it 1s
you want to prove, then vou dig ouf the statistics
to prove if. This is both statistical debasement and
a form of intellectual dishonesty, and a backwards
approach besides. The true value of statistics is to
take what they show at face value, to heed what
they have to tell you aad, if need be, to take action
accordingly .

Okay, end of lecture vn the value of statistics.
It was given for a purpose, a8 you will see; because

Elorida SCMs comparing notes at the SE Division
Convention this past January in Miami are: left,
Frank Butler, WARKH SCM MNorthern Florida and
Woody Huddleston, K48CL, brand new SCM of
Southern Florida.
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the 1973 vearend statistics on uppointments show
some things we would much rather not believe —
that our appointment structure continues to deteri-
orate, in terms of numbers at least. ‘The deteriora-
finn, if you can cull it that, is not rapid, but pretty
steady. It has been going on for quite a few years,
per the following table:

Appt. 1972 1972 1971 1970 1069 [958 [@aY 044
EC 982 1003 (D5 LE20 1319 118E 1205 1343
BM 108 (1% 120 114 123 L4 Ny 114
PAM 124 £22 132 (135 les 135 [3 132
ORS 1290 t267 LIS8T 1265 1305 1251 1351 1258
0ps 1045 1038 372 w02 wis W2 386 584
0BS 37T 39T 106 4i6 500 44T ATD 481
0no 458 427 473 440 SBI  S0% 554 551
OVSs 430 33T 478 4Ts  ABE 546 6ld 621
Totals 4814 4865 4x00 4RAX 5404 5055 5330 Aise

From the above. you can see that we are down
442 appointees in 7 vears, a decrease of R.4%,
From the 7-year high in 1969, we are down 399
appointees, o decrease of 1%, 5FCs and Asst.
BCMs wre not wcluded in the above data. since
SECs remain nearly constant and  Asst. SCMs
operate in no specific specialty. so their number is
nat significant.

Shall we be concerned about this trend? Well,
perhaps not especially about the overalf trend, but
certainly about the trend in two appointments -
Emergency Coordinators (ECY and Official Observ-
ers {00). The former play a big part in leading our
cmergency  preparedness  ettorts, the lutter aye
important as our principal entry in the self-
monitoring field. Yet, in four years our emergency
prepatedness leadership bas declined over 254, and
ouy self-monitroring corps over 205,

Are we making up in quality what we are losing
in numbers? We hope so, but it's 1 pretty difficult
thing to evaluate, We do have a number of very
dedicated local emergency preparedness leaders
and observers, that’s for sure. But assuming other
things to be equal, why the drop overall, and why
the specific drop in the two uppointments requir-
ing the most dedication wnd/or having the highest
requirements?

Could he any or several of a munber of reasons,
and conjecturing might be fun, but not particularly
progressive, One thing that scems apparent is that
our appointment structure was vot planned but
grew “like Topsy™ in accordance with the demands
or pressures of the times. For example, we have
Officiai Phone Stations whose duties are largely to
set an example of proficient phone operating, but
no Official CW Btations to do the sume thing

QST for



W1AW SCHEDULE

The ARRL Maxim Memoriat Station welcomes visitors, Operatimp-visiting hours are Monday through briday | BM. - | AM,,
Saturday 7 BEM. - 1AM und Supday 3 PM, - TE BM, GiEl times locat Fastern, The station addtess 35 225 Main Street,
Newingtun, Cona., abnut 7 miles south of Hartford. A map showing loval street detyil will be sent upon request. If vou wish tn

ARTTY Hulleting, un 36328,

BParticipation in fraffie pets,

*General contact peniod.
*ANa Lt or | S-meter activity froem 1] kS,

seperate, you must have vour uriginal operatar’s license with vau, The station will be closed Jan. §, beb. 18, Aprl 12, May 27,
July 4, Sept. 20 Mav, 3, Dee, 25, 1914, .
Timess Davt
GMT Stirrcday Monday Thrsday Wednesday tuirsday Fridar Saturday
nnpf - . + OW Butletin L »
(N 2e-n1o0d e e 37 Nav, B 14.0k0* 14 080+ TS Now.5* 14.080™
nina - Phane Bubletin 4, »
5 304 . 3490 ARG 143 58K* 1404 aent
30 H“L( FICEL (3515 wyuni I'URSat, 5-25 wpm MWES) Details Bebyw
12300 3 1580 1.8058% 1Ls80*
(30t RIT7Y Hull3 4—-—-----K! [Y Bullclln" i
03 Fliwne Rull # ———— Phune Lullerind »
033504004 L 1.290* Tuunt Taent 3.000% 1.90*
1400 W Bull. i + el W Bulletin >
04 20-05004 - 17 Now.B* LNETN 3.99n* 715 Nav,®*
$240 s, >
3inn ({IDl" PRACTICE! {525 wpm MWL, JSAIi wpm TTh) Details Below
1 7ik0-1 730 2128wt 2P IH s B* 202 ew? 21128 sshB* 24§28 ew
1730 CINE i e o
1804 -+ BV >
14900 1000 " .. 7.080* 7.290% 14088 RITY* 7.2090°* TR0
IN0N-2030 Ogegr 11 NIRNS MM ew T MR sshB* T ewT 21/ 2K eshB*
2030 . . CW Bl ¥ . W Rul).1 [
2100-21 30 715 Nav.8* 1.1 Nuv.B® li New 5 .1 Nov.8* .15 Now, B*
2030 RILY Buil.3 . RLLY Bull®
1300 (PNE 7005 RITY® 1028 RIIY™ 14095 RETY4* CPNG
2300 . NG RITY Bund  on6
23040 + CODE PRACTICE! (10-13-15 wpm) Details Below +

iCW Bulletins {18 wpm) and ende practice nu 1L.E0S, 3,580, T.080, 14 080, 21 D80, 2K D80, SO0 and 145 588 MHz. **
2¢hane Bulletins nn 1,820, 3.990, 7.290, [4.290, 20,390, 28,504, 80190 and 145,588 MEHz.**

1.098, 14.095, 1095, and 28.090 MHz. ** Rulleting repeated when time permits,

‘5Hl‘arling time appravimate, following conclusion of bulletin or vode practice,

By AW will tune the indicated bands for Navice calls, returang the catt on the frequescy on which called.

Toypeeation will he on one of the following frequencies. 21.02, 2108, 21.1, 25,02, 2508, 28.1 MHz.
BOperation will be on one of the Tollowing frequencies: 21.260, 21,490, 28,590 ME 3.

FWhep an Oscar sutellite 38 in orbit, daiby updated orbitad dats is sent at 18 WPM on (w frequencaes,
iUpyscar urbitul duta for the coming week, un ®TTY fregquencies.

1E0scar arbital data for the coming week, on cw frequencies,

W1AW CODE PRACTICE

W11AW transmits code practice accurding to the
foliowlpg schedule, Approximate freguencies are
1.805 3.58 7.08 14.08B 21.08 28.08 50.08 und
145.588 MHz. For practice purposes the order of
words in each line mayv he reversed doring the 5-13
wpm transmission. FEach tape carries checking
references,

Speeds Lacal Times}Days GMT

1Q-13-15% 7:30 PM EDST dy 2330 dy
4:30 PM PDST

Q=710 9:30 PM EDST SnTThS 0130 MWFSn

13-20-25 6:30 PM PDST

H-TYr-10- 9:00 AM EDST MWF 1300 NMIWF

13-20-25 G:00 AM PDST

35-30-25. 930 PM EDST MWF 130 TThS
2015 6:30 PM PDST
35:30-25- 00 AMEDST TTh 1300 TTh
70-15 G:00 AM PDST

The {1 30 GMT practice is omitted four times a
veir o designated sights when Freguency Measur-
ing Tasts ure sent in this period. Tv improve your
fist by sending in step with W1 AW (but not over
the air!). und to aliow checking the accuracy of
your copy on certain tapes, note the GMT dites
and QST practice text (from the issue 2 months
previous) to be sent in the 0130 3MT practice on
the fallowing dates:

Apr, 8 If Seems to Us Apr. 240 ARPS
Apr. 11! Correspondence  Apr. 260 World Above
Apr. 17 League Lines May 3 YL News

for vw: the closest we have to this is the Offteial
Relay Station, whose dutics have to do exclusively
with the handling of third party messages — oncw
only. This anomaly came zbout a few decades ago
when A-3 was new and its aspirants, although still a
minority, demanded recognition.

After World War L1, vht and uhf stasted to gain
In popularity as an experimenter’s part of the

April 1974

spectrum, s the Official Experimenter’s Station
(OESY was created, just for vhf and above. But this
excluded the hi experimenter, and besides wasn’t
reully  operating, so the name wus changed to
Official VHE Station and public service aperating
was emphasized along with vhf-uht experimenting,
5o now we have an OVE appointment, but no OHS
(Official HEF Station), an OPS but no OCS (Offictal
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(W Statiomiand an Official Relay Station which
phone vperators aren’t eligible tor.

And the present appointee group appears to
want to keep it that way, since two ot three polls
of them have in etfect turned down proposals to
logicalize the present structure and include other
operating interests in it, such as DXing, contesting
and repeater aperating. The alternative (aside from
status  quo., of course} is to use
encouraging exemplary amateur operating other
than the time-honored one of holding oftficial SCM
appointments with certain basic requirements and
the duty to perform a function and set an example
of proper operating within that specialty.

Has the above exposition inspired anyone with
some brilliant thoughts on the subject hed like to
share with the rest of the operating fraternity? In
short, what should we do to improve vur operating
organization? Or are we doing all right as we are?
WiNSM.

DXCC Notes

Minute 30 of the January 1974 ARRL
Board Meeting empowered the ARRL Com-
munications Deparfment to issue LDXCC
membership pins with provisions to indicate
the holder’s custent country status. The cost
of the basic pin to be paid by the spplicant.

We are pleased to announce that these
new DXCC pins will be available by Iuly |
and will be issued automatically with each
new DXCC certificate. For those already in
DARCC, the pins will be available wpon
request for $1.00.

For many vears, new DXCC applications
have heen returned to the apphcant by
registered fitst-class mail. In most cases it
has been found that the applicant Joes
provide a sufficient amount to vover this
pinstal fee. In view of the continuing rise in
postal rates it has now hecome necessary to
make this mandatory.

What does this mean! Effective Tuly I,
for a full member in Canada, the 1.8 and
Possessions, Puerto Rico {and ol foreign
amateurs), the application tee for a new
DXCC will be $3.50 U.S. (or equivalent in
IRCs). This veturns the cards by remstered
first-class mail and supplies the certificate
and DXCC pin, For non-members, 1 service
fee of 55.00 is added to the abave to cover
the processing {4 total of $&.5ih). Foreign
amateurs are subject to the application fee
hut #of the service feo.

The non-member service charge for en-
dotsements will remain 2t $2.00 (plus return
postage).

SCM ELECTION NOTICE
1o ali ARRL members in the Sections listed below.

You are hereby notified that an election for Section
Communications Manager ix about to be held in your respective
sections. This notice supersedes previous notices,
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methods of

Mominating petitions are solicited. The signatures of five ar
more ARRL full members of the Section concerned are
required on each petition. No member shall sign more than one
petition,

Ench candidate for Section Communications Manager must
have been both the holder of amatsur Conditional Clats licenss
or higher (Canadian Advanced Amateur Certificate) and an
ARRL full member fur at least two years Immediately prior to
reeeipt of petition st headquarters. Petitions must be received
on or before 4:30 PM Eastern local time on the closing dates
apecified. In cases where no valid nominating petitions were
received in refponse to previcus notices, the closing dates are set
ahead to the dates given herewith, The ¢complete name, address,
Z1p code of the candidate and signers should be included with
the petition, it is advisable that a few extrz full-member
signatures be ohtained, to insure that jt will be vahid.

Fleetinns wAll take place as soion after the closing dates
specified as full information on the candidates can be obtained.
Candidates’ names wall be listed oo the hallot in alphabetical
arder.

'he tollowing nominating form 18 suggested. (Signers should
he sure to give city, street sddress and Zap code.)
Communications Manager, ARRL iPlace and datel
225 Maip 5t., Newington, Conn. 06111

We, the undessigned full eembers of the . ., . , ARRL
Section of the . . . ., division, hereby nominate . . . 2 Gan-
didate tor Section Communications Manager tor this Section tor
the next two-year term of office.

You are urged to take the intiative and file nomsnating
petitions immediately.
eorge Hart, WiNJM, Communications Manager

Cloting Present
Seceian tate Current SCM Verm Ends
Ont. /1074 H.H_Shepherd, VE3DV $/0L[74
lows s/10/74 A, Cilbert, KgYVU &/10/74
Wyo, sf10/74  W.M. Moore, WTCQL #/25/74
MM, 5/10/74 LM, Crovelh, WAIUOD' 12/10/74
Mo, %/10/74 LS. Phillips, K$VVH? 319415
! Resigned
H1S)74.

"Resigned 2/15/74,
* Resigned 114174,

SCM ELECTEON RESULTS

Valid petitiont nominating a singfe candidate were filed by
members in the following sec¢tions completing their efection
accardance with applcable culer, each term of office stacting oo
the date given.

Manitoba 4. Fink, VEAFQ 14
N.D. H.L, Sheets, WgDM it
50V LA, Maxweil, W6CUF 1irefra
5.0, C.E. Travers, WIYPZ /aj14
ENY. G Berey, Sc,, KISIN &l 1074
W.Pa, .3, Mystewski, KICHD af12/74
3. Mass. E.L. Baker, W1ALP 615474

fn the Mrin Section, Mr, Martin ). Feeney, Jr,, K1OYE and
Mr, Feter K. Sterling, KITEV were nominsted. Mre. Sterding
receaved 122 votes and Mr. Feeney received 115 vates, Mr.
Sterlimg’s term  of office began  December 2138, 1973

in the Oregon Nechion, Mr. Jeffrey A. Freedman, WATMHP
and Mr. Leonard R. Perking, WATKIU were nominated. Mr.
Yerkins received 260 votes and Mr. Freedman received 205
votes. Mr. Perking” term of office began Feh, 1, 1974

In the Southern Florida Section, Mr. George V. Caoke,
W4LEP and Mr. Wondrow Huddleston, K4SCI. were nominated.
Mr, Huddleston received 612 votes and Mr, Cooke received 282
votes, Me. Huddleston’s term of office begen keb, 4, 1974,

in the Eastern Pennsylvama Section, Mr. Allen R, Breiner,
WIZRQ and Mr. Richard Klinman, KJOIO were nominated. Mr.
Areiner received 646 votes and Mr, Klinman reesived 291 votes.
Mr. Breiner’s term of office began Feb. 4, 1974

New A-1 Operators

WAISWE WASTYH K7TNZO WEMVN KIMWA
DK3UG DK4CO HA3SMB OE2IG OE3AX
OETAZ VO2AS XE3[K YIRO0B

QST for



®) DX CENTURY CLUB AWARDS %

New Members

Radiotelephone listings Follow the general-type “New Member” and “Endorsement’ listings -~

January 1-31, 1974

OK2BOB 234 JAGRCH 139 WR2BOG 116  TU2DF 108 DI3CO 102 YUZRIQ
JA3BRI 227 WAIWBE 137 JATRIO 114 K3LWM 186  LASIS 102 FAZANW
KOHIW 195 G3RTU 136 WRPEZQ 111 WRSEHF 105 LARVP 102 KH6GHZ
FEKED 183 DI4ID §33  DK5ZK 110 4Z41X 105 YSIDHE [ VEXD
JAIPRS 175 YU2CB 121 JA3GH 110 KH6HDB 1064  DK2ET 101 W3EKT
WICTE 170 FLEAG 126 DLTIND 109 YU3ITCQ 104 WA2PCW 101 WB4ESM
WIYEFV 168 WBSEAZ 121 weKMN 109 ZPSRL 104 WBSEAY 101 WEFT:
YUCDS 146 WA2GUQ 120 DLHWO 108 KolLM M3 WBSMCR 101 WASBZZZ
VE4AMG 144 OKI0AT 108 WB2EQR 103 WoMIA 101 WHEBOR
K4DXO 259 WB4VUP 124 WB4ECE 114 K6GNZ 108 8JH 164  WRB4TRI
1308E 200 WORUH 117 DKIGW 113 TUIDE 108 WHSEHE (14 WBSMCR
JA3BRI X9 OA4AKL 115 OK2BOB 112 YV9AF 107 JAZAAW 103 KBGWM
1A3PE) 175 YALLM 115 WARYXl {11 ZL3AFA 106 WEUFJ 103 PYBADD
WH2EXK 144 DR40G 114 I3Z5C 110 DI3KX 104 ZPSAN 02 WAIMQO
JAGRCH 139 13RSK 114 [5FCK 108 DLIWO 114 LUZDU/W3 101 WBDOG
KGACS 129

Endorsements

101
1ae
100
100
100
ion
100
100
1on

!
t
100
100
100
100

o the endorsement listings shown, totals from 20 through the 240 level are given in increments of
20, from 250 through 300 in increments of 10 and above 300 in increments of 5. The totals shown
do not necessarily represent the exact credits given but only that the participant has reached the

endorsement group indicated,

11AMU 345 WIGW 300 WwelHY 260 WIRHK 220 VEIFLE T80 K&G4CS 14
GI3IVI 40 WIOW 300 WASVFK 260 W9IVFE mn W2REGH 180 WIEWD 140
Woanwo M0 G3KDB /0 JARIO 250 WASNBM 220 WIDNI 180 W2OXR 140
WSWZQ 3135 Koil.QAa 200 KIGYA 250 WATMGK 220 WirUM 180 WB2EVO 148
K3wWQT 320 K8PZ W0 W2ABM 2500 WAIMGK 220 WASLMG 180 W3CY 140
WIVwW 320 WIVRO 200 W4HY 250 JABAQX 200 HSZAIG 160 WINI 140
W3IAEV 315  WBBEUN 90 DISBW 240 KIAMI W JALTNY 160 WEDSO 140
W4K¥C 315 DEIFW 2RI DK YWE 240 W3ZWR 200 WAISRY I60 WBBKNZ 140
VEIRG 310 K4EK] 280 Kr4n00 240  WAGEQ W WB4RUA o0 IDHAX 140
W2MZV 310 WRLNQ 280 YEICVZ 2400 WBALXF 200 WKV 160 DIBCR 120
WASQYR 310 WASLCE 0 WSKEFN 40 WASLMG 200 WeMYP 160 JAISR 20
DLRCM 305 EK4GLA 270 WASYMW 240 WeODK 20 VAGZHD 160  SPEBAA £20
w1 Ki) s KSFKD 2 WIOEQ M0 YU2CBM 200 ZEIKVY 160 WAZKWP 120
WHANE 05 KeTWT 270 WASEQG 240 YUZHDE 00 JHIOFW 140  WASLCPP 120
JA2PIC N W4BRP 270 WeHBH 20 M4OTW 180 K4HQI 40 WRTIV 120
K6LAE o WAGLLY 270 DL1AM 120 KspuT 8 RICYZ 140  WOLON/S {20
OFEBRT wn K3CSG 260 DPLITI M SMaDBB 180  EK9DDA 140  WBIFKL 120
(HAMU 345  W@BN 290 K6PZ 250 WB4TPU 220 WiZwWR 180  VE3IDE 140G
CTUPK 325  (RYBS 280 KTGYA 250 WAHCT 220 WASYMW  IBD  WIFXE idG
WASQYR 110 DKIFW 280 W2EV 250 IRIN 200 WATMGK 1RO WHYZR 140
EOMD 35 W4HOS 280 WAGLLY 280 IBLEL 200 13GZ] 160l VEICVZ 120
{36LK 305 WR4IKZG 280 WRIXM 50 WAZEIS 200 KLTHFQ 160 WAIEUQ 120
JABADO s  WBREUN 280 WBSDIA M0 WHOK 200 W2CML 160 WAINST 1260
WOHARJ 300 DLSCM 270 DKAYA 220 WIQEQ 200 WASLMG 160 W4G {0
WRYDE 300 KH1L.SG '}'.fg(_l DKOWR 220 WABRR) 200 FRBO 140 WR4SIT 120
KiBYM 290 WARVFK 260 W2MPK 220 LUIDAR/W3IR0 KTUXN 140 WASBCPP 130
W2PDRB 290

IN A COMMUNICATIONS EMERGENCY, 5-BAND AWARDS

MONITOR WI1AW FOR SPECIAL BULLE- (Updating the March 974 listing.)

T'INS AS FOLLOWS (times in GMT). SBDXCC: (Starting  with number 302,

FPhone: On the hour.
RTTY: At 15 minutes past the hour,
CH': Oo the half hour,

W2IAOQ

SBWAS:
W2BXA.

W3GRS

with

number

W2BXA W3GL K4THA CEBAA HRYKB
MZIQ KeWR
YU2ZHDE DIJEYD WASVDH

(Starting

TA3UT

172},

April 1974
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Japuary CD Party
High-Claimed Scores

Beores, and especially multiplier totals, are up
this time. VE uctivity was especially good, Thanks,
zents,

New CACler WoePAA racked up the second
highest score recorded in a January party which is
also the second highest total for all CD parties
excent “Opens.” On phone WBOHAD tapped the
previous all-time record of K2EIU/S (set in 1969)
by a comfortable margin.

The tuly phone (D) Party date is heing moved
to the 4th weekend in July, See the CD bulletin for
further detaits.

The following are high-claimed scores: thes
read, from left to right. call, total score, number of
(J80s, number of sections and operating time.
Final scores will appear in the April CD Bulietin, —
WAIPID

cw WAIRDU  [77.675 511-69-17
‘ ad1avan  WEDGH  147.560- 427-6%- 8
B (Whepo MATTEI WARTT 141,705- A18eT10
2t 2ioe K21qLap  WSUGEZ o 140,lan- 4d1-ed.13
WICUH  2miB0- 7757230 WEIKKR o Gl0.emn JReen0
KINHV  mojan- 79san.gn  WESURGHS 137,725 dhe-bn-12
RibUZ  erasn gienan  R4PUZ T 1376AD. 39264010
WATMEG  >%3700- 2307019 WALSTNST 109800, 33468 9
WAFAW/ 348460 alie-T(-a0  WBSLIO 107,100 303-70-11
WIN ;}:‘}:{‘Q‘ZD_ ﬁ]f’-ﬂ-"lb WapFIT 1N5,835- 342-41-11
WAINNG  207000- s1sgian  WIEDL - 105.550- 340-41- ¥
WIMX {WAZCNE, opr.) KIHXS 104,340 328-63-11
715,380- H17-69-15 KaFU 102,960 HISH6-TH)
STYHAD  FIS2R0- s20-60.2) WAINED o RA740- M0-5E R
WAIRWY 211770- 623677 VOIAS - Ba.900- Jk3-a0-
WIEZT 199060 5906315 W ?%&*‘,‘ﬂé\ 77.340- 286-31- 9
VETTT 198900 s79-6%-1R KR IWARI opc) o)
WEZRKK 196,645 S80-67-14 J4.200. 2584
WSKL 19645 tEnep.  WIFCS 71 960l 253-56-10
WEOOY 193,200 5356%13 WEPRP - 67750 1048 4
WORIT  ibi740- 5S6ebk-13  WBAICY 62,700 HiS61-12
WIGZ 185,980 541-BH-13 WALBSL Gl 740 ;4“49-]7
WoMAR 185,640 530-pH- 9 WIRML - al65s. I
WAGTLY  [B5,255- 34RAK7-20 WﬁFA.ﬁ‘ £1,564- :f Y B
WAV VADTAD- 3176915 WATAFGQ e 0. 119-54- 7
WR6LIO m 0. 501115 We4SH 19,885 200-59- &
KEOHC 72405 315-67-13 \’-’l}r[’rw .’:9.24()- ,[:llu-zh-]n
| KIIC 100 [90-56-10
Wz lWAZLU{ e drents WL Shns 11 %
KALAF m BlO- 493917 WIAX SLEIN- 17557 5
MvAUM.'l 170,260- 510-66-11  WBEEXY  S[,208- 20649 7
WIGH 156445~ 3616715 WARSFY  50.020- [H3-54-15
»4]..-‘_' $56.400- 453811 KHAGMP 49,225 179-85.12
WRIMHT 154 0R0- 4886317 VERBAT 4,880 885310
WIGN 151,800- 453-66-13 WSRUB H,195- 18551 3
F4BAI 130.845- 472-63-1n  WoMAR 47,170 171-53- 3
EIOI0 150285 4726315 WIGKZ - 45908 17381 3
WEIUFG/S 144,625~ 43845-10 WAIPLY 33840 18R441]
ESLUR 140,075 431.65-18 WIFHT J:}F-?O- |8|4‘9-I2
RIKIR 137,040 41186 5 WHIFMA - 45,314 107-53. 7
WAISWE  135360- 418-44-71 KIYSD 43 )20. (7149-12
WAINLD  [31.950- 400-65.12  K3DIO 430Uk 8240 4
WAPURW 1 3n56lF 37868 ¢ KRIFWK (WBZECD, apr.)
WITVE 129,350 1926518 T dneds-1pa4r. 3
WAIABY 12081 400-64- 7 WAOZE 9,120 [4R48. 5
WAIUND [ 35125 37865 ¢ KARZP o, 141-51- 5
WEEZVC ;24:410_ 37166-18 VE51 . .ib,‘}f:(,l- i 34541
WoRE HIH200- 3876010 WAISWC  35350- 15345
KAAZS 154.63. 7 WAGIU 55,200, 128-§5- 2
WIS S66)- 8 BINAV T, 565 13049, 2
RasDR oo 3 KON 3000 127-50- 6
KiHKS  to7ged- Mosl-(3 WICSZ 31628 13843 4
WIADE D760 3394004 KATIN - 52625 14545~ 7
WERUH  [07.360- 34262 7 WABCEP  i280- 12152, 4
WAZPIL  INT.A00- 350641 (0) }";"G";TW . ;"',k-f‘m' tas-48- 4
WATMYK  1Ds090- 3346218 WIMBIWARUNE apey
WIDAL 104960 12664 & B0 14142 2
WAGETD 10338 31408, 3 WHNOH  2OR0- (2146 3
WiAX 103025+ 31065 §  WAIBGE/R  27.800. [34-40- 4
R4EZH 102920 j2sep1g WENTC 47,720 L1944 4
WSTKA 102785 330el-1g BIHANW o ar6an- 1334010
WATFAH 102800 12061 4 KBFLO oAt 11746
WEDOX  102,300- 335-60- 4 WRIM f' A3 1134 T
WRAUTH  f01400- 334-60-17  WRAERY, - Jons lded]- o
WASTEN 100440 36103 W < ']{'l;j 2
Phone WIAW tWAlMBI\ WA3ISIn
61,4%0- 2265 &
WROHAD 712645 3957120 WHAVEG CHRBIWCM)
WAIRWY m?ggﬁ- 351-67-17 S8R0 206-56-10
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FERRUARY 10 FMT RESULTS

The February 10 ARRL Frequency Measuring Test brought
in a total of 119 entries representing [197 individual measure-
ments. Entries received affer the announced date nf February
21 ame not listed (that i the date W1AW started carcying the
results of the test). Conditions were extremely poor and the
umpire was not able to make readings on X meters for hoth
rans and the late ren on 40 meters. He measared frequencies for
the early run at 3531.202 and 7084.757 kHz. The 80-meter late
run checked out at 3554.252 kHz.

WEHE shown 2s .9 ppm in the Jan. sepost of the Nov, EMT
should be carrected to better than .4 ppm, anuther Honar Roll
candidate - fb!

[nterestad in an appointment as an ARRL Official Observer?
If o, please check with your SCM fp. &) to see if you can
gualify. Flan new to patticipate in the May 11 FMT, full rules
Operating Events this issue. - W/ YL

HONOR ROLL

This top listing is the standing of the frequency measuring
leaders. In consideration of the minimum possible erroc due to
doppler and other unavoidable factors, we accredit as of equal
merit all those reports computing 4/10th parts per miikon tor
higher] acenracy. A patticipant must submit 2 muntmum of 2
measutements to qualify for this bsting.

WIRGW WIPLY KIVHO WiBFF WILPL WsPYW
WLAAD/EIWIK KARE K4KA WINTO WSEMO WsHIW WSNBI
WSQIVIWSZTN WBEAAL WASCKD WoCLM WSNBS WeoQ!
WaR() WSCUI WBGRTG WASNSC WK WYMNY W9ZTK
WOIHT KOTTA K8QVE KORPH KOVOM VEIAC VETTT.

in the followmg tabulation, e¢rror percentage can he de-
termined by moving the parts-per-million decimal point (the
figure shown in parentheses) 4 places to the feft. (lass [ (00s
must demonstrate an average aecuracy of befter than 36 parts
per million, Class H OOs must show at least 179 ppm.

f.6) WAUBX [Ireland, (.7} KoMZN, (&) W4LDF KobM
WAQVIN WAOYEW, (1.0} WBLSST, (1.1} WAIINF K410,
i1.4) Ex-7HM, (1.7} WAIQIF, {1.8] K6BCT, [1.3) WB20EU.
(2.6) WAN, (2.3) KOAZJ, (2.9 WBOBDH, (3.1) KE1TV, (3.3)
WIpno, (3.6 WACBF, {3.8] KIWGN, (4.2) W4ixL, i+ .51
K44K, (3.1) WIIG WORH, (5.71 WB4RUA, (5.8) K5SDPG, (5.5
WABTLYT, (6.1) WIVH. (6.2 WEDPW, [0.7) K6EL. (o8l
KETCG, {7.2) WRLBAP WAHU, (2.0) WITFW, (8.2 vEGMT,
(BRI WD WAES, (9.7 WIGCT, (9.8) WXDC, (v.8) WA [FBE
KON, (1000 WAISTN, (10.2) WAZMID, (10.5) KiEPW,
(12.8) K4IKP, 114.6) K6CL, {15.2) WASWOF, (16.8) EsPUW,
(20.4] W#NPG (21.6) WSMPE, (22.8) WASRQU, 25.2)
KRFRA (27.7) KASTU, (28.6) WEHZA, (29.4) K6ASK6, {51, ]J
W2DYS WRRNTY, (34.31 RIHNP. (35.7] K9LPZ, (i5.9)
WROKTU, (374) K6QPG. (427 uowa (45.3) F:-'GAEE
{49.2) K3ARY, (5151 K4QC, (529 WABYED, [59.3)
WBZTFH. {al.6] WBFBL, (62.5) WERL), (63.1] WYAL: (83.7)
WAIQER, (94.%) WRIMDR, /3570 WAPRID, (141.5)
WARLBR, (T44.7) WASVWX, [199.4) KxC'VJ, (2241} WICH!L,
[234.6) WSPW, 125470 WNTVMG, i258.81 WATLRIS, j410.9}
KTEPL, (482.8) WOREC, (330.5) WNIMMD, (2542.5) Maore,
(4265.9) WOASH. {7226.9) WSGXIL.

- Strays "§s.

¥ would like to get in touch with . . .

. retired amateurs interested in teaching an
wmateur radio course in a private high school in
Manhattan. WN2RS1.

. . members of lInited States Power fguadrons
who are licensed amateurs, WA4LP X,

. presidents and faculty advisors of high schaol
radio clubs. WA20DS,

. amateurs (nterested o participating in EFrench
lutguage QSOs for  practice, Hendezvous
Wednesdays at 0100 GMT on 7170 kHz, VE2ACP.
.+ . dnyone interested in Spanish language QS0s
on 21102, 21120 and 21174 kHz. WNOMFC,
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All operating amateurs are invited to report to the -
SCM on the first of eachh 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 wilf be tound on
page 6.

ATLANTIC DIVISION

DELAWARE — SCM, Rorer E. Cole, WDKK —~ Sk KIKAL
BM: W3EEB, PAM: WAIGSM. Jan. BPL aad PSHR WAIDUM,
WAILMY received two tickets in the same duyv, his Extra and one
jor avertime parking, Congratulatioas to WAIQEF on attaining the
rnk ol baple Scout. KINEZ again made the 0O Hepar Roll
WIFES returned from Fla, in time to experience Delaware’s worst
we and snow storms in fwo years. WIWLO from Lewes is a regular
{VD1 nn the DEPN and keeps in touch with home via W3FEG.
WAIGAY will huve 2 new TR on the wir as soon as the power
supply arrives. K3OCE ieposts vew Kent County Radio Club
olficers as KINVY, pres.; WIGARB, vice-pres./treas.; KINYG, secy,
DTN QNI 208, OTC 90, Trafhe: WAIDUM 235, WIDKX 105,
WikER 25, WAIGSM 24, W3YAH 1R, WA3SYT 12, KINEZ 6,
WASDUH 4.

EASTERN PENNSYLVANIA — 530M, Allen R, Breiner, W3ZRO

SR WAKBE. BRMs: K3PIE, WIEML, KIMVO, WA3QLG. PAMs:
K3RHL, WAIPZO. W3KEK has completed 10 years as OO and is
nuw uppraded to Class I. WA3TVT at Temple (1, AR now utlizing
CUsear and also vperating RTTY, The gear at W3EL diudn’t blow this
time, but the power failed. I you want to fearn traffic provedure,
check into the PTTN. WAIQLG will welcome you and any BPA
jeps that can spare the time. SFT nperations took up the slack one
week end, among those EC's reporting, W31E kept things tolling 1
Bucks county vip 2 and 10 meters. Back-to-hack, W3CL and WILC
were ameng the traffickers in SET New officers at R.E. Hill ARC
are WAIKEY, pres. WAIFVL, vicepres.; WAIUTM, secy
WAIMOY, treus. WAITMP and WA3CK A are getting sume exira
time wn 2 mneters. The Pennsylvamin ARC via WAIRCA and
WAISE set up station in the Germantown haspital aver Christmas
and originated traffic from the patients. Nothing vver happens in
Jan. aceording to WIWRE, Lou is sfil) collerting keys, No! you can’t
have mine yet, Tratfic is fine, winter is rough, clains WAIATQ, The
Univ. of Penna,, WIART and Penn-Wircless Axin. bave u tremendotls
turnaut for the spring Noviee class. If vou haven't noticed by this
time. the editor’s nsme on the first Jine has been changed, also the
wormat of printed matter. As before, 1 shall print news in this
wolumn that kas been received in written or printed torm. BPL and
PSHR is tisted elsewhert so need not be telisted here. Every one in
the section is awwiting my first moves. Piease note, there have been
no appointment cancellations. 1 plan to have a few peneral section
meetings each year and one uf thewt will be in the form of a picmie
which will be held on Aug. [R, Being a section manager ¥ a big job
ani takes a lot ot help, Yuur comment, suggestions, and objection
will be appreciated, When traveling through 'umaqua, Pa. stop in,
the shack door is always open, Traffics WIEML 570, W3AVE 375,
WIABT hd, WAIPZO 255, K3IPIE 240, K3QIO 169, WAIATQ
P54, KIMVO 145, WAIMOP [UR, WAIUKZ 105, WIWRYE 8BS,
WAIPHO 76, WILRO p8. KIBHU 63, KIHNP 61, WAISBT 57,
WIVA 54, WAICKA 49, W3ADE 28, W3AXA 28, KIKTH 21,
WIOGD 19, W2HIE/3 1B, WA3STMP 17, WIZRR 16, W3BNR 14,
WANDYY 14, WIHUR 9, WIAT] 8, WAJAIB 7, W3C1L 7, W3BR 7,
WIOML 7, WI0Y 6. W3ID 4, WAKCM 5, WAIQLG 2, WN4UDV 2,

MARYLAND-DISTRICT OF {OLUMEBIA 5CM, Karl R.
Medrow, WIFA — SEC: R3LED, RM: W30U. FAM: KITNM. NCM:
WALDD. WAIRCY leads the section m traffic and shuws up on ail
the nets with tegularity, MEPN toppers are W3IADQ, WAV and
WILDD: others WIDK X, W3IHWZ und W3IQN, MDD brass W3OL,
KIKAL WIHMT, WIFA und WAIDUM. WASURY cperated by
WRZNOM took first MDO certiticate in the NC QSO Party. Early
ST reports indicate a sucvess by all participants. Conprats to those

emergency pnwrred stations, Early warning! MDD/MEPN/MDCTN
picnic Sat. July 27 same Patapsco State Park, W3IQU manages a jot
of activity despite a busy and uncertain work{tzavel schedule,
WAIQIA 2 new ORS/OPS, WAISEE a new OFS/OVS. WASZT »
new 00, WNIVGV has a4 good traffic total and manapes
EREN/3TT3/1030Z  and RNN/3T45/21007. WIOKN  scrounpes
wme traftic betweea conferences, W3FCS handled his NCS job with
cool efficiency in the SET, K3TNM bad his MEFTN zll primed for
YT, WAIAT() bzs his eye on the DX tests. KSEME(3 has settted
for W3HMT and has HW7 with converter for emergency use.
WALV poes great with the fone nets. WiFZV finally getting his
mal! service squated away, WA3IRBI enjoved the SET and looks to
Field Day., WA3RDU rereived his old call WA4HVC back for
number 2. W3LDD likes those unrecorded informals. WAJSCR up
to his old tricks. WS3ISKY held the cergency powered hot spots
with WAITIM at the mike and WAIRVU at the key. WN3IVYPL hasa
bunch awaiting Novice fests as soon ax his General comes, W3IBHL is
an shudt work these days. W3ECT visited TARU (GULTTUY and the
REF. WALYS had a sojours to NYC, London and the RSGB
between semesters. His SNE call is WBITIR, W3IADG visits White
Neck on the water. W3EOV doing his antenna tuning mside,
WIZNW finds daylight saving® time to his liking. W3JZLY fikes 2
mieters in Fredenck. W3CDQ has 2 new Triton L W3EWP back in
trattic. WIMSN covers 0 through i ieters and says use ‘et or
lose et KINCM heips son WNIVGV with overflow traitic,
WAIRIS has Frund Joy with his | milliwatt, W3IPT has [T states
through Qscur & with homehrew. With the nets: Sessions/OTC/ONI
average; MDD 66/351/7.70 MEPN  12/124/21.7; MDCIN
16/65/20.7; £FFN 28/90fa04. Patuxent ARCS has a fine new
newsJetter with WASTNE doing the work. Reczived the Baltimore
AR Modulator, and QRN from the Antietam RA. Traftie: (Jan)
WAIRCT 549, W3QU 287, WA3QIA 166, WNIVGV 155, W3IOKN
132, WAFA 116, WITCS 87, KATHNM T8, WASABC 55, WIHMT A3,
WASURV 87, WASIIV 55, WAIRE] 47, W3KZV 42, W3LDD 40,
WAZSCR 28, WAIRVIT 26, WERSKY 25, WNIVPL, 20, WAIRDUY
19, WIBHE 10, WIFCL 10, WIADQ &, WIFOV 3, K3TEZ3 4,
WIZNW 3, WIIZY 2. (Dect WASLQV 61, K3TFZ/3 4.

SOUTHERN NEW TERSEY — SCM, Chartles E, Travers, W1YPZ
- Acting SEC: W2YPZ. PAMs: WR2FJE, WARZRKK., RM: W2JL

Net Freq,  Tine Sess wnr Fre. Mg,
NIPON 3930 6 Su 4 L1 M WB2FIE
NIN 695 7Dy A7 583 25AWEBIRKK
NIN inus o by 3t B sl WRIRKK
NISN ITI0 B IS Dy 31 154 35WBIZRKK
MIPN 3950 o Su 38 TTA SDOWAZEVH

The GUARC reports WA2AIH now an FExtra Cless licensee
Congratuiations to yeu, Boh, and the other members who also have
upgraded, SCARA News reports the following urficers for 1974
WBZEYL, pres; W2HBI, vicepres. WB2UON, secy.; WRBIFTD,
treus. On Jan, 21, NIPON under the leadership of WE2FIE
established a traffic net. trequency 146,57 MHz. The Morth Jersey
seciion meets MWTh and Sat. with W2ER] zs NCS. The South Jersey
Sectinn meets on Th and Su with WB2FIT as NCB. The time slot is
i3t PM. for bath sections. this should become the link for
detivering traftic into some uf the less aceessible towns. Why not
look in often. The DYRA teceived s repeater ligense — WR2ZADE,
‘The viub alsa did a fine piece of wurk in the recent SET. WR2FNK
reports transmitting four bulleting on 3965 at [620. WA2TRK
received his WAS and now wuorking wn the DXCC. W20RS
completed o lineat for use on 200 meters and also helped two hams
with transtitting problems. It is with deep sorrow that we report
the passing of W2CDZ on Feb. 2, His passing s a great loss o the
fraternity. €ur deepest sympathy to WA2FGS and family, Traffic:
WH2VE) 334, WA2TRE 135, W22 85, WH2FCD 65, WB2FIE 41,
W2YTZ 41, WB2UVE 26, WB2ZVNK 23, W2HIE |8, WEISEX 12,
W2IKRS 8, KZPWK 2.

WESTERN NEW YORK SUM, Richand M. Pitzeruse, R2KTK
~ Asst, SUM: Rudy Ebrhardt, W2PVT,  SEC WICFP. Two 3ET
reports su far, one fram W2IMTA for NYS showed a total nf 632
points for our section net the other, & very fine report from
WR2YEM, FC For the Niagara tyontier showing a total of 417

{Cantinged on page 1(01)
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(Yours)

Do-it-yourself with Heathkit Electronics



Heathkit SB-102
80-10 Meter SSB
Transceiver
proves you don't
need gas to roam
the world. With
better than 0.35
1V sensitivity for 10 dB S + N/N; solid-state
LMO with 1 kHz calibration; less than 100 Hz
drift per hr. after 10 min. warmup; dial re-
settable to 200 Hz and bandspread equal to
10 ft. per MHz; switch selection of built-in 2.1
kHz 5SB filter or optional 400 Hz filter, plus
upper and lower sideband; built-in 100 kHz
crysial calibrator; 180 watts PEP S5B input,
170 watts CW; built-in sidetone and VOX; 5-
position metering facilities. 24 Ibs., 385.00%

Heathkit $B-220
2 kW Linear gives
you the long-
distance mileage.
With 2 Eimac
3-500Zs in
grounded grid
circuit delivering
up to 2000 W PEP SSB or a full 1 kW on both
CW & RTTY, requiring only 100 W of drive;
broad-band pretuned pi input; solid-state
120/240 VAC power supply; circuit breaker;
zener diode regulating operating bias; ALG;
metered grid current, high voltage and rela-
tive power: big quiet fan. 70 |bs., 369.95*

Heathkit ID-1290 Weather Station. Make your
own weather forecasts, and plan ahead for
energy-efficient living. Unit has Uni/Mag®
harometer for 21 iimes greater pointer de-
flection; 8 wind-diraction compass points that
light-up in combination to give you 16-point
resolution: wind speed indicator with 2 switch
selectable ranges, 0-30 and 0-90 mph; dual-
sensor thermometer with switch selection of
indoor and outdoor temperatures. Includes
weather cup and wind vane assembly, simu-
lated walnut housing. $89.95%. Weighi, 9 Ibs.,
50° cable, 5.85%, 2 Ibs.; 100, 9.85%, 4 Ibs.; 150",
14.957,6 Ibs.

Heathkit ID-1390
Digital Ther-
mometer. A solid-
state device that
moenitors indoor
and outdoor
temperatures, helps vou tailor your home
heating system for maximum fuei conserva-
tion. Switches set thermometer for alternate
display of indoor/outdoor temperature at 4-
second intervals, for constant display, and for
readout in either degrees Fahrenheit or de-
grees Centigrade. includes 85 cable and 2
sensors. $59.95%. Mailing weight, 5 Ibs.

Heathkit GC-1005
Electronic Alarm
Ciock. Getting

up in the dark?
This six-digit
timepiece dis-
plays hours, minutes and seconds on highly
visible cold-cathode readout tubes. Gentle
“beeper” alarm can be set for 24-hour cycle,
features snooze switch for seven more min-
utes of sleep. Displays time in 12-hour, or 24-
hour format. $54.95%. Mailing weight, 4 Ibs.

Send for your

FREE

*74 Heathkit
Catalog

the world’s largest
selection of electronic kits

HEATHKIT ELECTRONIC CENTERS
Linits ot Schiumbergar Praduets Corporation
Hetail prices slightly higher
ARIZ: Phoemix; GALIF - Anahain, El Garnie, Lot Angeles, PFomona, Red.
wondg City, S5an ege (La Mesa), Woodlend Hils; COLO.: Denver; CONN.:
Hartfard (Avon): FLA,- Miam: (Hialeah), Tampa; lanta; (LL,; Ghicage,
Dowaers Growe, TN - Indianapolis; KANSAS' Kansas Cily (Mission). Ky
Lawswlia, LA, MNew Orleans (Kenner); MU Baltimare, Roclkwile, MASS

faston tWellesiey): MIGH.; Detroit; MINN.: Minnaapahs (Hopking): MO .
5t Louts. NEB.: Dmaha; N Fawr Lawn; NY: Bultalo 1Amherst), New
York City, Jencho, L1, Aochester, White Platns: OHIO- Cineitaat (Woad-
lawn;, Cleveland Columbus: #A . Philadelphia, Pittshuigh; R § - Prowidence
MWarwick): TEXAS: Dallas, Houston, WASH.: Seattle; WIS Milwaluhee.

I —— v [

HEATH COMPANY, Dept. 94 HEATH
Benton Harbor, Michigan 49022

{7 Please send FREE Heathkit Gatalog,
] Enclosed is §. , Plus shlpping,
| Please send modeks)

|
|
[ Name. I
|
I
I

{ Address

| city State Zip
%_ “Mail order prices F.0.8. factory.  oL-504 |
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NEW YAESU FT-101-B
still $649

includes new 8-pole fil-
ter, LED indicators on
the clarifier and external
vio switch.

The selling dealer is respon-
sible for warrenty and service
on Yaesu equipment. We have

a factory trained Japanese ser- -

vice technician for expert ser-
vice and quick return.

FTDX-401 transceiver
FL-2100 linear

FL-dx-400 transmitter
FR-dx-400SD receiver

Most itemns in stock

No sales tax (except in Nevada)
Trade-ins wanited

WILSON ELECTRONICS

102

puoants, Pere and his asiistants, K2ZHY( and K2DWT continue o
an cutstanding job with that AREC group. New nificers for t
Waiton Radio Assocation (W2LZ) are WH2ZDCX, pres; R2EZ
vice-pres.s WNIRMTL wecy. W2EMU, treas. WAZCTY  finds

increasingly difficult in coping with the WNY wind with regards
his cubical quad. K2IMI off the air most of the month with
trouble, but now ORY agein. In the ™1 conldn't have said 3t bety
department,” this from K2LGT: “since the Natwonal Tratfic Syste
is glways fooking for goed Q1T how ghout us VHEers originati
tratfic ourselves or via a local NS rep to set up oar VEE skeds, ef
It sounds more w the spirit of the hobby.” That from OVS K2LGC
WNITED runs LWRP on 40 and 15 with 38 states to his eredit. W2
and WAZNIW each have new FI-101Bs, WB2YQO will be heart
wedding bells in Julv, An ers came to an end with the passing

¢S-WE-W2SOR 1o Bilent Keys. He was a poaeet nn the 2, 5, and Ic
meter bands. W2K¥A O3V permanently to 6 5-Land., New offlc
far the Chenango valley Amsteur Radio Association are WAZEY
pres.: WR2YME, vice-pres., WIRME. treas.. WA2LF], sex
Coggratulahions th WNZLD4 on passing his General. Hey, Jid yi
cateh the picture of WNY's own W2ROF in the New York Do
News? He sure inoked oold to wme! WB2IRX, WB2SLM a
ERWWU/2 all playing chess on 2-meter fm. “Bors" K2KTK, a
“Hohby'' KIEIR doing likewise with *Bobby™ leading “'Buoris™ 7

5 ut fast eoont, SEC WICTP received |15 messages during 5ET. Ni
work to the uriginatoss, next vear lets give him 300, WN2R3
pleads tu1 Wote Novices originuting traffie. WB2LYW sports a ne
HR-2A in his car. K2UIR reports £535 handled %1 OTC with 4
ONI. WR2IRX reports on MARN. 110 QNE 42 QOTC. BPL t
month to W20¥E/M, Traffic with * indicating the now mere diffict
PRHR: WIFR 303, WIRUF 267, WBAJRX* 124, WIMTAY 1)
W2OLM (78, W2CFP 121, WAZTPC [21, WAZHSR 112, WE2AD
STWRIVND 96, WAPULL 74, WE2IWM 64, W2GLEE 53, W2RC
53, WIMSM 5u, W2HYM 43, K2KOC 41, WAZTSR IR, K2UIR 3
K2KTK 17, WIRUT 27, WALTLB 26, WN2KCW 25, W2PNW 2
WAZLDE 23, W2PVT 22, WAZDRL 21, K2OFV [9, WN2IDA 1
WAZALY T4, WIEAY 14, WAZDDID 1], W2PZL 10, WAZQME
WALSMM R, WAZSMQ R, WA2CIY 7. WA2GLA 7, WNZRXL 2.

WESTERN PENNSYLVANIA - SCM, Robert E. CGoawryl
WINEM - SR WIKPL, PAM: K3ZNP, RMs: W3KUN, W3LO
WAIPKA. WPA CW Net meets daily on 3585 kHz at 1:00 PM lnc
time and KSEN meets daty t H: 530 PM focal fime on 3585 kHz. I3
with deep regret that we teourd the Hident Kevs of WIMT
WAIGPA, WIRNQ. I'he South Hills Brass Ponnders & Modulato
have clected the tollowing wtheers for 1974 W3IMML, pre
WAILVER, vicepres.. WAILVA, seopa KIFIW, treas.; W3BW
WILDE, WIONL Jdir; WAALR, KIWNZ, K3VXV, tristes
WAIIMOR watt from Advanced Class to Exrra (fass. WNAIWT
now WNIYWI WAIYA is expenimenting with o (T net on 37
But, 4t TBUO Joeal time. Lhis is the ¢larton arer. The Pepn Sta
[, ARC announces the fullowing otlicers ror 1974 WAZTH
pres.. WA2ONT, vice-pres WAIH, wseey; WAIOOR, trea
WARIBN, sta. Jir, Fhe Pittsburgh Chapter of QUWA annninc
WILEGTY as pres. and WAYD s secy. Steal Uity ARC says they had
thief in the club house who made aff with much ot their fine pe
forry to heax that fellows, WPA had 3% sessions, $57 stations 1
and handled 333 messages dunng dan, PSHE rredits for Jan. a
WAIPXA 44, WASSWE 44, WILUS 39, WINEM 39, WA3SWE 3
WAZIYA 30. K3R recewved BPL agan tor their etforts. The thi
momnih in 2 mw. Conprats wen, Tiaffic W2KAT/S 411, WAISH
37, KICR R, WILOS 117, WAIPXASS 112, WIKUN &
WAMYA Y, WNIVWI 47, WINEM 42, WN3LIJT 18, WAIRWC 3
KAVOQVY 33, KSHCT 28, W3SN 28, W3IRUL 24, K3SMB 24, W3ID
HOKILYO 8, W3ATO 6, KISIN 5, WASTIH/Y 5.

CENTRAL IAVISTON

MLLINGIS — 50, Bdmond A. Metzger, WOPRN - Asst. B0
Harry 1, Studer, W9RYU, SBC: W9AES. PAM: WAYLDC R!
WANXG, Leoh Uounty FLo WOHP,

Net Frag, GMT! Davsy 1t
ILNN TN 2218 Dy m
1N (LT 1Hi00 Dy 392
1% ZH%0 1400 {3y 4
i PON JWES 2245 Div 383
Ut PON 145.5 1200 MWF

i koM S0LE e M 1R repar
NUPN 3ls 1RO MS r
NUPN Aqls idu0 MS an
IEN 340 1400 X no TepoI

Reports coming in indicate that the activity this vear in t
participation in SKET were better than last years with mare statio
and cluhs active according to the Radiegrams received by ¢his SO
WROMEG has 2 new Janeter 1 hawe and mobile, WaHPG, WA




For FT-101, FT-101B, FTdx401, FTdx560, FTdx570

TRYA N%VI\_[ WORLD
PERFECTION.

If you haven't yet experienced the
pleasure of direct frequency readout,
you've got a big surprise coming.

As fast as you turn the dial, the read-
out displays actual transmit and re-
ceive frequencies. The numbers are
bright, easy-to-read. The accuracy,
pin-point. There’s no room for confu-
sion, no chance of operating out of
band or on an unauthorized frequency.
it, simply, brings a new order of pleas-
ure and accuracy to amateur radio;
analagous o the experience of going
from monaural to stereo.

One significant, new development
has made such a display practical and
reliable for amateur use: The advent of
TTL integrated circuits. Spectronics’
DD-1 utilizes more than 20 of these ad-
vanced devices, in addition to some 70
signal and power dicdes. Because of
these digital logic devices the perform-
ance and reliability of this new unit is
nothing short of amazing.

in addition to indicating operating

SPECTRONICS INC.

Dept, Q, 1491 E. 28th, Signal Hifl, Ca, 90806  (213) 426-2593

frequencies, the DD-1 can be used o
check VFO drift and linearity. The DD-1
utilizes a crystal time base for long
term stability and accuracy to =+ 100
Hz.

The best surprise about the DD-1,
parhaps, is the price: it's just $169.95
completely assembled, calibrated and
test run. Operafion requires only a
117V AC power source in additionto a
signal input from the VFQO of the trans-
ceiver. No internal connections or
modifications to the transceiver are
required.

The Spectronics’ DD-1 Direct Fre-
guency Readout — & new experience in
amateur radio.

Please enter my arder for the DD-1.

Enclose check or money order,
Galifornia residents add sales tax,

Type of transcetver .. .

City State Zip.




* 10 Day Free Trial Lose only Shipping Charges, * 30 Day Guarantee * Fuil Credit Within 6 Months on Higher

Priced New Equipment * EZ Terms—Convenient REVOLVING CHARGE Payment Plan
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AMATEUR ELECTRCNIC SUPPLY

4828 West Fond du Lac Ave. Milwaukee, Wis, 53216
Phone (414) 442-4200
HOURS: Mon & Fri 9-9: Tues, Wed & Thurs 9-5:30; Sat 9-3

IMPORTANT! ~

Please Be Sure to send all Mail Grders and Inguiries
to aur Milwaukee store, whose address is shown abave. The Following
Branch tteres are set up to handle Walk-in business only.

17929 Euclid Ave.: Cleveland, Ohio
§21 Commonwealth Ave.; Qrlande. Florida

Fhane (216} 486=7320
Phune {305) 3943238

sk Order Direct from this Ad !
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SHE-3AC AV supply 30 T
S ‘ l N E s 1 U n 2 mater Fur-diu
(M) MOTOROLA
S .
Purchase a New Motorolz Metrum |1 24 FM Xevr. (18 or 5 watt) for
the Regufar price with No Trade and you may ke 2 $100 Credit
tawards the purchase of other new merchandise.
10 watt Metrum 11 199.95 . [470A AC Pawer Supply 150.00
15 watt Metrum |1 49995 oy
-735 Multiple Repeater
Crystals (ane por channel) 9.0 ° 7 ercor Madification Kit 39,00
Repeater offset crystal 13.5
U——

G raeavre

SAVE $50.

Purchase a New GENAVE GTX-200 ($259,95-shewn above] or 2
T X-2 ($249.95 10 push-button channels) for the Regular price
with No Trade and you may take a $50 Credit towards the purchase
of ather new merchandise of Your Choice, Follewing are some
possible suggestions of sther merchandise you might considers
«GENAVE PSI-10 AC power supply $79.95
+ GENAVE HamPak, Portable battery pack with antenna $39.95
» GENAVE TE-| Tone Encoder §79.95
« Extra tratsmit or receive crystals 35 each { 144,94 MHz included)
+ ASP, Cusheraft, Gam, Hy-Gain, Larsen Antennas
« Bird Ham-Mate 4352 watimeter $77.00
« [f you can’t think of anything—Phone us or write

fer our "Cond d listing of A Radia Equi ",
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AMATEUR ELECTRONIC SUPPLY

i4 the Besl Place fa

purchate your
DRAKE W@ﬂw{aﬁa«‘mmﬂ

TR-12 Im FM Xcvr, 12vde, 23 ch. .. ... $320,00

TR-21C Partable 2m FM Xeovr,,..... . 219,95
AA22 Rec./Xmtr. Amplifier o H99S
MM¥-22 Mobile Mount...... . 9.95
AA-10 10 watt 2 meter Amplifier ... 4995

AC-10 supply for TR-22/AA-10 TR-12  39.9%

Extra crystals for TR-22, TR-72 each 5,00

DSR-1 Digitally synthesized Receiver 3750.00

©c Receivgr ....................... $295,00 prablems.
2AC Califratar for 2C.. .o 1B *SAME DAY SERVICE on mast Orders and Ingquinies from our
%g; Sspeal;ler ff;: lclfl. .IA .. f ‘IC' - ig gg Centrally Located Modorn Facilities
pealar; @-multiplier far i TR-19C .
NB Noise Blanker for 2¢. . 26.95 0 7 * Top Notch Service Department
R-4C Receiver. conne . 499,95 W ﬂdaﬁ « LARGE COMPLETE STOCK means Fast Deliveries. Lnited
4NB Noise Blanker. .. .. veeviees.. 85,00 i : Parcel Service availgble to most parts of the country. - UPS
Filters: 150, 500 eycle: 15, 6.0kHz soon  Direct from this Ad Biue label (AIR) to the West Coast.
M5-4 Spraker for TR-4C, R-4T, SY-4A 13,00 0 ; o
TR=AC Translceivclr Elir 8U-10 Meters .. ﬂ%;&a * ‘E’:yfnsn‘tc:nflovrmé:acr::Irf:es'IJl.':a:'mz?:tilr E!:aoni):::ﬁ %3!3540?“?'{;
;4\:’_53 :;In?tea\sznﬂefru;r‘ T up to $610. Write far complete information and credit application,
FF-1 Crystal cont, adapt. for TR-4C 45,95 2 : CERCAN;
AC-4 AC supply For TR-4C, T-d¥..... 99.95%
DC-4_I7vdc Supply for TRAC.... ... 125.00 SAVE u p to $ 100.
HMK-3 Mobile Maunting kit for TR-4C 6.95 Bl vou puichase ans af te nes Sereimndise histed belaw ot
T-6XC $SB Transmitter..,.......... 530,00 the Hewatar Prce apd Bithaod o T rude-m, won may fake the
L.4B Linear Amplifier ...... Lere 825,00 fionus” 1 edit indecated belos Tosaid the purciase ol E
ol echimdise tamh o or supplivs, aniennis.
n:';o‘g;t?“':a H‘;t:ng:r::?‘ ork """ Igz‘ﬂ)g Ill\\i-'l‘..mlkl:lL«.I“l::l!:\\!':l'\ f:ul‘.:l‘s. l]l‘lj:nt.:rs.ufruluk-\\‘nlnl:-l:“n:‘z:f'
- enn, work ..., X
-4 RF Wattmeter (2-30Mc)....... G BLL95 TR-ZIC ImFM £10 Bonus  SPR-4 Receiver $40 Ronus
WY-4 RF Wattmeter (20-200Mc}. . ..... 13.50 TRFL Im FM 220 Bonus  TR-4C Xewr 550 Bonus 4
-4 Station Control Console ......... 395.00 R-4t Recwiver 340 Bonus  C-4 Cansole %40 Bonus
SW-4A AM Shortwave Receiver [tube).. 335.00 TAXE Xmrr 40 Bonus  Le4B Lanear 300 Bonus
AL-4 Loop Antenna — BC Band ...... 29,00 b - e
AN-5 Short Wave autdeor antenna..... 880
TV-42-LP 100w Low-pass Eilter..... 8.95 SIX EZ-WAYS TO PURCHASE
TY-1000-LF 1000w Low-pass Filter 18.75 1. CASH
TV-30HP Highepass Filter.......... 6.95 1 C00. (0% DEPOSITY
Crystals for 2C. R-4C, 5W-4A, T4XC 500 i MASTER CHARGE master charge
Fixed-Frequency Crys'tals ' 1.50 + BANK AMERICARD THE INTERBANK CARD
"""""" ) 5. AMERICAN EXFRESS
SPR-4 Programable Receiver........ . 519,00 6, GECC REVOLVING CHARGE
ACCESSORIES FOR §PR-4
SHB Noise Blanker...........c0cvo0s § 45,00 '."' ------------"--------l’--l'
DC-PC. DC Pawer Cord. .., ... ... 0e 5,00 .
Thet Transcelve adaptor For SPRA . 15.00 | 1 Yo. AMATEUR ELECTRONIC SUPPLY &
5CC-4 Crystal Calibeatar, . .......... 2000 1 4898 W, Fond du Lac Ave, Milwaskes. Wis. 53208 [ ]
RY-4 Teletypeadaptor .......... veen 10,00 B | am interested in the following new equipment: 1
DIAL Crystal Selector - plain........ 135 e | | ]
CRYSTAL KITS FOR SPR-4 : :
Aeronautical Qverseas — T orystals. . $ 3200 Ih h i . - 3
Amateur Bands — é crystals........ .. 27.00 £ 1 ave the following to trade; twhat's your deai?) 1
Citizens Band — ane crystal ..., .. 500 & . 1 1
Marine Bands = H crystals.o....0a0e 49.00 . | | |
MARS = Serystals. ... .o ciiaea s 2.00 1 ]
Teletype Commercial = + crestais ..., 18,00 g Ship me: 1
Time & Freq. Std, WHY — 5 crystals .. 12.00 i i
Tropical Broadcast - 1 Crystals . ..... 13.50 ¥ B | Enclose § — I will pay balance af anyi: 0
Ray urenier, KUKHW 0 {7] CoD (1% Deposit) [7] GECC Revolving Charge Plan R
Mar Mail Order Sales : [TIMaster Charge* [ jBankAmenzard [ American Express H
AMATEUR ELECTRONIC SUPPLY  rcom s ;
4828 West Fond du Lac Ave. Milwaukee, Wis. 53216 g Exburauien yfasior Chargo P |
% b (1. S — -
Phone (414) 442-4200 1 " " R |
HOURS: Mon & Fri 9-9; Tues, Wed & Thurs 9-5:30; Sat 9-3 : Name:__. :
IMPORTAMT! — Plaase Be Sure 10 send all Mail Orders and Inquiries = Address :
to our Milwaukee store, whose address js shown above. The tollowing 1 K
Branch stores are set up ta handle Walk-in business only, ¥ City & State; ¥
17922 Fuclid Avenue; Cleveland Ohio  Phane (216) 484-7330 | . [ |
621 Commonwealth Ave.; Orlando, Florida  Phene (305) §94=1238 ] L1 Send used gear list
0 G O RNt AT S UR N P A R O B B B R

* TOP TRADES for your good clean eyuipment

#STAY-ON-THE-AIR PLAN — Enables you to keep your trade-ins
until your new gear arrives —ose no operating time!

» PERSONAL SERVICE from fellow hams whe understand your
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ELECTRONIC SUPPLY

YAESU

FT-101B

Transceiver $649
XF-3C/308 CW Filter 40
FA-8 Fan 19
160m Crystal 5
FV-101 External VFOQ 99
SP-101 Speaker 19
SP-101P Speaker/Patch 59
MMB-1 Mobile Bracket 19
FL-2100 Linear Amplifier 3359
FTdx-401B Transceiver 599
XF-3C/31 CW Filter 40
FV-401 External VFQ 949
SP-401 Speaker 19
SP-401P Speaker/Patch 59
FL-2000B Linear 339
FLdx-400 . Transmitter 339
FRdx-200SD Rec. w/6 & 2m 399
YD-844 Base Dynamic Mike 29
FTV-G50 Transverter 144
YC3556 35 MHz Counter 229
¥YC-355D 200 MHz Counter 289
tT-2FB 2m mob. Xcvr 239
FT-2 Auto Auto-Scan 2m FM 379

Order

Direct | = Send Payment in Full with Order

2-GECC Revalving Charge Flan

5.;1?': I=Magter Charge , BankAmericard
Ad! 4=C.0.D, (20% Deposit)

NOTE: Yaesu products are warranted {six months}
by the “Selling Dealer”, Therefore, it is important
for you to know that Amateur Electronic Supply has
a Top Notch Service Dept., is Wel! Established
and Enjoys a Good Reputation among hams.

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 5321[6

Phone (414} 442-4200
Brarnch Stores in Cleveland, Ohio
and Orlando, Florida
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amd AL Wilke received D5wear certificates of membership in th
Homtestars Radio Club at their annoal banquet in Chicigo. K9DQ!
las completed & vest pocket (200 milliwatts) QRP rransmitter fr
AU meters. WIZAY received his 25 wpm eade proficiency zwur
fram the League, Start planning now for the MNationul AKE
Cunventinn which will be held in New York City, July 1921, An
apeaking of couventinns, the Starved Rock Radio Tub will hol
tieir annual Hamfest at Princeton, 111 nune 2 instead of the nsus
4H club grounds near Uftawa, This yeut’s mpresentative from th
Leugue will be the ARIL General Counsel Robert Boath, W3PS
WIOK.E 1eceived an assistant director cerhiFicate at the Lake {'ount
arnual dinner from fhrector WYHPG, WASENA presented 2 slid
progron at the Jan. meeting of the Nnrthwest Amatenr Radio Clu
{Chicapo). WAYLXP is back in the Arlington area. The Rock Rive
Radio ¢Club Humtest will be held Sun, Apr. 8B, 1974 at the fe
County 4H Club Uentsr ub \mboy, New MNovice heard wa
WNYNSE. New appointment this wonth is WBOIPS us ap OO
EYMWA is now an A-1 nperator, having recewved his certificate fror
beadquurters. WOIXV worked a Z1L an 80 meters. Traftic: KOMW.
H1H, WUNXG 37T, WYMTT (RK, WRUSPS 184, WOAES i5(
WIOYL 136, WIXY 113, KIZTV 15, WAYLDC 98, WBYLIED 74
WILNQ 59, KWBGL 57, WEYFWO 54, WBIHEG 34, WBYJTK 51
KYDQUIWBIAIE S0, WOZAY 25, WIHPG |6, WAGULP 1f
WEBYFLE 14, WBIKZO 14, W9PRN 14, WIRYII 14, WAYMZS ¢
WAYLHL L.

INDIANA — HUM, Michael P. Hunter, WAYFED — SFC
WAYYX A, FAMs: WBYHOT, WOHWR, W9PMT. RMs: WBOLHI
WIHRY, WHYK VN, WAYEED,

Nets Freq. CMT Ny N QGIiT Mgr

LN 3410 13530-2300 Dy 3272 SOTWBOFOYS
2130 M-8

QLN LT Q0006 Py 23w A18 WR9IH

1PN A98q I 3uu-21 30 s SWHS AR
000 8

IPUNCW XS] YA30 Iy s HRWRIKV

IPCINVHE Ay noL Ly W EICYT

ClroN su.r Q110 Dy 24 K9HL

SLPON 50,7 N0 M'Th TOWAYUILE

Hoosier VHEF na B

T'm beginning to get things sorted out now. Much thanks to vo
tellas tor your vidued assistance. Heginning next month, a list of new
appomntments and endorsements will be included. Congrats to W9t
o being named QIN operator at the year. Fantastic work. Congrat
to WHRUTHI on eatning hig hxtra Class. Rameor has it thut WA9IRW
swiep? both phone and cw during CD. Although the high bands kaw
been dying. the |60/80 activity is in tull swing. Plenty of ¥ sact
evening, Net actwity on K75 has heen good despite [
conditions. 115 got to get better. SE'T avtivity was reported ver
low. Appuintee activity reports are on the upswing, (F they woui
devote one-tenth of thew ettorts to their appts. the sotvity woul
be fantastic. KYOXA and the indpls. Red Cross conducted u floge
slrvey ont Dec. 17 nn & tm, Very happy to report no problem
existed. BPL&: WAUELEY, WHBYNJA, WBYIHH. Trafficc WALEIL
L8], WRYNIA 440, K9KZX 235, WRYRVN 227, WBILLLH 2322
WEBYFOT T, WYBUO 115, W9FWH 107, WIKX 94, WASTIS 97
KAHYV £3, WAYOHX ol KACRY 52, K9PSL 50, WOOLW 43
EHRPY 42, Woldio) 41, WYDKP 30, WAYOAD 30, WYPMT 25
WARLLY 27, WRIGE 10, KI9BRWO 20, KDY 15, WoOHWR 14
WAYRHVS 17, WRICAC 12, WBIRAP v, KYTZIN 4, WAYLLY &
WUKWB 7. WORLP 5, WAYENU 5, K9YEM 3, KYDLY 4, K4PNP 4
WRYBEEL 3, WIFC 2,

WISCONSIN — 5CM, Roy A. Pedersen, K9FHI — SR WINGT

PAMs: H207TQ, WBICVB, WAYOAY., KMs: WIUCR, KHKSA
K8t

Net Freg, LimeZlibavs QN e Mgr.
BWN mRg (148 M8 d%0 tn WANDAY
BN SUBS Lron Dy teh 124 WHAVE
WiFON 29%8 IR R LY. ¥ B [ (7] WASNI
WSBEN Juks ARIn iy 44l 184 ElITC
WIN{E) 3aal BOOD Iy Era £40 WALtk
WINIL) Atvhl GOY sy i34 "9 KAl
With deep yeeret 1 yeport WYAPL, WYIAW ax Silent kevs

Certificates renewed: WODND as ORS, OBS, WIN: K9CPM fo
HWN, BEN, WSBN, Momtor 7070 kHz WTF tor faffic an
eluergencies K300 AM o 4130 PM local time. WO2G0 renewer
HWN, BEN, WSBN ORS, DPS cortificates to WAYZAZ, WNIII/
revigned as treas, For WARAC. ORS cert. to WASGIU. WNA picnl
duly 14 at Wise. Rapids. KEN cerfificates to WBSCVE, WBYLK A/
WIMMPG WAYZTUL WAIGIU on IM. 4. WSBN cert. renewed to
WASKRT and WOKRKEK. WASAIW HC far Walworth Co. QP
certificate to WODXY. Benewals: KOUTOQ as OPS and B, alw hi




The 2 meter leader
hat's crystal clear!

RECEIVER cmwrm
146 . 8
VoLUME e

o )

PULL TO 5PD

BQLLLCH

The modified Clegg FM 27B transceiver
now covers the entire range of 146-148
MHz . . . and needs NO additional crys-
tals. It's the only 2 meter rig available
now with built-in total coverage that
also offers greater than 25 watts output
power, uses 10 IC devices, and has
Teflon* wiring throughout. Not a singte
bi-polar device is in the RF path in
fransmitter or receiver . , . ensuring
greater reliability. Accessory power
supply and sub-audible tone on transmit
are available too. At home or in your
car, the FM 27B gives vou the ultimate
in total 2 meter periormance. See your
Clegg Dealer NOW or write or phone
us today for detailed data sheet on our
2 meter leader.

Amateur Net $479.95

AMATEUR E[EG

17929

4828 West Fond du Lac Ave.
Milwaukee, Wis. 53216
(414) 442-4200

o rnas e abee s

CHECK THESE SPECIFICATIONS

GENERAL o
POWER REQUAREMENTS: 12 to 14 VDG ;f,"
Current Consumption at 13.5 ¥DG: ;%?é

Receive: 4 amps squelched, 1,2 amps ynsquelched.
Teansmit: § amps max,
DIMENSIONS: 7%" X3 u Y

weight. RECEIVER

TUNING RANGE: 146,00 to 148,00 MHz, continu-
pusly tuneable with reset capability of approx.
1 KHz to any frequency in rapge.

SENSITIVITY: .35 uv max. for 20 db quieting; .1 pv
for reliable squeleh action.

SELECTIVITY: |1 KHz at 3 db; Less than 30 KHz at
70 db. Adjacent (30 KHz spaced) channel rejection
more than 70 dh,

AUDIQ OUTPUT: 2.0 watts {min.) atless than 109
THD nto internak or external ofim speaker.

TRANSMITTER
TUNING RANGE AND CONTROLS: Same as
RECEIVER.
POWER QUTPUT: 2% watts Min. into 50 ohm foad.
P{A transistor protected for tnfinite VSWR.
MODULATION Internally adjustable vp to H} KHz
on aad up to 12 db peak clipping,

deep; 4 Ibs, net

i

82 Gommunwealth Ave.
Orlando, Fla. 32803
(305) 894-3238
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r \ BWN., BEN. WSBN cerlificates. h9t Hi renewed bhis BEN, WSBA

%‘ vectiticates, afso QPS. Yellow Jhunder Hamiest day 1% Dell Viey
f 1 Hotel, Contact WBIEWR B4 14th St., Barmboo, Wis. Groen Ba
! } % anntal banguet Arrport Ink Mar. 24 Oshkeah RU new officers as
1 Lo WYBDE, pres.; WYLIY, vicepres; K9ILWV, sery -trens.; WORKR

VL e X exsr, comm, WSBN certificates to WBY1 K A79, WBYESM. WAIGTT

,_wﬁ--\\’f"" . 5 starting Novice wass of 4-h members who wee huidicapped. Nic

...... - \‘ golny Dick, Rxpermental Avaation Asse, Net 3977 0 P.M, M-F

NCS WIKKEK. QRS to WBRREWQ, WNYMFA woiked XFITE

RE2SRO, K175, WPes, YPYHL, WBZIFASVPT, on 40 mefers wit

Viking 2, HRIOK, dipoie up 10 feet. KYCPM made RPL. X90GT

4 EYRHA on 2 meters. WNSLEC went from Novice tn Advance

tl Class last Dec. WIN-L wertifiontes issued o WIAYE, W9BCC

y WOt WICXY, WODND, WRYEWQ, KPLGU, WIMPG, WASZ A7

3 WHBIHLM: BEN to WRIESM, KYWRQ, KYOXY wurked Fl1., Tenn.

‘\ Miss., and [a. un b meters: alio Tex. NC. s alo on 220 MH

T % funning 2 wakts. Irafte: RYCPM K8E, WXy 291, WYDND 258

£ - 3 X WAIEAZ 194, KebH 124, K9LUU 115, WIMEG 107, WOITCR RE

\ [ RILTO 64, WANGIU 47, WHYARE 36, KYIPS 45, WIAYE 41

- WYLHW 41, WO RO 40, WIFSH 38, WIMMP/G 36, WASOAY 34

: WHHVE 52, WHIXY 31, KYESA 23, WHYKMO 23 WARATW 21

WAVPRM 17, WYZRED 17, WRYKEX 7. WNIELSS 4, WYRTP 4
WBSILE 2.

DAKOTA DIVISION

MINNESOTA - 3CM, Casper H.o Schroeder. WABVAS
WREFVI moved to Detrait Lakes, Mina, unid is nn o metess ssh an
Ymeter fm. WPGPO has new HE-2B, Tunfic; WARVAS 1258
WREEMN 356, WADYVT 137, WaAURKRA Jui, L4PIZ 163
WAGVYR 142, KYCSF 13 K@ZRD [27, WARTFLC 09, WARBGR:
Y3 WRARTL a7 WEEFCY 8T, WAHYTZ 86, WRICNM H4, KYGN
T3, WREDRD 67, KEFLT 44, WBOFME 44, KGZR] 42, WAGNITF 34
WHIBCYM 36, WARYUP W, BOFTW 28, WABCUA 25, WIHIPN 13
EOZNE 17, KOWMH 15, WABHE |4, KURMX 13, WHBYFNK It
WHIRL TN, WARYAH & WAGIPR 7, KASXD 3. WAUMMY 4.

NURTH DAKOTA - 5OM, Harold 1. Shects. WODM - HRC
WAGAYL. OHN: EPPVGIE KM: WABMLE. Q0O WYBK. WQEHBL
waiitinues to improve und on the air mpchewing, DX und nets. H
wweently received a 25 year membership pin from ARRL, WBEBY:
wigde high score for N the recent PON CCPX. Conerats. Th
YT WX had some rupged going with the time change and long yki
but NCS WABRWM hangs 1n there. Nice wuing! WPTUF recentd
retired, has gone to west coast. The SET was guite suceessful
WARWLE/Y held torth after PON in the evening for belated traffi
there. WABSLIF reported 4 sessions of RACES with ONI RS and L3
QT The dheodore Ransevalt ARC of Ddckenson  instalie
WHRETR, secy.-treas, Also twn new Novice ¢lass calle WN@LK
and WNOEFN, WNBKSD worked tn the recent Novice Round-up
WAPSIE$ sends his greetings o ail, has his 75-meter inv. ¥ 1zp hu
wot the heam or tower, WABMLE and WAGBMG weair made th
FRHR.
et kHz COSTDape Serv N o PO 3er,
Laoase Hivar  (udi QUMY % 4+ 52 TwaCDo
KAUES wga.s P7MME S ASO PYTATGAT]

(LR WagsUur
Y9LWX Net 39950 4730 M-F h A37 SIVWAGKIWM
PON INUs.S Duon 5 13 254 SIWBEBMG

1 230 5% WRABPS
Tratic:WAPRWM 259, WAGMLE (04, WAGSUF ST, WYCDO an
WRDM 53, WEWWL 48, WARWLP/O 47, WAPRWK 26, Wikt 22
WBABMG 20, WBGBMH 15, WBABHI 6. WARIPT 6, WYMXF 3.

SOUTH DAKOTA -~ SOM, Ed Gray, WAGCPX — The 197
South Dukots ham piekic is scheduled ta be held 1k the Watertows
e this year, under the wponsarship of the Lake Area ARC. The
dates are Auag. 17 and 18 with u probabie site uf Lake hampeska
More detadds will be provided as the date approaches. WBEHAT anc
WN@LOG gre promoting amateur tado during “Mini Uourse Week”
ui Washington High in Sioux Falls. Lentative plans call for a Dakolbs
Convention May 4 at Mankato, Minn, Lhe Swoux Balls ARG wil
holed an Auction Apr. 4 af Tl BM. WEBIHIV recewved he:
Advanewl Class license, WARGONL and his XY received rher
&dvapced and  creneral resperctively. Net reports: WK Net -
- : Mefl31 NI - 343728 Barly bverang — S0R/T: [ ate bwering -
iy : 4 ; [316/45; SDN CW « MB/IN5, [mihic: WARROE 6k6, WHZWI
R, WARTNM 232 WABNZA luu, WEHOY 9N, KBUSY 44, wiMZ
25, WAUKER 18, WBUIV 15, Wilklz 2.

DELTA DIVISION

ARKANSAS — SOM, Tlimmie N, Lowrey, WASVWH — FAM
WRSKFDP, RM: W3ELL, Former Wise, SCM WINKE, has moved tc

iar needs.

cu

Phone (414) 442-4200

wi s

UNIVERSAL Aluminum Towers are GREAT !

4828 West Fonddu Lac Ave. Milwaukee, Wis, 53216
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Write us for literature Shown here is a Model 18-50 (18 sq. ft. wind foad - 30 ft. high) installed
-at Ted Willett's house (W9NHE), our Print Shop Manager. AMATEUR ELLECTRONIC SUPPLY

‘Modzls ara available from 30 - 90 feet with a choice of wind loads te meet your specific neads.
can recommend the proper UNIVERSAL TOWER to fit your part




- THIRD CHANGE

10 BE TOP HAM

FIRST. The 2 meter lwader . . . the Tlegg
FM-27B. The only transceiver that covers the
entire range of 148-148 MHz . . . and needs no
additional crystals. The reliahle rig that costs
vou a lot less in the long run. Get one and be
a leader,

Amateur Net . . . $479.95

SECOND. The world of 220, . . away from
the 2 meter crowd with the Clegg FM-21. This
transceiver has 3 unique triple-duty crystai fea-
ture. . . it uses just one crystal in any channei.
The specs are tough to beat. . . 50 is the price. ..
extend your range! Join the world of 220,
Amateur Net of FM-21...$319.85

AND NOW ... the Clegg HT-146. Wait ‘til
you get your hands on this all-new hand-held
2-meter transceiver, Besigned to give you reli-
able commercial quality performance at low
cost. All solid-state with a host of features
including a unique battery saver design. See
your Clegg Dealer, call or write us now, or fill
out the coupon below for detailed data sheet
on what we're handing you.

Amateur Net . . . $289.95

HEY, YOU CLEGG INNOVATORS,
SEND ME INFO ON:

[1 Fm-278 O HT-146
Transceiver Hand Unit

[J Fm-21 U Place me on your
Transceiver mailing list.

] 220 MHz
Repeater Leastng

Name

Address

City State. T+ S

m _[’[ew DIVISION

3050 Hempland Rd., e Lancaster, Pa. 17601
Tel: {717) 289-3671 » Telex 84-8438



CRYSTAL FILTERS
and
DISCRIMINATORS

by K.V.G.
1 27/64" x 1 3764 x W
9.0 MHz DISCRIMINATORS .

APFOL = & KHz RITY  §24.10
ARz <10 KH7  NBFM  $24.10
D903 +12 kHx NBIM  $24.10

9 MHz CRYSTALS (He25/u)
AFSO0  9X10.Q kHz  Camer 3380
kHz 1B 3380

KF0R w015 kHz LB 380

AES03 w990 kH: EEQ aMn
k0% Hr28/u Suchat BL .
9.00 MHz FILTERS

wFg A 2BkHr S9H 1K $3L95
##9.8 24 kHr S5HBX  $dbdy
KEQC ATBkHE M $46.95
REGH  S0kHr AM  LaBun
YRAE ladkHe NBEM  $4B95
AP3M  OHHHT W 33429

VHF Comexrzrs UHF

Standard LF.
28/32 MHz. Other
ranges to order.
Size 4% % 2% %
1% in, plus
connectors. Power
12v. DC. All
specifications apply
to 50-ohm system.

Madel MMcB0 MMcldd hMe220 MMc432 MMc1296
Freq. {MHz) 5058 44048 20224 432436 1296-0300
.., Yyp. (4B} 15 28 34 it 8%
Gain, v, (98) 1 n % ® 20
PRICE. 370 45370 $6445 36445 18595

MULTIBEAM R

46 element MULTIBEAM 70/MBM 46
{fer 420-450 MHz)

50 i} coax feed  Weight...... .5 Ibs.
Power rating...... 1 kw  Hor. Beam......19 dgs
Length...........104 ins.  Wind lead .......38 Ibs.

L

- 1B ins,
@

{at 100 mphy

Stacking Kits Available

SPECTRUM
INTERNATIONAL

BGX 1084C CONCORD
MASSACHUSETTS 01742
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Hurseshaoe Bend and is now WSUALL Soory to report Sitent Key
WARIDE, of Kapsas Oriy. who chevked in Ark. nets regulasly.
Keversi hams report trouble with brand fnew rigs — makers must bhe
capying the auto industry. [he next OZK sponsored pleme will be
at pavillion ammber 7, Buens Park, North Latle Rock, Apr, 21,
WBSCRZ in Bentnn has the new Druke twin e ob R4CTX4C,
40-ft. Rohn fuldover tower with four hand three-vlement heam,
EAOKQ has a Heath Comanche/Cheyenne/Hustler combination
mobile for cw operation and was active with it duriog the 5k1. New
Novice in Kenton i¢ WNSLAK who was usststed in tramning by
WHSAFR, The OZK CW tratfic net ended the vear with 3182 QNI
KAOKQ passed the Fxtra Class exam Feb. §.

Aper Freg. TYmefZ ) Days Mgr.
Razorback H5B RELE Y 1330 Dy WBsI'DP
DK STAS unon Py WISMYT
Ark Fhone 397 1160 M-5 WaPOH
Ark Past CHfice REY TEIN MY WEOEN

Traffie: tdar.) WSENT 300, WSMYZ 120, WSELI 38, KOKQ I,
WBSAER 7. threr) WSTNT 343, WSEL) 96, WSMYZ R6, WNSIGE
25, RSOKD (5, WESHER 7, WHBSAFR §, WSKL 4, WSTXA 3.

LOVISEAMA  5CM, Robert P, Schmidr, WSGHP — asst. 5CM:
John #. Souvestre, WASNYY, SEC KSSVD. RM: WASLZ A, PAM:
WHSERL, VHIY PAM: WASKND. T'hanks tu all who belped make
SET vae of the best ever in L. New utlicers of the Jetterson ARC
aie KHPME, pres.; WBSGEM, vice-pres.; WASSRA, treas., WBSCKK,
sy, New gl of the Slow Speed Net as WASIOU/S. KEDPG,
WESKW and WiE X1 gppuinted asst. dir. WN3IZF scored 420 pnints
i the 10-Meter cuntest, WESDVS new Army MARS awember,
Congratulations 1 WASTOQA nn receiving his Section Net Cer
tifwcate tor work on LAN. K31XZ passed Extra Ulass exam.
KALZESS busy with new witenna anticipating {Jscar 7, .
achive on RITY. Twin ity Club started new Novice class tn Peh
WSHGT pew ORS uppomiment. WBSAAA new 1afi Member.
GNOARL now meebing i new chub o, RIARN has new
2meter amphfier. WASTX0 now uperating ssb on 40 meters,
WASERI active on L AN, WASZZA LAN mpr. needs check-ins from
susevepurt area, Al Novices are invited tu chech inta LSN the Slaw
speed net an Mon. and Tue. New members of the Delta DX Club
are WALLL, WESZW and WASAWL.

Ner &z TimefCOT vy QTC ONT Kgr.
LAN L3R 640 & 104 221 ITOWASTITA
1IN n nds Dy 153  FIOWBSERI
LsN 3in3 %00 M I 4 ABWASIQU/S

Traffic: WASZZA 457, WSGHP 1%, WASTOA [ 14, WASIQU/S 72,
WASFID 62, WSHGT 62, WNSIZP 41, WBSLR (I 35, WASQVN 25,
WRSDVS 21, WSGAD 12, WBSIZO 1D,

MISSISSIPPL - ACM, Waiker J. Coffey, WINCB - MIYCT
WASKHIE The HCHO Group sponsored u ™ Talk To hanty Clius™ v1a 2
meters 2t the Miss, Childrens Hospital. A HT waus wsed to get to {He’
Mr. Santa with WSHTV und WASGYM doing the switching at the
North Pale with WASEFL and WSIWJ at the tospital. WIGEN
wupplied the HT. Vidksbusp bos womnlzed o Vluby oelbwers are
FAIMT, pres.; WASSEG, vice-pres; RSVHY, treas. Gooip hopes to
pet 4 repeater o the air. KREYUWIS has o Uxpedition to Lo
courtesy U8, Navy, WBSDCY jucks RIA10 to have his SHWAS,
WRIRGHS pave slide and sound talk on working Uscar at MUARA
mevhng, Gult Coast Sheimp Net has I7 wwembers in 1 meters.
WHBSKDV building SH401/SB303, WASKYB back on air 10 through
432 kHz, WASKMS building new sold state aute repeater for his
Guutier site. WBSKDV and WHAKYVY have new D.meter ngs.
WRBSDDQ putting up new tower and qiad. WS VOU active nn 2 with
channelizer. KSYIN putting up tower and tri-bander. WS5GWD has
up o 701, tower and three-clement beam on 200,

Ner firrg, TameZ i Days N T Mer.
MIN lans 045 Dy 241 OI® O WASYIW
MNN, VTR inn MWE 121 343 wpsSDLW
CUSEN 34728 2330 Ty - WEIHS
COOHN amas uion v 1423 los WESDVS
MNFON 4970 D345 MS 234 I3 WARGYOSS
MSEN I9HT.S IS Dy 1330 216 WHSKHREM
LN 146.52 0100 Ly WRSLCY

Traftie: WBSDLW 623, WBSEML. 38D, WASYZW 252, WHSEIN
240, WSEDT 140, WaNCH 141, WNSHYR [55, KsYTA 9]
WASTHM/S 87, WSWZ 62, WBSGUH 36, WHSEKM 34, WBSE HA
2 WIBW 16, WESHYY (2, WSSYA 12, WASKEY 1. WsQbU 9
WBSBUE 8, Whibiy 4,

TENNESSEE — 5CM. 0.0, Keaton, WAJGLS — sk WB4DY]
PAMs: WARUW, WAINEC. RM: W4ZJ.
Wer treqg. FVime (¥} iDays  Bees,
rpw HEEETH 140 M- bi}

oNT
Sdab

g Vigr.
52T WAALWW



You‘ve Heard About It...Now It's Here!

HOTTEST HAM

HAPPENING
SINCE FM/SSB...

the New Ciegg Repeater Package That
Puts You in the World of 220 at a low, low cost!

Now. Join the world of 220 MHz at an unbelievably
low cost. Clegg, in an all-out effort to bring vigor-
ous activity to radio amateurs and thew clubs from
coast to ¢oast, has a new superpackage that’ll turn
yau on ta 220,

The Clegg FM-21 220 MHz Transceiver, part of the
package, gets you away from the 2 meter crowd in
style. [t has a unigue triple-duty crystal feature . . .
and uses just 1 crystai in any channel , . . 1 crystal
gives you a separate transmit and raceive fraquency
as well as automatic 1.6 MHz programming in the
repeat mode. Just one of the big pluses you get

with the FM-21, another all-American made quality
rig from Clegg. And it's only $319.95 amateur nat,
But the real revolutionizer is the Clegg 016 Repeater,
the other half of our 220 bargain. This is a self-
contained automatic radio relay station, including
duplexer, that lists for $100000. It is cesigned
with high-quality components and will operate over
an indefinitely long period of time. [t has all the
perfarmance standards built in ., . all the normal
repeater problems designed out!

Dan't miss out on getting into the world of 220.
Contact your Clegg dealer for this ridiculously low
introductary offer.

~—ISG

C’éq DIVISION

3050 Hempland Rd. » Lancaster, P5. 17601
Tel: (717) 299-3671 e Telox 848438



DYCOMM
NOW HAS 2 KITS

For your portable or low power rig

o .5 watt — 3.5 watt input
& 30-40 watt output
® Model Super E

Intraductory price only $49.95

See February (AT page 137 for full details

Back by Popular Demand

A LIMITED QUANTITY
OF THE 80 WATT D KIT

See December (ST page 149 for full details

_ $5995

Excellent Detailed Construction [nstructions

Send check or money order to

DYCOMM

948 Ave. E., P. 0. Box 10116
Riviera Beach, Florida 33404
{305-844-1323)
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1148 M-V Wabrp
0D M4 WRAPRE
L4D0 s5H
CPON GRG0 003D Nn 4 125 In WHARHZ
TN lads  wooa Dy 24 134 o8 W4ZIY
tNN FMTS 200 1y 1% [ k3 WBANIR
FTVYHEN 0.4 QUB0 MWE tt 14 W WaNGE
EIVHEN 145.3 o000 TTh * L] o WB4DZIG
ETIMN 2479 4200 WE 7 i1 1 wWaaNn
MITMN 258 G0 Tih 4 0 0 W4FAY
ACARFCNIAL.2E uloo | 5 " 1 WAIBAK
14a. 88
TTIN 9 11 1 WBAPPY

New officers for KARC aod BMRC we WR4MPJ, pres.. Robert
Vambert, seoy.-treas., BMRC, Kim  Salver, vice-pres.; Charies
Benedict, asso ed, of Zero Beat; Hank Resch, ed. and Jim Raller,
spry -irgag, of KARC WE4PRE is now the net mgr, of the vwening
sessions of the TPN. Lhe 1974 SFT was o suceess, three seeslons
coverng twenty  twe gnd o half Rours wath 451 stulions
pactivipating and hapdling 300 messages. N Honor Bnll for Dee,
3, WHANIR, WHADJG, KAYFC, R4ACNY and on the UNN
WHALOY . WALROOD, WRINIK, ben. top ten OND cub ¢ to
WR4NIR. WRIDTU, RACNY, WBSCRT, WN410Y. R4YHC,
KAVVE, K45KD, WEAKHY. WALBOO. We are looking for Novice
traffic operators who wunt to hecome jr. ORS, please apply it
interested, All appolitments now are for a twa year term mstend of
the one year as before. Traftier W4OGG 330, K4CNY 43,
WHADYS 219, WBADIU 173, WHBANTR 147, WBADUD HR, WaCYL
57, WRAYPO 56, WALGLS 52 WB4LPS 48, WN4roy 12,
WALAVD 30, WAILAX 25, W4RIW 23, widuzD 22, WBAMPS
20, W4SGL 17, WEAANY 14, WA4BMY 12, WA4ZBO 1], K481Y 9.

REAT LAKES DIVISION

KENTUCKY - SCM, Ted Huddle, W3CID — 3EC: WA4GHQ,
BPLs: WBAVBG, KAMNF and WA4IOR.

Nt NI O Ner ukl QTC
KRN 278 46 KNIN vl (18
KTM 1258 198 HION KT 37
BYN 387 S

Phe anmnital section meeting heid Jan. 20 n Louisville was 2 hig
stceess with 4 attendees. Director WRELT) and  Vice-Drector
WEIMIE were o band to answer Leagme guestions. Preliminary
rzsults indwate that planning pays off. {wensbore had a claimed
seore ol 1775) The Blue Urass ARC visited the "uther side of the
tracks” by tounng 4 local TV station recently, WB4ZKC now hax his
General. WB4TPU made Phone 1MXCC 230. Traffic: WB4VBG 412,
AHY 379, WASGHQ 131, W4CID 31, Wa4JQs 174, WIBAZ
220, R4AMNE 217, WREZME 65, WB4ZML [uh, W4BEJ <1,
WHAYOS Kb, WA4VZZ 78, WBAREN 72, W4CDA 55, WB4WCM
25, WRAEOR &4, WRALLE 431, WaQYT 43, WA4UAF 41, K4DZM
32, K4UMN 27, WB4QVS 21, WA4AVV 19. WHIQZ 17, K4AVX
14, K4HOE 10, WBINHO 9, WB4HUS 9, WB4YAF 4, K4LOL 3,

MICHIGAN — 50M, Ivory J, Olinghouse, WS8ZBT ~ Asst 5OM;
AL, Buker. WHTZE., Sk WRMPLDL RMs: WBIYA, WBWVL,
WRRTN, KSR MU, WBGLC, WHRIMI, PAM:: WEGVS, WaNDL. Vil
PAMs: KEARM, WABWVY.

Nt Freq. fimesiave  ONT QrC Ness. Mgr
OMN 16632200 By J 359 3wy 95 WRIVA
WEBN WASTION Dy H30 269 W WSUvs
BR/MEN 39402130 Dy 9t 146 21 W HNDI
HPEN WILALIN DY 172 56 3% WRRINH
GLETN 39320130 Dy 25K RIE] -~ WBBUHY,
FUN ARKSISOD DY 1078 331 31 KHLNE
PONSCW 6452300 MfS  1ns 27 7 YEADPD
Mi.6M F2300 M5 2on 40y 13 WARVYR
NN 372021 30 Dy 3k 183 i1 WBSIAD

WROVQ reports 52 QNI 2 QTC, # sessions of the 5.W. Mich,
I-Meter tet. The 5. W. Mich. b-Meter Weather Net beld 4 meetings,
51 ONI, KRZWR as net control WARWVVY™ Cattish Nel had 49
ONE in 4 sessions on 2 ometers. WERGU, WAFZ, WARFTT and
WRBCEP have ined Sitent Keys, WNBRHG is new call in tHazel
Fark. KEGOT ot 2 dole in the Rulletin and v one week pot his
basement cleaned out of radin “funk,”™ KE8BWC is N.U. fnr SYARA
Neton 146.94 eveey Wed. at Bt PM. DST. Macomb Cn, bas a tew
wrpeater operating 6 AM. to midnight, 146.22 in-146.82 nut with
carper avcess, WNEMOQU and WNENKE are WB8s. Madison iigh
School now has the call WHEEBHNCL New riub in the Howell orea 1
the Livingston Area Radio Society {LARS). ST in Mich. was very
active, 30 messages were received hy the SUM. Many were using
cmtTgeney  power. WRCUP operated in o tent with o putt-putt
natside two days and ran up 1§52 SET points using 10} wafts, he
absor wat 61200 points in two hours hifleen minutes in (W CD party.




antennas FIVL

FROM THE WORLE'S LEADING

NEW MANUFACTURER OF VHF/UHF

COMMUNICATION ANTENNAS

(A) FM GAIN RINGO: The most popular —
high performance, half-wave FM  ontennas.
Give peak gain, and efficiency, instant
assembly and installation.

AR-Z 00 watts  135-175 MHz $i4.50
AR-25 500 watts 135175 MHz 18.50
AR-220 100 watts  220-225 MHz 14.50
AR-450 100 watts  420-470 MHz 14.50
AR-6 100 watts  50-54 MHz 19.50

{B) 4 POLE: A four dipole goin array with
mounting booms and <oox harness 52 ohm
feed, 340° ar 180° pattern,

AEM-4D 1000 watts  144-148 MHz $45.50
AFM-240 1000 watts 220.225 MHz 44,50
AFM-44D 1000 watts 435-4350 MHz 4%.50

(C) FM MOBILE: IMPROVED Fiberglass 3% wave
mobile ontenna with new molded base and
yuick grip trunk mount. Superier strength,
power handling and performaonce.

AM-14FT 146-175 MHz mobile $26.95

(D) POWER PACK: A 22 element, high per-
formance, vertically polarized EM array, com-
plete with all hardware, mounting bkeom,
harness and 2 antennas.

A147-22 1000 watts  144-148 MHz $56.50

(E} 4-6-11 ELEMENT YAGIS: The standard of
camparison in VHF/UHT communications, now
cut for 2 meter FM and vertical polarization.
4 & & Elament models can be tower side
mounted.

A147-4 1000 watts 146-148 MHz  $71.95
A147-11 1000 woits 146-148 MHx 19.95
£220-11 1000 watts  220-225 MHz 17.95
A449-6, 1000 watts  440.450 MHz 11.95
Ad49-11 1000 watts  440-450 MHz 15.95

(F} FM TWIST: A Cush Craft exclusive —it's
two antennas in one, Horizontal elements cut
at 1445 MHz, vertical elements cot at 147
MHz, two feed lines.

A147-20T 1000 watts 145 & 147 MHz  $39.50

621 HAYWARD STREET

MANCHESTER, N.H. 03103
CORPORATION
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CIE will give you a hand!

It you wani to be a Broadcast
or Transmitter Engineer. Fod-
eral Law requires you to have
an FGC License. And in TV and
radin today, there is a growing
demand for licensed personnel.
Cleveland Institute of Elactron-
ics will prepare you at homa, in
your spare time, for your FGG
exam with this assurance: when
you complete any CIE licens-
ing course, you'll be able to
pass your FCG exam or ba en-
titled to & full retund of all tu-
iion paid. Warranty is valid
during completion fime allowed

for your course,

The next big step 1o the top in
broadeasting is a thorough and
up-to-date knowledge of eloe-
tronies technology. CIE oHers
the courses you need .., with
lessons that kaep pace with the
rapidly advancing state of the
ari:. solid state and |G tech-
rology, for example. And with
CIE AUTQ-PROGAAMMED®
Lessung, regardiess of your
station working houts, vou can
study at home, at your conve-
hience, You sl your own pace
... establish your own goals.

APPROVED UNDER G.l. BiLL

All GIE career courses are approved for educational benafits under
the G.1. Bill, If you are a Veteran or in service now, chack box for

&. 1. 8ilt Infarmation.

Mail coupon today tor TWO FREE BOOKS. For your convenience,
we will try 10 have a representative call. If coupon I3 missing,
write: Cleveland Institute of Electronics, Inc., 1776 E. 17th Stroet,

Cleveland, Ohlo 44114,

r

1te of Electr inc,

] .
12765 Ennt T70h Straat, Gleveland, Ohio ddiia

Accredited Mambar Natianal Homa Study Coungl
[ | Please send me your TWO FREE BOOKS:
I 1. "How to Get a Commercial FCC License”
2. "Succeed in Electronics”

l Name

iplaase print)

Addrass
I Crty

State Zip

aterans and Servicemen:
I i.] Check here for G.I. Bill information.

QT-a7
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WRBIIT has worked 251 DX countnes and has 132 confirmed
WREANWY now active on 432 MHz KSGUE out of the Navy and
back won the air. WBHOWU waited 14 weeks to reccive his Generzl
ticket, W2ZXM told of eurly +b days during his  wsit 1o
the CARS Nov, meeting. Members uho had him tell of his
experience as Captain aboard = crippted ship. My sincere thanks £
to WRTZZ for the tine job he did for me while | was hospitalized
Traffic: (Jano WASPIM 332, WABWZE 435, WERITT 401
WEEIAD 333, WRMRM 272, WRT7ZZ 216, KEDY |98, WEENCT
186, WEIYA 171, WBERPY 1an, WEDC 159, KASILE | 15, W8GLC
114, WER'TN 107, KXL&P [0, WAVES 102, WRZRT 97, WEMO
A6, WENLY B3, WHEFBG 42, WRRGKR 75, KEZIU 71, WHEQI 04,
KBLIS 549 WBIKX 55, WARENW 47, KHSWW 46, WRNOH 45,
WAWVL 45, WEBRAPN 42, WBEDIS 39, KRIFD 32, WBRDKQ 37,
WEGYS 37, WBSMII 36, WARYPY 16, WARLXY 34, WRZUL 31,
WASCUP 30, WEIUC 0, WAOW 18, WRVIZ 28, WBLUR 77,
WEBENIL 26, KsAMU 24, WBFZL 2, K4AYD 21, WRDCN 2n,
EHIC 20, WEYIO 19, KRWRT 18, KRIDX 17, WNEOAA 1R,
WHRBYE |4, WRFLL 14, WBBEKA 14, KEUXV 14, WABQJL 14,
WHRHEL 13, WBIMTT 12, WABMDE 11, KRSDA 10, WEVXM 14,
WYBPO 9. WRRFEU 9, KBJEHA 9, WRORBE 9, WKREZ 8. WBAMFG
Ko KEPVO R, WBRDRT 7, WBREYM 7, WARWW T, WABKXR 5,
KXPYN 5, KRACO 4, WESCW 4, KRHGA 3, WARKHR 2 WARIFQ
LotDeed WBANCD 137, WASLXY 23, KRMIK &, KEPYN 5,
WERERFUN [.

UHIO — SOM, William E. Clausen, WRIMI  Asst, SCM: Kenneth
L. Simpson, WABETX, SEC: WABUOA, RMs: WASWAR, WBEKEKI.
PAMs: KEURK, WABYLW. VHE PAM: WARADU.

et N Sess breq Virne(Z) Mar.
LSSBN S48 190S 1D 125 (340720000 ERURK
2248

BN 51 400 i RRTT 2245/0200  WARWAK
OnMteN Sk e 5 sn.le  OLno WABADU
RN s39 et Al 38T P WEERKI
NOVICE T o M mT WRAMZT
BN-RTTY 211 B3 33 3605 1200 KENCY

New uppointees: WRRKK]. RM; WABDFD, £C, Hamitton Cnunty;
WERLNM, OPS/OBS: WHRFWO, OPS. Rerewal: KXQYR, OPS, The
Columbus ARA invites you to meet ARRL Pres. W2TTE and Dir.
WrILLE at 8 BM, Apr. 5 at 20 Bast Browd st WARZYTE und
WAKHDI have started ham radio classes at Springificld with 33
stdents. The Uuyahogn Fulls RC newslettor tells us that WBEHIW
recerved o Public Service Award and that WBSHGE and WRRNRI
are the new ditors, Southwest Ohio ARK' mioups again provided
communications tar Cincinnati’s St Patrick Day Parade. New
uitieers of the Battelle RC are WABQND, pres.; WBHCGX, secyv.-
teeits. Ihe Cincianab FM Clsh innored WRSCK with its Presiden tinl
Award, WASDEW spoke nn police radio svstems to the Massilton
RO SEC WARCOA vistted the Toledo sren and addressed the
Selwinn Hizh School RC and the Tuoledo Mobile Radio Assn, New
ulficers ot the Westpark Rodiops are WARYWX, pres.; WANNYW,
vive-pres., WBBHOZ, treas.; WNBPCZ, scov, U WABKPN jssued the
best report on SET that [ have seent “We learned ~ and how™!
KRSIZ demonstrated amatenr UV for the Manstield area Intercity
Re' b, WEFTU and NTS Megr, WABMOR addressed the Dayton
ARA, OVS WARZUO made (96 contuvts in 11 sections slunng VHF
S5 Phe Stark County Mumal Aid Net meets o 28.8 Sun. ot 1148
local ime and averages about 5N check-its. The ARKL Board of
Phrectars established o new public relstions program with 3 numiber
ub PR assistants to Be sppointed in each division. WABCOA will
head this propsem in the Great Lakes Division. The 1973 year and
ARLC vpart sbows Ohio having 1213 members and 57 Ineat
cergency aets. See you uf the Laveon Hamvenhon. Traffic:
WARBMCR 621, WRRKKI 392 WEPMI o1, WARIQ( AN,
WAKLNC 331, WABLTX 298, WHEHWE 291, WEOCU 249, WBTIB
240, WBRIHW 237, WARYIW 232, WBHRAKR 208, WABHGH 177,
WAHRSLD 177, WRSTIS 175 WEBANRC (74, WBREEZ 171, WHRIK A
P52 WEROTZA (48, WBAKXY 146, WARWAR 130, WRRIGW [T
WHEN] 115 KAMLD 118 WERMKZ 116, WRMGA (3 WERINM
TUF. WEEMPD 91, WARVRZ B3, WBRGGR 84, WRCHT &1, WHID
bb, WERCSH 65, WARBMAZ 36 WHCXM 35, WRDDG 83, WELLX
S0 WHAHUP AT WARBADU 18, WAKVWIE 47, WROOP 46,
WHEIME 45, WARKPN 45, WHEOLIT 45, WRYND 41, WRKHL. 40,
WEGYN 3R, WARMHO 34, WABLIPI 34, WASMGI 32, WROZK 31,
WARSSL 810 WRITTU 28, WAHMIH 8, KRRYR 20, WRI ZL I,
KEPRI 19, WRWLG 19, WRVVL. |7, WRRIHZ 16, WRIHA 19
WARGUL 15, WRARW 14, WARINVL |4, WENKQ) 12 WARESY
L KBRNL . KRRPX LI, WEEFGD 11, WENAL ||, WHRLNWY R,
WARIXT 8, WREKWD & KRIQB 7. WHEMGW 7. WNRORE 7.
WHRCLL 6, WRRFIC B, KEGRO &, WEXI G 6, KSOYR 6§ KRRXD
by RELISIE A, WBERCR 3, WNEMRY 2, WHAUL [, WHIRP




The amazing Millen dipper has

®No power cord.
@ Performance equal to or superior to the
best tube type dippers.
(3)1.6 to 300 MHz
Smooth meter reading over tuning rang
5 Good Dip. ‘

Sensitive metering system, using
Qzero suppressing circuit,

O Q-Multiplier for very sensitive
absorption-type wavemeter.

Complete with coils, alkaline $ ] 25
battery and carrying case u

TEL. (617) 324-4108

JAMES MIILLE

N3

olid State-PI

POLYPROPROPYLENE
CARRY UASE

MANUFACTURING COMPANY, INC. M
150 EXCHANGE ST.. MALDEN, MASS, 02148 éb:;“s'

PROTECTIVE I‘ Ll

RIDRADRARHIRADINRINDINDIDRARDIDIININDINDIRDINNINNDIDNY

UP TO DATE...

“THE 7ist edition of the Radio Amateur’s LICENSE MANUAL
is complete, up to date and revised to include latest information on
antateur licensing, Contains information on licensing procedures;
sarnple questions and answers tor all FCC amateur exams; all of the
current information on frequency privileges for the various classes

of amateur licenses; the full text of RACES regulations; details of

the Reciprocal Operating Agreement, and the current FCC cxam-
ination schedule.

A useful manual for all, newcomer and oldtimer alike.

Order YOUR copry today

PRICE $ , ,00 POSTPAID

Everything you need to know
for Novice, Conditional, Tech-
nictan, Ceneral, Advanced,
and Extra Class exams.

QUFSI’ION& _NUW \R
RANGED BY SUB
WITH HANDNBOOR PA(-B
REFERENCES!

The AMERICAN RADIO RELAY LEAGUE, 1.

NEWINGTON, CONN. o6Iii
DRDIDIRLDDINDDIIENNDRINIDNRINIDINIRDIRIRINIRNIRRNIHIND
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Send for Latest

TRICCER
CATALOG!

Everything
for the Ham

Send for this reliable buying guide to
carefully selected Amateur %ear. You'll
find it easy to shop at TRIGGER by mail.

We make fast shipment from complete
stocks of all the leading brand equip-
ment—aenerally the same day your or-
der comes in.

CHECK COUPON FOR YOUR FREE CATALOG

get a fair deal at

Tf?@ 6£R Electiondes

where the HAM IS KING

BEST TRADES IN HAMDOM

Trade high with TRIGGER. You’ll find we
allow you more for your present gear.
Write for quick quote.

WE BUY USED HAM
GEAR FOR CA%H

PROMPT SERVICE. ..
PROMPT CASH!

Describe fully what you have: Make,
model, modifications, accurate descrip-
tion of condition:

GET A GOOD DEAL FROM TRIGGER

SHOP EASILY AT OUR STORE
ON THE WEST EDGE OF CHICAGO
ALL PHOMES: 312/771-8816

o m e ———

TRIGGER Electronics, Dept. 11-AP

33443
Catalog

“7

'.- 7361 Narth Ava., River Forast, lil. 80308 :
} [ Send FREE TRIGGER Catclog .
l Name. o i
| rieasesmin 0
1 Address |
I H
City, State Zip }
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HUDSON DIVISION

EASTERN NEW YORK - 5'M, Grsham G. Berry, KI5IN
Asst. SUM/PAM: Kenneth Kroth, WR2VIR. SEC: W2URP. RN
WB2IKW, WA2FBL. K2DN (RTTY)L Nets: NYS twice daily
MIDLZ and O3UNZ on 3675 MHz: ESS daily at 2300Z on 3.9
MHz. Nuvice Training Net Mon-brl, at 22002 on 3.728 dHz st
looking tor ENY check-ing. NYSPT&EN daily at 23007 wa 3.9
MHz. Erivision P/R Net 2nd and 4th Sup. at 2200Z upen to all f
wtval discussion of PR problems. RTTY MNet daity at 2300Z
3603 Appointments: ANl renewals and » handful of cancellatio
for nom-reporting now in effect. Sorry to lose WA2JWL as |
Westchester dur to husiness pressure. Successor is WHR2VUK. Wi
addition of WZKGH in Columbia and WE2KDE in Putnam, &
WIURP lacks now » someone to take Orange Co. uvver fro
WAIWGS, who holds FC wot for both Ulster and Orange. Un ti
vlub circuit: Albany AKA heard WARETB on svnthesizers and pha
locked loop theory. Schenectady ARA beard A.C. Half, Chiel FA
Controlier for Albany airport on air traffic control and cor
miymeations, Communieations (Tub of New Hochelle had Direct:
K28JO s Instaliation Offtcer for new officers and director
WEUXW, pres.; WAZRAU, vica-pres.; WA2VYK, secy.; WE2ZMOH
treas.; W2YLE, W2DPV, W2IB, WB2VOR and WA2IZE ax di
Westchester ARA heard KICFE on early davs of ssb. Section clul
wer¥ active with pre-plans for National (onvention in MY at tf
Waldort. Details from your HARC representative ux they develo
write WA2CCF in N.J. for Registration Fotms and plan to be the
July 19-21. WIURP BPT. No, 14. WA2YQY trying to set up liaiso
between RACES and nther groups in Hennselaer Co, W2EV ki
digpe on sutomatic protection of towers against high winds — writ
him for details. Somehow missed giving WA2PJL credit for PSH
fot four successive months - sorry! WB2CFE back in section, in la:
CD Party ORP with Heath unit. WB2FUH needs Miss. and KLT ft
WAS, W2IB now Life Member ARRIL. Look lor (ficial Bulletins o
T6/16 vin WELVUE und 3.925 via pew (RS WARIQQ week enc
and on Cleanng House net in A.M., moming, that is — not *antiqu
modulation.” Cuounty s will meet next month with W2URP fe
Second Anneal Gat-together, See vou there. Traffie: (Jan.) W2UR
321, WB2KDC 259, WAZPTL 201, WBINKN 63, WAZCNE 12
WAZEAH 90, WE2VVS 89, WB21XW 81, WA2IQQ 66, W2GPH &
KISIN 59, WAZRFP 55, WB2FUH 17, WN20HH/2 10, WAZBRR
9, WNZRKL %, W2007 [, (Dec.) WA2PIL 176, WB2INKN 5:
WATBRY 9, WNZREE 6.

NEW YORK CITY AND LONG ISLAND — 5CM, John H
Smale, WE2OUHY — SFC KZHTX. RM: WB2LZN. PAM: WATUWA

VHF #AM: WRIRQF.

NLI1* 1430 kHz 190072200 Dy WE2LZN Mgr
NLl VHEY 1458 MHz 1900 MTWThF WB2ZRQY Mgr
NL]1 Phone* 3428 kHz L130 by WA2CXY Mg
<tear House 3925 kHz LD Dy WAIVYT Mg
All S¥C 3975 kH2 1300 Su WI0E Mg
MIC FARAL 3925 kHi 7300 MTWThES W20E Mgr
NYSTPEN 3928 kHz P800 Dy WRB2IQAP Mgr
E55 3590 kHz 1RA4 Dy KIUTR Mge

*Denotes section net; alk imes are local, St. Atbans VA Hospital i
looking for members or a compiete ¢lub to operate at its amaten
radin station, for firther details, contact WAZZHA. WA2UWZ
reports that WLS will be starting again the 1st of Apr, on 3730 kH;
at [R30 Jocal, this net isn’t just tor the Nnvices or beginpers, i
neads people who have been around, people who can teach th
neweomer the proper procedure for NTS operation. The Sutfoll
County Hadin Club held it's annual Dinner Danee at Land’s Enr
[nn, new officers: WB2BAU, pres.; WA2CXG, vice-pres.; WBICHY
red. 3wy WHE2ORY, vorr. secy.; WB2TSB, treas. Mid Island Radic
Club  otficers ror 1974: WAZEXP, pres.; WA2QLIS, wice-pres,
WINYN, secy. WARCTE, treas; W2XOWP, trustee. Congratulation:
to new QRS WIMLC. This seems to be a had winter for antennas
just about all reports recerved indicate some loss of aafennas
WEBILZN is trying 160-meter operation. Bob reports that he rer
into another tratfic statino, W2ZGP, there. WB2AEK will soon bt
retiting and moving to new (JTH in the Lake Champlain area
Welcome 1o the traffic world to W2GLE. Everyone is reminded o
the Nattonal Convention heing held July 19, 20 and 21 at the
Waldort  Astoria. For mnre information, please antaet sithe:
WB2CHY or K28J0. All stations submitting tratfic totals please try
o get the station activity repoct farmse into me hy the fitth of th
following month. Congratulrtions to new D2RN Mgr. WAZUWA
K2VGD 35 sporting a new R4B and $B220, he also has built anothe
station, not for the ham bands though, to see this resuit just tune
your 1V to Channel &7 WSNL, with 5 MW output that's some ng
Tratfic nets are still looking for outlets for traffic in afl parts of the
section, vou dan't have to be a megular, just once & week woul
teally help, The Hall of Seience Radio Club has a new beam up a

e e m e aaT et A srrdt s et b A ive e wms .
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FIFTH EDITION

Do you really understand
the Why and How of
Single Sideband?

ingle Sideband for the

Radio Amateur starts
with the Why and How and
proceeds to explain in detail
the functions of various cir-
cuits used in the generation
and reception of an SSB
Signal.

ransmitter coastruction,

Linear Amplification,
receiving techpiques, Ad-
justment and Testing are
some of the items you will
find uvseful and informative
in your day-to-day operation
of a Single Sideband station.

$3.00 uss

$3.50 Elsewhere

THE AMERICAN RADIO
RELAY LEAGUE, INC.

NEWINGTON, CONN. 06111

their site at the old World's Fair Grounds, Traftic: WAZUWA 890,
WEZLZN 190, W2EC 246, WB2FLF 240, WB20YV 232, WA2CLR
201, WR2CHY 83, WB2UFG 62, WAMLL 42, WAGLE 33, WB2WFJ
X, WBIFKF 17, WAZLIS 16, W2EW 14, WBZAEK 2, W2PF (2,
WIDBQ 4, WB2ZLYB 9. K2JFE §, W2AML 4, WB2FKF 3, WAZKXE
2,

NORTHERN NEW JERSEY RCM, John M. Crovelli,
WAZUOO — SEC: K2KDQ. RMs: WI2EP and WHE2ZRKK, PAMs:
KIKDQ and WALEFVH,

Ner kHzTtme(PM)1Days  Sess.  UNT e Mar
NIN H9s T4 Dy hil 5R3 292 WR2REKK
MIN 36958 10:00 Dy M 230 ol WB2RKK
MJISN 373e 8:15 Dy 37 154 71 WH2RKK
NJPN 3950 6:00 M-5

100 Su I8 TTY 333 WALFVH
NIPON 3930 6:00 Su el SR 1N WH2EIE
BVTEN 145710 100} Dy HIKD

The Bdison Emergency Net (AREC) meets on Sun, [1 AM. on
21135 kHz; at 8 P.M. on 7135 and Thoe & P.M. an 21425, EC far
fidison is WB2HSD and invites all interested to check in. WE2YPO
sething up new OBS sked on 144.9 at 7 P.M. Tne. W2OVW worked a
¥PS un 60 meters. latmuder Watcher W2WHB is using a new
vertical. WE2NOM having outstznding results on 80 rw working 20
new countries. WAZELW recently received his General. WN2GMQ,
WNZHSG and WNIPCF uctive on NISN. All interested in NJSN
should give it a try. Code speed is only $-8 wpm. WA2UDT active in
VHF 88 despite Rutgers Grad School work lvad. The Jafavette
School ARC station WA2RGY js active on 40/15 with an HW-15.
‘The SET pointed up the need for emergency powered capability by
nore of us. WA2DSA busy passing traffic on HBN and HSBN using
an SB-101. XARCN active during the SET passing ovee $0 messages.
WN2HSG working hard toward his Lieneral. W2DYS and WB2TFH
are teceiving some thankful replies trom OO notifications issued. |
regret fo wnform you that because of circumstarces beyond my
control | have resigned as SCM eftective bkeh. 15. Rill Keller,
WH2RKK has volunteered to be acting SCM until an election 1 held
in the near future. [ wish to thank ail of vou for the privilege of
serving as SCM hope you give my successor the same great support. §
feave vne or two suggestions — join Your local radio ciub and
support your section nets. Good fuck to all, Teaffler ifan.)
WBIZRKK 731, WAIEPL 581, WA2UAX 157, WA2CWS (50,
WALSHT 143, WA2BSU 121, WB2ELF 112, K200QJ 103, WBZAEH
102, WBIFWW 72, WIZEP 72, WA2UOO/Z 0, WAZDSA 69,
W2CU 63, WAZDVE 32, WBZAXY 45, WBIZRI) 27, WAZDIW 22,
RIZFE 21, WAQCCE 20, WB2ENS 14, W2CVW 13, WBINOM 11,
WAZRGV 11, WA2CAK 10, WBRHSD 7, W2ABL 5, WA2CFT &,
R2EQP 5, WA2EUO 2, WN2IYY 1, tDec,) WN2GSG 55, WN2TES
5.

MIDWEST DIVISION

10WA ~ SCM, Al Calbert, KEYVT = Judging rnm the actonty ¢
heard during the week end of SET, fowa will be among the lowest
of the Sections. This is a far cry trom a 1w short years ago when we
were right at the top of the heap. | am however ennfident that our
new 3SEC will be able to inguce a wmuch beiter showing in the *75
SET. WBQEFG reports that WEDSP has & new Novices at Usage, 2
nice showing for a winter’s wark, KDDA and WAJAUX kave been
nmuking sure that lows is well represented on the Daytime Tenth
Region Net. W@ETF has completed the conversion of an nld HRQ
i 61 to completely solid state, and is he proud! WB@LTI and
WBYFEL ure a father and son team at Elgin. Congratulations fo
WNGGUU of Cedar Rapids who recently passed his General Class
exart. WBPBPH has a newly completed $T-5 RTTY converter
waorking and has heen busy on 14 MHz RTTY. 1 have had a few
inquiries regarding the availability of the ARRL public relations
tilms, and anyone wishing to schedule the loan of the Midwest
Division enpies, should contact WRCY nt Salina, hans. duect,

Ners UNF QI
iowa 7§ (naon) 1382 [GLS
lowa 75 (eve) 4En M
lalieorn {cwl 146 an

Traffic WAQAUX 504, KADDA 302, KOAZS 273, WAGTAQ 140,
WIMOQ 69, WRLCK 66, WABVZH 46, WIWSY 32, WAGFFN 1,
REYVU 14,

KANSAS — SCM, Robert M. Summers, KPBXF — SEC: Kl MF,
RM: K@MRI PAMs: WEGCT, WBSBCL. VHF PAM: WAWTRO,
Mid-States Mobile Monitor Service for Jun., QN1 905, wyving 24
mobides, 90 Q1T Kans, Weather Net 31 sessions, WNL 373, WTC
211. Hambutchers Net QNI 286, QTC 14. Kans. CW Net [QK S ONT
361, QI 341, Kansas Phone Net (KPNY QNI 132, QTC 14, Kansas
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CAMERA ADAPTER P-1enables

you to take photographs “right-off-the-

air” and accepts a Polaroid Golor Pack }

or a Polaroid Square Shooter,

» Allows pholographing in a ltroom

* Simple-snap mounting for quick and
accurate piclure taking

vENUS

* Simultaneous hood viewing of picture CAMERA
being ‘taken by camera ADAPTER fq?ﬁ?\%%
P

*® Instant QSL via SSTV
» Amat. Net $3450

(~ VENUS'SLO-SCAN CAMERA | A\
has arrived! TRY OUR C-! CAMERA AT

VENUS' Slo-Scan Gamera will project FAST “DAYTON HAMVENTION™

SCAN VIDEQ real-time on any conventional I
home TV and with a simple flip of a switch _also welcome I

cnnverts the FAST SCAN VIDEO to Slo-Scan.
= Full, Hal! and Quarter Frame * Positive Negative Raversal HAHRISUN ELEGTRUN“;S N-Y-

» RF output for viewing on conventional home TV set.

your brighiness and contrasi conirofs. /

ORDER DIRECT FROM FAGCTORY DR AUTHORIZED DISTRIBUTOR AS FOLLOWS:
NEW YORK {Metropolitan Area) Barry Radio # MASS. [Melford} A. W, Electronics ® CALIFORKIA (Burlingham)
am Radio Qutlet ® FLORIDA (Pensacolz) Goldstein’s ® NEBRASKA {Omaha} Radjosmith

3899 Smith Street

H
= L o
Venus Scientific Inc, &5~
= 516-293-4100

Phone
The comparny that put high +oilega on the Mook, now brings yod e, teur ractio tochngiogy, T WX 510-224-6492

(Bujlt-in BAR GENERATOR fer foolproof means of setting our latest new distributor
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« TELREX

IProfessionally Engineered

“BEAMED-POWER"
““BALANCED-PATTERN"
"“PERFECT-MATCH"

Antenna Systems

B 9"‘
[ ‘. ,
HESRE
; 3@\"‘.“"

Ty
i J?' it Y

The design, craftsmanship and
technical excellence of Telrex —

Communication Antennas.

have made them the standard of
comparison throughout the world!
Every Telrex antenna model is
engineered, precision machined,
tuned and matched, then calibrated
for easy and correct assembly at
vour site for repetition of our
specifications without ‘cut and

try’ and endless experimentation.

\\%e_ ) f‘. ’”
with a ““MATERIAL” difference!

Also: Rotator-Selsyn-Indicatar
Systems, Inverted-V-Kiis,
“Baluns,” Towers, “Bertha™ Masts,
12-go€ductur Control Gable
e CO-2X,
~and

N
| I r e xlaborafories

ASBURY PARK, NEW JERSEY 07712, U.5.A.

!

/COMMUNICATION

SYSTEMS
~, SINGE 1921
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Ride Rand Net {KSBN) ON1 946, OIC [11, The following receive
vertificates of Merit for outstanding uchievements during L973 fro;
The Wichita ARC. WOHL WHPE. WAWUTT, KODVN, WBERW
RORHI, WHLNZ, KSFNV/Q. Believe all who were oun the sick U
last month are on the stow but sure recovery list this month. K§K
has heen off the ir for sometime due to construction wark. WUl
RM, New Mexico wishes to remind Kans, amateurs of the Nation
Traffic Frequency (NTHF) 7070 kHz, 8:30 AM to 4:30 PM, loc
time daily. Johnson County Radio Amateur Cluls announced May
as their Club Auction date. While we are on the subject of dates
how ubout a notification from each club with reference to the
Fartheoming Hamfest or other avtiveties, for listitgs in this colum:
ST reports are not all in as yet, but info from K@IMF indicate
Tand conditions plaved bad games with us during the 5k1 wer
end, Traffic: WBBGVR 315, WBYHRM 2354, WUHI 192, WHOY
TRT. WNOKWT 181, WNWIF) 178, K@MRI 174, WNGHTR 16
WROF 17, WEICZR 150, WNALIQ 138, WRFIR 94, WEMCH 7
WHPE 68, KBFPC 61, RAYTA S0, KEBXF 43, WOCHS 38, WiG(
do. KIRAME 31, WEMA 12, WABSEV 15, WBECDY 13, WABGNC
WAOWH 5, WARZTW 4, WANYC 3, WHEFDS 2, WARBD I,

MISSOURL — Acting 3CM, Ben Moschwnross, WAGEFMD — Ass
SUM: Clifford E. Chamney, K¢BIX, New appointments: WB@ATT
WAY VLT us kUs; WEBICKT and WARYNC, OiSs; WYHBH, LP!
EURWL, 085, OPS and URS.

Net Nt Qre Net NT T
HHISRE 1450 L1y JC2AN Lt} E
MON M9 1R3 PHID 53

MEN 31 5 MOAREC 78

WEN 154 kel BUEN A3 i
MEN 1535 12 I8UN 9 1
MON 2 I to sk

Many thanks to KPVVH for job well done 23 SCM. Best of luck
Bix new QTH in Mich. 1 will do my best to 1ill in until new SCM
elevted. Get your petitions in. Congrats {o new vlub offtcers: 5
towis ARC, WARTXY, pres; KSGI, vics-pres.: WAUKME, secy
WURUR, treas. 8. Charles ARC, WABABL, pres.; WARCXI, vic
pres. WROEBE, scov.-treas. [HD ARA, WYHAS, pres.; KD
wice-pres., WROURL, secy.; WaUSOK, treas. MOSSE Net pionic |
schediled For Tune ¢ at Memorial Park in Jefferson City, | regret ¢
report the passing of KEWL, XYL of KRWI, und WAREPZ. Oy
dwepest symputhy to their families. 8t. UCharles ARC repeater |
negring vompletion of hopes of receiving license soon, Will be o
14607/ 67, SFC KOREX reports many local groups held SET drill
Congrats to KOTVD on appointment to ARRL Repeater Counci
Traffic: KQONK 1286, KGRIX 223, WAGVBG [ 13, WAPFMD 74
WHECKT 69, WOHOUD 53, WREFK Y 42, WABFKD, 41, KUVVH 3!
WAUYNC 34, WOFPL 20, WBUEBE 22 WORTW 20, WiOAU 1!
WROTF 13, WEBAFOM (2. WAGKUH 11, W¢VZE 2, WgGBJ
WARURT 3, WBOFSA 1. WiMFQ 1.

NFERASKA — SOM, VA Cashon, KEOAL — Asst. 5CM: Velm
Saver. WABGHZ. SEC: KgODF. Appointments: WBHGWR, as PAY
WARASM us kU Endorsements: WAULOY, WENEK. WAWGELZ
WHDIO as PAMs. WABLLY, WUIRZ, WABEE! and WAYIBL

Wy,

et Freq. M TiDays aNT QT Mgr.
NEBTIL Fng o ppenaz4as Dy 36 t

NS ( Z9RY 0030 Dy Wiy 0

ek 1A twas Ui Iy 3%y pED A
AN 3987 120 iy =T [ W BOGW]
WANN AN 1300 MK (L 4 WHNT
AkEL Ausz 1330 145 H WOIR.
CHN Ae80 TR0 Dy e ] WARUH
GHN S TESU M-S 68 1] WD
AN UKD 000 M-F 518 17 WAGAU!
NEN 1E WD R0 Ly 1413 il WARLO

Nebr QUWA net meets ut ¥ A.M. every Sun. on 3781, WEFQB NCS
Nebr, Chapter OCWA Charter meeting beld at Grand Island Maz, 9%
Lancaster Co. 2meter AREC net lan, UNT 95, (TC 3. Officers Iy
1974 . Ping Ridge ARt WNRTUX, pres.; WNRKXH, vieepres.
WAGRHT, secy.- treas. Ak-Sar-Ben REC WBOG AL, pres.: WAYUZX
vige-pres.; WHBAFGR, secy, WEYZY was presented Lifetime Membe
Certificate; WAWVER 3 Service  Approciation  Plaque  trom
Ak-Sar-Ren RO Congrats, WAPEFMC most active working Uscar |
with Th states tnciuding Hawaii, Mex. and 2 Cwndion Provinges.
ot 16 confirmed. WBUTLUT afso achive working Uscar o, ruihc
Clany WARCHRD 250 WAQOEX 3%, WHERVE 2% KygODE M
WOIOD 1. WAV M1, WHEGED 19, WHFOR 15, WACSW 14
WOVYX 14, WRAFG 10, WAGOEF]D U, WRNHS 9, WEFFV 7
WABIGY 6, WAGBGHE », WUOHTA &, WARYGZ &, WYDMY 5
T BEL RGOS, WBHGWER 8, WANIK 5, KaMUF 4, WEUE? 4, WOGKS
AKHIET 3 WRBGMO 2, WHIAY 2 WAIRZ 2. WABLOY 2. Kgoal
L WABVIT 7 WAAFTT 1, RASDG 1, RASKFA 1, WERJIA |, (bec.
AR &,




O BY THE AMERIGCAN RADIO RELAY LEAGUE

Each year, the Handbook is revised to include technical ad-
vances as they relate to amateur radio. The 51st Edition is no
exception. Theory chapters have been revised where needed,
and this new edition features numerous new construction
projects for amateurs experienced in hf and vhf operation. It
also contains projecis for the novice experimenter, who has a
choice of many station accessory designs. All important as-
pects of amateur radio are covered: from basic theory to togic,
from a simple 7 MHz solid-state receiver to high power tube-
type amplifiers. It is certainly the complete Handbook of Ama-
teur Radio Communication!

7 American Rapio
Canada, $6.00 Elsewhere. Cloth- RELAY LEAGUE’ INC_

$4.50 U.5.A. and Possessions, $5.00

bound Edition, $7.50 U.5.A. Posses-

sions and Canada, $8.00 Elsewhere. NEWINGTON, CONN., U.S.A. 06111
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NEW ENGLAND DIVISION

CONMNEUTICUT — SUM. lobn MeMassor, 'WIGYT - 3RO

WIHHR. RM: KIFIR PAM: KIYGS. VHE PAM: KISXF.

Ner ey, TimeiDays Sews. QNI Qe

N sedn 1900 Y 46 208 458
00

PN iops 1800 M-S 3 A5T HE
1000 Su

YHE 2 145%.9% 210D M-S

VHE & 5.6 20D M

High UNE ON - WIRYW, WiCLIL, WALLCM and WIKV. ¢PN -
WAINLD, WINOQ, KIPAD and WAIREFR. SEC WIHHR extends
sipcere thanks to the many AREC memhers who belped make the
SFT g success apain this year. bt's, please send Your reports.
Direetar WIQVs Apnuzl Report indicates considerable getivity
represeating onr interests — please give club members a hance to
vead v, The *74 SF'T was anuther Winter FIr and the highlight of the
month, Net Mers. supported by capable NCSs and net members did
an eagellent job - extrn sessions heid and considerable traftic
yererated - thanks to all who helped. 1 enjoyed attending the
Bristal AREC members SET results meetmg - EC WIDG. has 4
wost enthusinstic graip — no wonder they seored so high! The Sk
offers an opportunity for fun and iearning but a good leader in euch
vitlagory 15 needed. Plan for next year now! WAIMBK looking tar
mare Iagal activity on 10 meters. WB4QOD/1 nperating MM — |
need his OTH apd he wints Conp, Q8Os Cugpratulations io:
WALRCM (the hard woyi, WATLIR and WAIRYL for Jan. BFL;
WALPH] for (P30; WIHBK tar Fxtra Class; and to WATRYY. for
Rristol AREC awued! Don't be an Apr. Feol — cheek vour ground
svstem and improve it Don’t “tuel i, “ground it!” We like your
Q%0 Frafties han, b WATFOM S48, WALLIR 304, WATRY1. 262,
WAIGFH 233, WAIRKR 231, WAINLD 198 WAILIPH) 191,
WIMPW 169, WICTI 124, WALPHF |14, WALRZC B6, WIGVT 83,
WIFFW 79, WIKY 79, KI1YGE ok, WIDGL &7, WATICN S0,
WIGND 41, WAISOB 33, WAIOPR 29, R1SRF 28, SYNIRUS 15.
WAIPED 20, WATIEN 1Y, WIKAM 16, WAIRUA 1L, WIQV {0,
WRTRUR 10, ¥ i8I 9. WALTZC B, WICLUHA, (Dac.) WNIPXM §5,
WALOPR 2% KIEPW 8,

EASTERN MASSACHUSETTS — SOM, Frank L. Baker, W1ALP
- Our SkU wntes trom Fla. und is enjoying timseif, W1AUU had

sirgery. [ wish to acknowiedge the many SET messages sent th me
and W1AQG. WILK is a Silent Key, WAIOWO says the RTTY net
on & going good, Good 1o hear W1 TWG on %%, WIHX back from
Tex. vacation, WITV new FiMar, WR1AAA has new wntenna, W1IMI
seriously 1! since Aug, New oificers of Massasoit ARA are WIAAL
pres; WAIOEX, vice-pres.; WAINHI, iccy.; WAIGAI, (reas.
KWWV active in the PO, and Evho Mets on 6. WIKO has new
HW-12, KIZZY repaired rotator. K1CLM spends 36 hours a week
o Intruder Watch. WINE new sked with W30Y. WILTIH getting in
fiet and fratfic activities an 80, South Shore £ub had o “Wahats My
Ling” peagramt. WIWEZ wew Genave GTXZ FM og. WIMV,
WAIBED, WIDW on 2 fm, WLECK 4 Genave dealer. WAIPLK
awhive o 80 ow, WIPEX, WNIRFD, WAIMSK made 8PL.
WATMYK will be on at WI1PUQ, WALROG new FTIDIB. WITUX a
Heath weather station. WAIRME says WIXN, Tufts Univ. bas all
Heath equipment and handling messages for students. WILE has
HW202 mobile on HCARS., New afficers of WIMX: WAZBWYV,
pres; WATIZC, aut, coord,; WAISLR, sta. mgr.: WAIMKE, secy.;
WALQCL, treas. WP toaiirg around with RTTY, wonitor kntruder
Watch, New zppourtments: KIZZY (' for his town; WIUF,
e-WIURX ORS, OVS; WAIPLK OBS; WN1RFD ORS-2. Endorsed:
Wls YYZ, BEFP, MNK, BB, RAR, NZP, MOJ, BHD; K1s WVW, NFW
ECs WIMX OVS, QPS, ORS; WIKB O; WIAX OPS, ORS:
WIAAL R101Q OVS: WIRHD OBS. OVS K1CLM OPS; KIAOP!L
OYS, WIPRI is an asst. Dir. to W10V, New otticers of Framungham
Rir WALMTL, prePY [, seey ; K1UUM, treas. WITYP moved to Fla,
[9 RC 40 years old in Apr. KIAGP! i sends VS veport for 1973,
active on many of the vHf bands. WILZW gets on 20. WALRHE
worked Wds an 6 in jan. A nice note fram WHG, ex-WI1FL 73 to
all, K10JO back at B.U. On 220 MHz are h1OIG, WIGKXT, WIDC,
WAILXU, WIQKX, KIGCU, KISRZ, WIGGM, KICHY, WIGAO,
WAIPMY has General, W1BV L worked WSTOS on 160, Congrats to
WIBVL on uarticle in teb, ST, KITZC home from hospital.
Whitman ARC having Nuvice classes. Middlesex ARC repeater eall
WRIACEHL Capeway RC wmet ut WIUOHs QTH. WRIABB is
repeater i Framnghant, on 2. W1BR buosy on Yol Fastern Area
Novice Training Net run by W2IRUF, see fyec, QST for info.
Norwaad RC had WALs ORG, RQI talk about diprtul synthesizers,
used on 2 fm, an Auction is being held. ‘The 6th Annual Mass.
Amateur Radio Week coming up in lune.
Met Kreq. Tizrie s gy
NEEPN 3044 DRI Hu

ONT T
[RED) %

Mg,
KLEFL

NYE VIKING

Model 114-310-003
$6.95

$5.75 to $9.95.

SPEED-X"" Telegraph Keys

Best for beginners. . .preferred by pro’s!

Insist on NYE VIKING Speed-X™ Keys with
smooth, adjustable bearings and heavy duty coin
siiver contacts. Nickel-plated hardware, mounted
on a heavy die cast base with baked black wrinkle
finish. With or without switch.

Choose from 8 models of NYE VIKING Heavy
Duty Keys, with or without switch. Brass, chrome
or nickel-plated finish. Available at leading dealers
thruout the world. Manufactured in Bellevue,
WA., by Wm. M. Nye Company, Inc. Priced from

WM. M. NYE COMPANY, INC.
15192 -130th N.E., Bellevue, Washington 98005

Model 114-322-003
$8.75 (Brass)
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The TRITON is a One-of-a-Kind HF transceiver, totally solid state including the
final amplifier. The new generation that does more things better than aver before.
One, vou can change bands instantly. Just turn the band switch—and go!

Two, there is less internal heat to prematurely age componenis
and no high voltage to break down insulation or cause accidentat shock.
Three, it has ample reserve power fo run at full rating even for RTTY or SSTV without
limit. Great for contests or emergency service.

Four, it is light and compact with a detachable AC powar supply
to work directly from 12 VBC—For mobile operation without tedicus installation.
Five, the TRITON is a delight to operate. S8B is clean, crisp and articulate.
Amplified ALC puts all available speech power into the antenna without splatter. CW is
wave-shaped to cut through QRM and pile-ups. Instant break-in (not
semi” which really isn’t break-in) lets you monitor the frequency while transmitting.
And six, a lot more goodiss such as excellent dial iflumination, plug-in circuit
boards, offset tuning, built-in SWR bridge, speaker, crystal calibrator,
snap-up anti-parallelax front feet, light indicators for ofiset and ALC,
direct frequency readout, WWYV, entire 10 meter band coverage—and a lot more.

The TRITON brings together all that is new and exciting in
Solid State for your greater enjoyment of Amateur Radio.

We'll be happy to send you full information,
TRITON 1 100 waits input. $519.00
TRITON I 200 watts input

Model 251 Supply for TRITON I..... 68.00 ‘ TEN-TEC,INC.
Medel 252 Supply for TRITON Il.... 89.08 SEVIERVILLE, TENNESSEE 37852
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. ... for those who demand the
finest . . .

THE NEW CX7B

... with
unprecedented new engineering
design features

WILL BE SHOWRN
at the
DAYTEN HAMFEST April 26-28

Introductory Price $2400

Advance arders accepted now
with 5200 deposit

Phone or Write

Don Payne~K4iD
PAYNE RADIO
Box 525
Springfield, Tenn. 37172
days (615)-384-5573
nights (615)-384-5643

Gompiete Parts Department
and
Factory Service

Phone today concerning CX7B Modi-
fications on your CX7/CX7A. Send alf
parts and service inquiries to

D Sirsl/one

Box 127 Franklin Lakes, NJ 07217
Tel: (201) 891-0459
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EMIMN 458 000 M-F ide 133 WA
FMN ntn 19nn/2200 459 e WAIM
Teaffic: (Jan.) WIPEX 1288, WAIMSK 514, WAIMXV 225, Wl
197, WNIRFD 181, WALIGL 124, WAIOWO 121, WAIOML I
WAIMYK R2, WIEMG 60, WALROG 59, W1UX 50, WAIPGY
WIAEQ 36, WAIENM 31, W1ABC 24, WALIFE 18, WAIEYY

WIARC [, KILCO 13, WB2EXC/T U), WIKN & WIPL
WALSIR 3, WIEIH 2, WALHGG 2, WILE 2., (Dec.} KIPNB

WIAEQ 16, WIMX 4, WI1PJ 4.

MAINE SOM, Pater E. Sterling, KITEV . SE(: EIC]
PAM: K1GUP, #M: WIBIG. The #arnvard Net celebrated it’s 2
innrversary Dee, B mstead ot the Yth with a check n of 47, W1E
und XYL are in Mt. Dosa, bla. tue the winter. WA 15DB of Gorh
18 hothered with chirps when using his vio. Any suggestions? He
iried all the dope in the handbank. WICTR s XYL was ill for a wi
with the virus, The Portland Amateur Wireless Assn. has to Lind
headquarters ngais. Anvone have any tfeas? The Dee. 00
luncheon was held at the Saugus, Mass, Vallee's and attended
WIBHA. WIEM, WICTR, W1GCH, WATIBM and last of a8 KIR
The Barayard Net reports 27 sessions, 794 check-ins, U traftic
Jan. New ham in Maine 15 WNI1SSV, cungratulations. WAIPKV
the 4ir again from Calais. The Maine Seagull Net reports |1
check-ins, 144 traftic for Jan. WATIBM and WAIRER new memd:
of the Barnyard Net. 3till looking for news mpainly from
porthern part of the skate. WIBIG is still kooking for NCSs for
FTN. Need an appointment, get in touch with vour SCM. WI1HEK
un with a new FM-27B. WAILGTT has lett for oversens duty
hopes to be on saon, hopefully tfrom XW8-Land. Traffle: (Jz
KIGUPL 76, KITFV 11, WICTR 7. (Der.s WICTR 16.

NEW HAMPSHERE ~ SCM, Robert C. Mitchell, W1 SWX — KF
EIRSC, RM: WilBG. PAM: K1¥SD. Welcome to new ha
WALSPS, WNISOM, WNISPX, WAISQZ, WALSRU, WAISS
WAIST, WNISTY and WNISUH. Congratulatings o new |
RIWKA, retired from  MIT and living in Humnpton. K1YSD says
WHEPN had 6 tratfic in § sessions with 6(t check-ins, Net operat
has heen difficelt due to wintertims skip QRM. VE4AZV, ex-W 1M
wends regards to the NH gang from QTH in Australin. WAIT
having a TVT problem. WIJY now a Life Member of ARF
WAIMZY chasing DX on 200 with ann SB200 and HWIDI. K1Y
has rewired and rebuilt the operating pesition for easier operati
KIBCS apain mude BPL. WALFSZ fost his antenna mast i
Antennas during the Jan. 31 wind storm. This report oeginates £r
Wewt Palm Beach, Fla. Traffie: tJan) KIBCS S08, K1YMH
K1¥50 70, KIPOV 39, WAISCE 19, WISWX 11, WIRYS
WAIMZY 4, KIWKS 3, WALISD 2. (bec.) WALSCE 258, KLYSE

RHODE [SLAND - 5CM, lohn E. Johnson, K1 AAY — Bec. |
report, The Fidelity RC KINGG, pow has 6 Noviges, 5 Generals
Advanced and 3 Extra Clags licensces. WNIOKJ and WNI1Q
made Ceneral. WN1SER passed his Advanced Class exam. The ¢
held their Christmas Farty «t the home of WN1OKT anrd a good ti
was had by all. The Newport County RC had New England Direc
WGV and his XYL 25 honored guests at their Chiristmas Party. 1
vlith has planeed the program of Special Guests for the Jrd Mon.
the month. Future speakers are Vernon bameton who will sp
and show slides on his DXpedition to 5. Pierze and Miquelt
lsland. W1GO will show his new device that transiates audio mo
vude signals into ¥ideo alphanumertc display and W1AM wall disc
amatenr rufio in Upper Volta, Atrica. WATQOG 13 operating 10 2
1ol meters and s working at the W1OP Club on RTTY projects.
s alsu making plans to wotk via Oscar 6. M WAIPOJ is g
fuoking for cw upe for the slow net. He is stiil building on his F,
machine, WATRET has a2 new homebrew 16U-20-meter recetver ;
is working uvn RTTY converter and 1 solid state recewer. N
Movices WN1s SRE, SRE, SRC, SRD, SRF, 5QX, 88F, SRP. R]
report: T3 OINTL 700 QT Tratfic: WALPOJ 280, WALRET 30,

VERMONT ~ 3CM, James H. Viele, WIBRG — SEC: WIVS

Net ireq. {tmeiZ Milay QNI QIC M)

YISR g 300 M-8 4RO 119 WALL
L1130 5n

VTPO 909 1206 Sn A0 1 B

Carrier 38 1300 M5 ERE] 13 WiD

Geeen ME. 3932 LHM-S 485 32 W

Vt. Phone 14432 1230 Su 83 3 WK

Wetcame new amateur WN15SM in Hancock. WIVSA and W1D
presented program ou repeaters at CYARC meeting, New officers
WRIACA cepeater assn. aie K1LEC, pres; WIRNZ, vicepr
K170, secy otreas.; WIREP, frustee. Northeast FM Repeater As
IWIARL, WATKEX) held annual meeting at White River Jet. J
19, New olfteers are K1BKK, pres.; K1OQAJ), vice-pres.; K1Y



with Robot, the whole
is substantially greafter
than the sum of its paris.

Since we first introduced our slow
scan television equipment to the
amateur field almost four years ago,
Robot has sold more SSTV equip-
ment than anyone else in the world.

We don’t say this to boast, but to
make a point: of the thousands of
Robot SSTV cameras and monitors
now on the air (many for over three
years), not one has developed any
major problem, and less than 2%
h]ellve experienced any difficulty at
all.

This is PROVEN RELIABIL-
ITY! When we first designed our
slow scan camera and monitor, we
engineered it for dependability, per-
formance, and to be trouble free.
We specified components of the
highest quality, and in some cases,
had to develop some components
from scratch to meet our specifica-
tions.

As a result, Robot equipment
gives you remarkably high perform-
ance and dependability... PROVEN
BY THOUSANDS OF SATIS-
FIED CUSTOMERS—-AND
GUARANTEED BY ROBOT.

As we said...with Robot the
whole is substantlally greater than
the sum of its parts.

WE'LL BE AT THE

DAYTON HAMVENTION

with the complete line of Robot 83TV equip-
ment in operation. Bring your Q5L card and
see it displayed on our SSTV monitor. Meet
the gang from ROBOT,

MODEL 70A MONITOR .................. $295
MODEL 80A CAMERA ................... $295
MODEL 61 VIEWFINDER ................ $2398

All Robot equipment car-
fiés B one-year warranty.
Four sasy wavs to pur-
chase: cash, .0 Mas-
tar Chargs, BankAmencard

[ROBOT]

ROBOT RESEARCH INC. 7581 Convoy Court,
San Diego, CA 92111 Phone 714 275-9430
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sery.-treas. WAZKEX MOTRAC repeater was tecently stolen from
W2GHR's home in Atheas, Vt. Trattic: KIBOB® 125,

WESTERN MASSACHUSETTS — SCM. Parey (. Noble, WIBYR
- SFC: WAIDNE, CW RM: WIDVW, PAM: WAIITL. UHF{VHF
PAM: W1KZS, WMEN held 6 sessinns with SET, QNI 92, traffic 21.
NUSs: WAIDNB and WAITTL. WMN held 31 sessions with ONI
PRA, traffic T7R. NOSs: WIBVER, WIKK, WAILNF, WAILPI,
WITM. WMPN held 27 sessions with QN1 321, traffic 2%, NCSa
WATITL, WATMIE, W10)A, K1RGQ. All WM nets were very active
during the SET. Congrats to all who took part! All pets are now
lieeping cumplete list of all who chevk in. Members of WMPN had a
fine dinner meeting in Northampton. result of the efforts of Mr. &
Mrs. WATITL. Berkshire Co. AREC (thru repeater KIFFED is
holding Sunt. sessfons texcept st Sun. of the month) at 2:00 PM.
WM AKRLC Wepeater held 23 sessions with QNI of 176, WALLNF is
new 130 1. WIIBZ is new OHS (M&W 7050 6:45 PM and Tu & Th
3638 645 PAM). WIZPB still doing fine job with his 2-watt rig.
UMARA reports new FOC office hours, Tue. & Wed. 9:00 10 11:00
AM. Wed. only for these requiring code test. HORA reports Bulletin
vontaing eomplete Iist of paid-up and non-pard-up members. MARU
reports WNIONC now WALQNC, WNTRIW also dropping the WN.
Mt. Tom ARA reports new members WALLPS, WAIGZO, WIRGFE.
WAISEZ/Y. WATEYX would like old call letter plates. NOBARC
says YL net meets every Tue. at 10:00 AM thru repeates K1EFFK.
New B. of . members are KIROQE, K1VPS, WB2BXP. A fine
editorial by WAILUX re former {Bers, new to the ham hands,
shauld be welcomed and naot criticized if they geeasionatty taill back
on such expressions 25 10-4, Vaice of L. Kepeater Assn, says a new
association was formed on Jan, 3. ~ the Provin Mountain Repeater
Assn, WAIPLS has new portable scanner. W1CSE wmobile HT and
YAIRLP making un HT. KITCS hus RP synthesizer, WA 11O now
in Pitisfield. Traffic: WITM 176, WIBVR [55, WALILNF [30,
WIDVW 117, WATDNB 63, K1RGO 48, WAIMIE 3y, WIKE 21,
WAIFBE 27, WALOUZ 17, WIKZS 16, WIIHI 13, W1PUO 6,
W1ZPB 6, WISTR §.

NORTHWESTERN DIVISION
ALASKA ~ SUM, Roy Davie, KL7CUK — sk KLTITFM. ECs:

KLTEPK, KL7FKO, KLETEXQ and KL7IDO. Asst. bC: KUTHAB.
KL7CKX reports he is liaison with the AKN net and the smpers net.

QL KETRIW keeping close watch of the bands. KLTHER is active
atid has aiee sipnal on 73 phone. RM KLTHMU for the ARN nei
wuurld like tn have muore check-ins, KLIGCH reports warkang JAs
and mid-western states nn Tall meters with a new 80160 doublel
40 teet high. The SCM notices thers is considerabde amount of
wehivity on 160 zround 96U0 GMT. K L7IDO who has been very sick
is now on the road ta rewnvery. K LTFSE reports 2 new rig $8-300
und 5B-401. He ulso reports he has g Z-meter amplificr unde:
constmction. Remember the Hum Flea muket is soheduled fos
Apr.. no detymte date as yet. FOCs Rule Muking proposal 2164 pari
2 wf the rules tor an emergency trequency of 4383.8 kHz kept a few
ul us busy digmng up comments For the ECAC this month, ARRL is
usiig our comments for the basis of their presentation o the
Comroussion, The amateurs of Alaska are going to suppott the
Internutinnul [ditarod 1000 m:le Sled Dng Race from Anchorage to
MNome, Please send your reports in eatlier so that | can get them wn
to Q8L on time, Traffie: (Jan.) KL7IDO 16, KL7GCH 14, KL7HER
5. {Dec.t K LYRIW 18, KLTCFX 6, KLTHER |,

INAHO -~ %CM, Dale A, 8rock, WATEWY -

Net Freq. TimejDays Scx. ONT QTC Mar.
FARM 34945 0200 Dy 31 a3 TS WATROT
IM L38O ioM-b 35 L 153 WIGHT
1 PO 4 iz L WY
RACES 19908 F51s 2 m LTV] ETITRC

Lewiston-Clarkston Amateur Radio Club repacts their praject is to
bwld #n atenna to7 Usear work. The SFT was very successtul in
iduho, thanks to a fine hunch who participated. 1 attended
Moscow's Hadio (Tub meeting last month which included a tour of
HUID. fraffie: WIGHT 325, WATEWY 62, KTNHV 40, WwilY 11,
WTFS 6, KTHBU 18,

MONTANA — 5CM, Iy A, Rovlance, WIRZY ~ Asst, SCM
Bertha &, Roviance, KTCHA. SEC WATIZR. PAM: WATIZR
WATMUU, WATIZR and WIRZY have beeit appointed ast. dir
Ediror for the Static, Hell Gate Radio Club, puper 158 WTPF with
WTEXR as publisher. Lots of activity in Missoula with a dinne
seheduted for Feh. Spent a few days in Bellings and thanks to the
vidits trom rhe hams, Made the fime pass and hope that the SUM
teels a little better after surpery. We are starting work nn the WIML
Hamtest aont if any of you have ary ideas, please pass them on tc

400% MORE SSB OUTPUT

WITH A MAGNUM SIx

A QUALITY RF SPEECH PROCESSOR

Collins 325 KWM . . . . 313995
Heath SB100/HW100/8B400 ., 139.95
Drake TR4/TR4C . . . . 159.85
Orake T4AX/T4XB/C . . 154 95
Yaesu FT101 . e . . . 13995
Yaesu FTdx 400/401/660/570, 14495
Kenwood T-589/T5-511 ., ., 13995

To Order: Specify model, Add 82 for
shipping in U.S,

Brochure available on request.

Dealer inquiries invited.

Communication Technology Group
31218 Pacific Highway South

A Division of Bitcil Systams inc.
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POWERFUL EQUATION FS( :

$S-200 + PS-20 X Mark Il = 2000 WATTS

For explosive results, under controlled conditions, simply combine the
best of the old with the best of the new — both from SWAN — of course!!

Add one PS-20, 115V AGC power supply, to one 8S-200, fully solid-state trans-
ceiver, and multiply the drive signal by one Mark Il linear amplifier for the full
legal power limit. A proper dose of this solution is sure to cure the DX blues, but
be careful as this prescription is habit forming.

$8-200 SPECIFICATIONS MARK || SPECIFICATIONS

Frequency Ranges: 3.5—4.0 MHz;, 7.0—7.45 Frequency Ranges: 3.4—4.5 MMz, 6.0—9.0
MHz; 14.0—14.45 MHz; 21.0—21.45 MHz; MHz; 11.0—16.0 MHz; 16.0—22.0 MHz; &
& 2B.0—29.7 MHz + 10 MHz WWYV Receive. 22.0—32.0 MMz,

Power Input: 200 watts P.E.P. S8B on all Power Input: 2000 watts P.E.P. on S5B; 1000
bands; 200 watts DC input for CW an all watts DG input on CW, AM or RTTY.
bands. Transceiver Operation: Accomplished with

Carrier Suppression: Greater than 60 dB. Transmit-Receive Relay.

Unwanted Sideband Suppression: down more Final Stage: Employs two Eimac 3-600Z
than 50 dB. grounded grid triodes.

CW: Equivalent to grid-block keving; plus Qutput Impedance: Matches antenna lpad
semi-break-in with VOX; built-in monitor. with wide-range “Pi" network.

VOX: Built-in with variable VOX gain and anti- Power Supply: Separate matching unit with
trip controls. 41~ foot cable for convenient use. Utilizes

Receiver Sensitivity: Less than 0.5 microvolts computer grade 40 mfd electrolytic capac-
at 50 ohms impedance for a signal plus itors filtering at 2500V DC and silicon recti-
noise to noisa ratio of 10 dB, fiers which supply more than 1.2 amps. All

Power Source: Operates directly off any 12V high quality components.

DC automobile battery; AG operation re-
quires PS-20 for 115V AC or PS-200 for 220V
AC, 50/60 Hz., applications.

DEALERS THROUGHOUT THE WORLD
$5-200 (200 watt Solid-state Transceiver) . . $799.95 b
$5-200/65-168 (Includes Super -Selective or order direct from
L.F. Fitter} . ..§869.85 s
PS-20 (110V AG Power Supplyl ... .. ..$149.95 nWwan
P5.220 (220V AC Power Supply) ... ... ....$150.95 ELECTRONICS
Mark I (2000 watt Linear Amplifler A sudnierary st Cubiz Corpeianion
wlth matching Power Supply) ..... $749.95 Home Office: 305 Airport Road « Qceanside, GA 92054

Telephone: {714) 757-7525

THE BEST PRACTICAL DEVELOPMENTS IN AMATEUR RADIO
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WATIZR or WIRZY. We will be celling on vou for work il you
don't voluatear, WTIKE is on 2 meters s cae be heard from
fiendive tn Helena on bis travels. K7VCA und WATPZO were
eadorsed tor EC and new appointments zre WATNWP as ORS,
WATLALD and WATMTH ay ECs. The doy trme phone rigt meets on
7265 kHz at 2:00 MDT. They can use some check-ins to help move
the Mnnt. trattic. Montana Jraffic net had 999 check-ins, 50 formal
truthic wied 22 sessions. The IMN had 35 sessions, 138 QNI and 133
UL WATORH s kept busy as Patrolman. Traffic: WATIZR 42,
WATEMP 19, WATKHM 6, WATOBH 4.

OREGON — SOM. LR, Perkins, WATRIU — S5EC WTHLE, RM:
RFGGO. PAM: KTROZ. Section nets: WATRWM reports for the
ARFC, sessions 31, traffic 10, confacts 31, check-ins 324,
WATNWY reports for BEN, sessions 83, traffic 174, contacts 2124,
vhevk-ing 1300, KIOUF reports for (JSN, sessions 31, traffic 9%,
check-ing 97, WATEUQ teports for Portland Area ARLC Net,
sessions 21 traffic §7, check-ing 165, inclading minhiles 33 and
amergency power 28, WATGCE reports EARS had 2 much better
than expected turnout to the dinner al North's in Engene, Sat.
avaniag, Jun. 26, Rusty reports LARS has several projects going
fnow, Y nepphyte Novices an: workmg under the puidance of
WATELP, an@d WATOVP is very etfectively helping the YE Fumble
Finger Club  understand the workings of “three wire
thinga-tia-bubs™ and even ™ three stripe do-hickies.” On 3710 kHz
each Tue. und Thur. evemng at 4:00 PM local WATGCE will he
sending ow at various speeds. On the Tast Thur, she receives. | think
we should all ponder a mennent what a jub K TWWR has done these
past six veurs ax SCM. | am vertamn he will continue to Faithiuily
serve 1% as Vice-Director, Many thanks, Dale, and for me, “Wha ean
fullaw ap vt like that?™ Please keep those cards and radiograms
cuming to 87/ Nadine AVe., Fugene, Ore, 97404, Trattic: K7QRG
TR RTING 120, WIIB 119, KTNTS 163, KI0UF 151, WATNWY
65, WATELQ A4, WIDAN 44, WATMHP 44, K7WWR 42, WATKIU
W, WTHKE 26, WATMOR 24, KYTWN 11, W7LT |1, WATKRH 5,
WML 3.

WASHEINGTON — SUM, Mary F, Lewis, WIQGP — SEC: WYIELL

RM: WIIWIL PAMs: WIPWP. K700V, VHF PAMs: KTBBO,
RiLRE,

Moot Fet. Yime(Z) QNE QTC Soan Mpr.
NTN w0 1130 1712 128 k2l WIFWP

WARTS 370 1740 20688 42 A1 W)
NWSSE laasg (900 78R8 YH 31 [ Isd]
N8N J1on Qe 279 an 31 WATOC
WEN 3590 1R45 & a4 AR KY¥OZ

All proceeds trom Watls Walla ARC W7DP quction were presente
tn Pendleton 24-8K repeater. WTIFR and XYL have returned tros
Mex. and visits to their graadchildren. WTIEU enjoymng a ne
FT-101B whenr he has spare time from ShC duties, (ol «
interesting things were learned during SET. SET did give each grou
un overall Jook at their plans on paper amd proof that paper pla
Jdan’t zlways work in autual emergencies. lhis is why we ha
practice sessions and make our ercors in practice NOT emergencie
Wash. is one state but something torgot to tell SKIP conteoller thi
CW could NOT be pussed from East to West as per RN7 plan
Traffic out of state was by cw un NTS only and several had to }
CTAed as cirenits were tull or machive. Seversl cw ot enntrals d
aut teport for thelr sked. All in all 2 very excallent job and each ¢
veu are to be commended. Mail your group inceting ot hamfests |
wie su b can get you nn my sked Skapit Hamfest Apr. 20. Arlingtos
Wa. same place w betore. raffic: WP 226, WGV 140, WD
Td1, KYVNL 139, K70Z2A 134, WIRGE 129, WTIGYF 117, WTIE
05, WATBDD 101, WATDOV BE, WATRNW 78, KTOXL &
WIBUN 64, WTBOQ 671, WIAPS 48, W7PWP 44, WTIWI 43, WIIF
42, WATRCR 42. WTOGP 37, WTAXT 34, WTLG 22, WATIKZ 1
WYUNT 17, WIOPZ 13,

PACIFIC INVISION

EAST BAY - %M, Charles R. Breeding, KeUWR — Asst, SUCM
Ronaid G, Martin, WsZF. SEC WBERFK. Appontments: Wha L
as asst, SEC WBeDSI will work with W6ZF to hetter serve th
nothern counties ot Lake, Napa and Solano. WAGJ UD as VHE PA!
fur the section, | was most pleased to have the opportumity to spe
hefore the Jan. mesting of the Mt. biablo Kadio Club. The turnou
und Tesponse was most appreciated. Once again the Diablo Club b
a new MNovice olas meeting at the College Park High Schnal. Fo
information contact VEZAQV/WE at a89-5093, WBADOM hack o
the air with an $B-1UL. WABPSH is an autive duty with the Navy 1
Aan Diego. During (eaves, he can be found ot home on i@ meter
KE6POU made a business trip to Vedar Rapids. WAGIUD is puitin
the final touches on a new 2KW, 2-meter linear und working ove
the uatenna ivstem, preparing for awonbounce fes

SCANVINION

ready to operate
SSTV monitor

Now—a high quality slow-scan monitor so complete that
the non-engineer radio amateur can connect it to his
receiver and start enjoying $STV in minutes! The

pleasurs and excitement potential of S5TV can best ba

with built-in cassette

realized when a tape recorder is part of the system.

So—exclusive—a cassette tape recorder is built-in—

tape recorder

SBE SCANVISION is .
consetvative — reliable —

has picture-praved circuitry —
is all solid state except for
scope tube in monitor and the
videocon camera pickup tube.
Equipment fully meets all
accepted S8TV standards.

SB-TMTV, monitor.

SB-1C0TV, camera
gompiefe w/flB, 38 mm lens.

WRITE FOR BROCHURE
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wired—matched for correct levels and impedances—
raady to go. Now, tape incoming pics for future viewing.
Or pre-tape self and family, station scenes, call

letters for later transmission (of course, “live” pics
from the camera can be transmitted directly).

LINEAR SYSTEMS, INC.
220 Alrport Blvd. Watsarwvitle, CA 95078




SAVE $80. | SAVE $100.

SBE SB-144

Reg. $259.— NOW only $179.

Top performing 2-meter FM transceiver, outfeatures everything
in its class—stands apart as the exceptional dollar value in
VHF/FM gear for the radio amateur. Beautitully constructed-
compact and conveniently injtalled, $B-144 has what it takes
for rock solid, “through the repeater” tontacts. 12 separate
¢rystal positions for both transmitter and receiver allow afl-
repaater pairr off or combo rapeater/inter-mebile operation,
Three seis of crystals are supplied with fraquencies muost
widely usad natiopaily for repeaters. Exira powar too—10 watts
output at only .5A from 12V car battery. “Hot" double
conversion receivar features FET front end tar high sensihvity,
{ow cross modulation. Panel meter shows reiative power output
or receive signal strength. Set is all solid state including an
FET and threa I-C's. Suppiied with quality dynamic mic w/cail
cord/plug.

Fraq. range: 144-148MHz. Antenna impedance: 50 chms
Chanrnels: 12 Rec. sensitivity:

Purchase a2 Ciegg FM-27B for the Regular
price of $479.00 with No Trade and vou may
take a $100 credit towards the purchase of
any other new merchandise of your choice.
Following are some possible suggestions
of other merchandise you might take:

*Clegg AC Supply for FM-27B $79.95

* Cusheraft, Gam, Hy-Gain, Larsen Antennas

* Bird Ham-Mate 4352 wattmeter $79.00

*1f you can’t think of anything — Phone us
or write for our “Condensed listing of
Amateur Radioc Equipment™.

SAVE $40.

Pawar oulput: 1¢ watts 0.5 aV for 20 2b quieting.
Emission: F3 AF oulput; 1 watt.

Max. deviation: £15kHz, Selectivity:

Mod. 'system: Phase + 12.5 kHz @7 6db,

Gisc. freq. range: 6MHz band Filler: Ceramic type
QOperaling voltage/power:
Trangmit: 13,8V & 1,04 approx,  Crysials supplied:
Recaive: 13.8V @ 0.35A approx, 34-94, 94-94, 16-76.

Size: 6-11/18“W, 2-3/8"H, 9-1/16"D,
Add 85 for shipping. Extra xtals $5 each.
L]

Closeout Special!

DRAKE TR-22

Reg. $219.—NOW only $179.

Reg $16 — Portabie & channel, | watt, 2m FM Xcvr.
NOW With Nicads, Xtals for 24/94, 34/76 & 94,
Carrying case, Antenna, |2 & 120v cords.
only $]_2 Extra Xtals $5 ea. Add 35 for shipping.
Add $2.00 '.l\lx EZ-WAYS TO PURCHASE
for shipping Y S0, 120% DEPOSIT) ‘
% handling ¥ MASTER CHARGE master charge
4 BANK AMERICARD THE INTERBAMK CARD
Pennwood 100E-24H 24 hr. Clock {ebony case) 5. AMERICAN EXPRESS ‘
4. GECC REVOLVING CHARGE

AMATEUR ELECTRONIC SUPPLY

4828 West Fond du Lac Ave. Milwaukee, Wis. 53216

Phone (414) 442-4200

STORE HOURS: Mon & Fri 9.9, Tues, Wed & Thurs 9-5:30. Sat 9- 3
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Cungratulations to WeKG and WoeZR] on their recent election to
the Hoard ot the new ARRL Foundation. WHEOBBC has been a most
active man an VHT, chasing DX and carrying out his (0 duties. The
SET wus a sigeess with the Mt Dablo Radio Club and Alameda
County KO simuelating 2 wajor easthguake. Hope they all stav
simulated! Congratulations to the Huan Leandro Radio Club ou their
atfibation with AKRL. ‘tratfic: +Jan.) WalPW 155, WeIXK 48,
WBOVEW 19 (Dec) WBGVEW 16,

HAWAI - SCM, IP. Cotrigan, KHAGQW - Appomntments:
KHAGRU as VHEF PAM. KGEJCP EC, Guam; KHOHHG E£C Maui;
KHEAGS OBS: KHAHGH, RHOGPQ Ols; KHERLE OO0, OBS, VS,
Conpratulations to KHEHPO, KH6IGE, KilHSE. KHOAN and
KHGHC un their Life Memberships, EH6RZF seys B 1K and XYL
spent the Christmas holidays with their son i KHo, KHORLEF still
dupgedly trying muonbounce and tropoe, Try to help during the
cnergy crisis — even just using the W only whem you need it
Again. hearty congrats to RH6CU on over 51 years with ARRE.
KHGGKD had heains for all bandx for ARKRL [3X Test, mncluding K0
meters. RHEDVT and KHAHPK have new tribander and tleanor
minghmg with WeYis. Due to generosity of RHBGMP, Canton
should saon be an iscar, Gary donated his gear to KBS, EARCs
new officers; KHBFOX, pres KHAHGG, vice-pres., KHEHAB,
seey.; KHOICLY, treas. Suppurt vour repeater group. Longrats to
KHARAE tar Dec, PSHR, KHGIHP promotimg new certificate for
KB6 508 an Oscar, Watch tor details i QST Lx-KRalL
carrently on extended stay in KHo. More than one KH6 we DXCC
hopot toll. B¥SYA passed wa way to BV-Land tor 30 davs.
LHGGOQW off 2-meter ecommute show — bussing to work. Trattic:
KHEBW ] 4, KHoGME 2, KHBLAL 1.

NEVADA — M, Harold P. Leary, RTZOK - SFC: WATREU, |
amr surry to report WIUEW as a Silent Key! WIYKN reevived
Advanced  Class hoense as  Christmas  present. W7YLX  fast
approgching BPL. Many individuals in State participated in the S¥T.
WIIRW installing anchors, getting ready tor new tower. WATMRS is
vutting down shade trees in order to install a new rhombie. WTMWVY
apd WTOK went tn Cnunty Huntert meet in San Lhego on Mar. 2.
WATCYC gpplied tor repeater license un u{-67, FB. K7VUS
revampme his tower did big beam. K7Y XX is uew pres. of Las
Vegas Kadio Amateur Club. Qther afficers are WATLEF, vice-pres.;
ETLLK, treas.; WBSIQNT amd WINEB, dir. The local 3494 machine
is being rebuilt using sohd state equipment. K/MAL is back in town,

Welcome. WATYDV it really an “ole” hmez. AF MARS repe
tops. Traffic: WTTLX [68.

SACRAMENTO VALLEY - 50M, Norman A, Wilson, WAG)
- BEC: WESMU, ECs: WaGOT, KEOLY, WAGPCL WAGTQE. O
WAHCEE, Wo6NKR, RAKWN, KaVZEL 0z WeRIL, k&
WABOWH, OVE: WBONKO. Puc. Div. Asst, Dhrs.: WeKYA, Weh
K6HTM and WABIVD. Ha. appointments: WBSMDP and Ké
{Ws. New oflicers for GEARS are WBGOOF, pres.;, WBeH
wire-pres.; WBAK AL sevy.s WEECO, treas.: WABSCY, publisher. |
wey. for the Herrvessa ARK is WAGRIB. HARK'S repes
WRBAHX, at 14637 - 147.97 has o new dupleyer nstal
WABLXT an wacation in Kil6 kept tnuch with Family aad Frie
vip WosMI1] and KoV T on 14 MHz wsb. WoNTU has heen dning s
publishing on the side and worked @ new state and country in
lan. {6lkmeter test. WRBAM DY garking on 40-meter gquad prepa
for DX rest. WAGIVIY erorted a &R foot wire vertical and |
adding  radials  with  pood vesults. WREMU reports 2 w
participatian in the SETI. Fucther details fortheaming, WB&S
WARGME, VFTZY and tnenfs ranning multi-op in phone 11X
fram Davis. braffic; WARIVIY i3, WARUWH (5, WBSMU
WRGMDP 1.

S5AN HRANCISCO — 50M, Tom Uallagher, WHNUT —
hegviest ramntall in over « yenecthon cagsed stgmiticant Hondic
Narthern Calif. in mid-dan, Commumeations were shly prov
thraugh the No. Cal. Emergency Net upder WoBWV wind the
West Kepeater group oo 2 meters with WASIUH net conirol at
Humbold! Co. D Haoo WoRNL acted as woastal coorcdinata
couperation with WebZ0 tor the mland areas. (ther us
participants included ¥bYZLI, WoNNA, WABBXI, WeIN, Wal)
WABNNA, WABHA, HeAKF, WOVUZ. WHNCY., WAL
WATTAE, WeSLX, WARNL, WAGHBY, EIVIH, WAhH
WARAMH, WREYNE, ERTNZ, WARINW, WeKWN, Was
WARLUD, WARBRL KASBEI and WSILUX. A fine job. New
appointees xre WARICTD and WaNL. WaRYS reneywed as OPS,
Marin ARC transmits Official Bulleting at 1420 local time on
wn 39 S/WERG and on 2 metersiWREALS. The Far West Rept
Assn. has elected WABICK, WERNL and WHGGR dircctors
WAAGASQ, seey otreus, KOMZN has retired to Eureka from the pi
cumpany, E6JEY iz on ssb after 500 vears of cw. l'he Nati
Tiaifie Frequeney 1NTF) is monitored GBI to 1830 lncal

The 23rd Annual

Expands to 3 Days
April 26-27-28, 1974

No Increase in Registration Price

More Technical Sessions » Exhibits ® Flea Market » Awards
UHF Hidden Transmitter Hunt* Ladies Programs
Special Group Meetings

Saturday Banquet Speaker—Sen. Barry M. Goldwater, K7UGA

Write Dayton HAMVENTION
P.O. Box 44, Dayton, Ohio 45401

See You at the World's Largest Ham Gathering
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SSB designers,

28V
1.5-30 MHz
TW input

o
2NB458*
-~
2NB4B0™ ONBAGD"

| |
l

120W output

o
PT 6665A"
e ]

now hear this:

28V
1.5-30 MHz

I
6.5W input

3

N e ]

-
PT 6665A° PT 6665A*
L

PT 6665A"

%

i
320W output

Better than —32 dB Intermodulation Distortion
How’s that sound?

TRW has everything vou need tor the best S58 12,5
and 28Y transmotters First, a complete range ot
rugged, broadband Linear RF power transistors for
designs across the entire 1 5.30 MHz band. With
minimum components and huiding-biock flexibility
inr up to 1KW powers

Cur parls give you the iawest IMD avallable. Thay
Jive vou high gain, high efficiancy, emitter ballasting
and yltra-linear performance in 28V agplications.

FREE —
application
notes with

step-by-step
sonsitustion
of PC Boards
and transtormers

What's more, we offer application notes that in-
clude complete instructions for constructing PC
Boards and transformers

o for the best parts available—~plus a complete
rundown on how everviiing goes together—get in
touch with Don Comm at (213) 679-4561, Or write
TRW Semiconductors, an Electronic Camponents
[Dvision of TRW Ing 14520 Aviation Blvd |, Lawndale,
California 90260,

* Az Avadable in sigoded packayes

TRW semiconouctors

These products are available through the following authorized distributors:

Electronics Marketing Carp.
Elmar Electronics Enc,
Hall-Mark Electranics Cam.
Harvey-Michigan Inc.

Alma Electronics

Bell Industries

Cramer Electronics [ne.
De Mambro Electranics

Semiconductor Concepts Inc.
Summit Distributor

R. V. Weatherford Co.
Wastates Electronics Carg.
Wilshire Electronics

Liberty Electronics
Paowell Electronics
Pyttranic Industeies lng.
Aochester Radie
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daily. WOUAT s our rep to the Georgla State Net. Nets: NON,
(200Z, 3030, NUN/Z, U33nZ, 363 NCEN, 17002, 3920; CalWX,
IO, 3953 WPSE, 1930, 1952 Teaftie: WeRNL 227, WASICQ
", WABRTF 4. WoGGOR 1, WoOAT 1.

SAN JOAQUIN VALLEY - SM, Ralph Saeoyun, WelP1) — it
is with deep regrel | report WASHOLU, WHRGHE and WBAWCS ax
Gilent Kevs. WABRDY’s apartment wax rumsacked of equipment,
and found his 2-meter walkie-tulkie hempg used on a loeal repeater,
which he recovered, KRRAL holding local ow practice every
momning at 630 AM on 384D kHz, WoPXM heard on 75 ssh.
WREOYL om 2 meters fm, bOC WBBRZD very active in SET. RO
W6 YEP Fresno, active in SET teporting 72 check-ins on 2 fm. 3 on
f, wid 4 on 75, WAGBUH maintmning the Fresan Repeater,
WREACU. WBAOSH oo the road to revavery. WABBUH wun the
FARC Boner trophy. WAGSBM waiting for his repeater ozl
WHEBBS and WEYFP are alsa helping ia the maintenance of the
FARC repeater. It is also with deep regret | report WoE UA is nmong
the Silent Keys. Those attending SAROC were WALUNZ, WEWTM,
WEBOMD, WaskDO, WBHUTT, WBAOHB, WBAHGIT, WAIRV and
WABLUZ wsth their X¥ s WaDCP and WABTOL with XYLs were
also at SAROC, WAGABH now in Bakersfield. The Kern Co. RC
megts on Ikt B, ut 730 at the Red Cross Bldg., [8th & ¥ St
Rakerstield, W6OWL has a 75538, KGOZL is va 2 fm, has worked
40 countries on 7 MHz, WAGJDE has a Heath 2-meter fm rig.
Traffic, WASNME 163, WALRXL 94 WA6GJDB 11, WA«CPP 3,
WRAVRI 3,

SANTA CLARA YALLEY - 5CM, Jim Maxwell, WeCUF/KoAQ
- BEC WABRXR reports a successtul SE T with neatly 1hu operators
purticipating, AREC and groups in the Redwood City, Pale Aln,
Menlo Park, San lose, West Valley and Santa CruziMonterey Bay
greas were active, WALHALY cnordinated a simulated emergency
with the help of WoYBV, WoBYH, WaNW and K&6PMG which had
vomet Konhoutek wimed at ARRL Hg. in Newington., SCCARA
prexy KO1TXR casually worked $AYAA For 2 pew country, then
teamed  with WoMKE, WBaYWOQ and WHERJ to man the
SUCARAJARC station WGLIL a0 the SET, Mew cditor of West
Valley ARA Heterodwne is WABALIF, ably ussisted by WAGWEL
WYARA pres. WALUHT eatends an imvitahion to all hands to attend
meetings on the )stand 3rd Wed, of sach month, held at 7:30 at the
Las Gatos{Saratoga Red Cross Bldg, WaVZT puve tnembers of the
Narth Peninsula Flectronics Club the latest word on antennas at

their Jar meeting, WHZRJT teports 2 successtul Board meetin
Newwngton, Wnter conditions slowing things down an NUN,
WoNW. KoWR was pssued SBEDXCC Moo 310 WeAUC rep
handling traffic for a tanker sufling the Pacific. K6CUF new U
SCV, WEQNR took Hme out from his new duties s NCN secy.
bufletin aditor to horrow 2 genertor trosr his local fire dept. to
SET, WNeBYM, WNEBTU and WNBBIT ure rew Novices in
section, WaRNY and WoYBV made BPL, hoth handling aver
ressages during SET. The andual internatinnul DX Canventian
be held ai the Fresno Hiltom on Apr. 27-2¥. Don't torget
Maticnal ‘lratlie Frequency of N7 kHz is monitored for tre,
emergencies daily 8:300 AM to 4:30 PM. NCN had 633 QNIs,
piecss of tmlice in 62 sessions during Jan. Trathic: (an.) We.
MR, WOY BY 607, WoNW 204, Weidli [RT, WoaBVE 17], Wo
U, WoATIC 83, WAGHAL 5.5, WoKZJ 34, WB6IYA 29, WA
7, K6AD 20, WeONB [4, Kokl 3, WABNDN 3, WoMM
E6TXR 2, WoMKE 1, WBAVWQ 1. {Dec.) W6£ARY 26,

ROANORE DIVISION

NORTH CAROLINA — 3CM, Chuck Rrvdges, W4WXZ .- !
K4FBG, PAM: WBAIMG. VHF PAM: KAGHR. RM: WR4ETT,
wis 3ET month and activity ran high on 80, 75 and 2 meters
thanks to K4FBG 15ECY for his planning and thanks o all
participated. W4OFO and WHB4UOU did a splendid NCY efo
the Tar Heel Emetgency Net during SET. Eight stations qualifie
PSHR with WB4OXT making it stx straight. Mt. Pisgah repeater
WRAAEY and WHB4LDO iz Net Mer. fur Western VHF ‘[fe.
WAEKIT sporting new homemade keyer with memory. New off
of Brightleaf ARC are WONTVI4, pres.; WB4ZOM, wvicoq
WALEPU, seey, dreas. The Carteret-Craven ARLU had a pirograr
St Kohautek and sugmests car pools o trieetings th save
WNAAZL pussed General and anxiowsly waits, Raleigh ARY
‘eased a club station site which has 2 200 fant tower, R4CIA as
ad vall WADW, Buncombe Uounty AKU passed eight nvw No
with tour others prepaning tor General WNATNA now WA4
4ted tielaber of Boncombe CAREL Fhere 16 air ARRL Nat
Advisary Committiee on kmergency Comununications so pass
aggestions fo yaur 3CM, SEC and EC. WA4PBG, SEC Va. is vl
ot this vommittee (ECACH and peeds ol our support. WN4
giadiated to WASGTM wed is prexy of irankhn ARC, R
WAAKFY gl WALGTM are avtive i Civil Air Patrol [he Alam

NOVICE RADIO GUIDE
by Jim Ashe, WI1EZT

A complete handbook for the beginning ama-
teur. Covers basic communications theory. How
to build transmitters and simple
equipment. How to set up antennas. Putting
your station together, plus valuable appendices.
How to iearn the code and more. Any beginner
will go further faster and have more fun with
this exciting new book.

receiving

144 pages $3.50

Send for your copy today
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FTRANSCEIVER
5 E'i:m{ w o

@

EEREN

i
e, ducn

2 Meter
Transceiver

SPECIFICATION
New Features s

GENERAL: » Frequency Coverage: 144 thraugh 148 MHz. 12 Channels,
e 12 Channels 2 suppiied: {11 Receive: 146.52 MHz, Transmit: 146.52 MHz;
L (2) Receive: 146,94 MHz, Transmit: 146.34 MHz « Power Requirements:
+ Monolithic crystal 13.0 Volts DCx15% » Current Drain: Transmit: 450 mA, Feceive: 45mA
filterin IF for superior « Antennaimpedance: 5¢ Chms « Dimensions: 534" x 2%g" x 7%"(13.6

adjacent-channel % 5.8 x 19.1 em} « Weight: 3.75105(1.7 kg)
selectivity RECEIVER: » Sensitivity: Typically .5 microvolt for 20 dB quieting e IF
; Selectivity: 20 kHz at 6 dB down; £30 kHz channel rejection greater than
s Improved microphone 75 dB down. » Fiest IF: 10.7 MHz with 2-pole monolithlc crystal filter.

« Second IF: 455 kHz with ceramic filter. « Intermodulation Response:
At least 60dB down. « Modulation Acceptance: £7kHz. « Audio Output:

Amateur s Hﬁ At least 1 Watt at [ess than 10% distortion. » Audie Output Impedance:
Net... 80Ohms
fnicicting Mike, Over-the-Shugider Careying TRANSMITTER: » RF Output Power: 1 Watt minimum e Frequency

Case. 120 VAC and 12 VDO Cords. 10 ni-cod

Fanteress, atvd Soeator Mesdohons P Deviation: Adjustable to 210 kHz maximum, factary set to 6.0 kHz.

« Multiplication: 12 Times

ACCESSORIES

M » Model AA-10 Power Amplitler: Use with TR-22C or any transgeiver
up to 1.8 watts cutput. 10 dB power increase. At least 10 watts output

at 13.8 VDC. Automatic transmit/receive switching. ... ... .... 549.95
» AccessoryCrystals. . ........ .................. ......each $7.50
e Model MMK-22MobiteMount. . .......................... ... $9.95
At your dealer's

540 Richard 8t., Miamisburg, Ohia 45342
R. L. oRake company (<> PTG b s ey

Dirake manutactures a complete fine of Amatenr. Commercial and Maeine Communications Fauipment Write for prives and detadls.
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ARC club station K4EG active in SET and also sieveying members
on operating events tor 1974, Vie Ulark. WAKEC whi served 3o
tarthfully 4s our Roanoke Uvision Lhr. jor seven vears now z
Fist-Vice-Pres, of ARR]. znd 18 certainly deserving ot this hanos.
Moving up as Dir. is Phil Wicker, W4 ACY of Creensboro and Lan
Moarns, WEIM, 5CM of W. Ya.; moves into the Vice-inr. siot. Let’s
all give these gentlemen our support and help them get the job done.
Traffic: (lan,) WAOETQ 125, WedWCG 124, RAEZEL T10, K4MC 107,
WA4WXZ 102, WAAFFW 83, W4PCN 60, KAFTB 55, WB4OXT 39,
WAEHF 25, WAAKWC 25, W4ACY 23, WB4UOU 20, E4VBG 18,
WBAHDLS 6, WB4AMKI 5, K4TTN 4. thec) K4KH 3.

SOUTH CARQLINA - Acting SCM, Beth Miller, WA4LEP -
SEC: WA4HCT, RM: B4LNDIL PAM: WHAKNE, 4 W4NTO.
Continuing last manth's appeal for informatton, we bst these nets:
SSEN, 3915 kHz, 1900 EDT dy., Mer. WHEKNRB: ('N, 1573 kHz,
N000Zf0300Z dy (71: SCPN, 3930 kHzz, 1300 EDT dy escept
0830/1530 Sun,; CRSN, 146.34/94 MHz 2000 EDT Thur, (1K)
cps-tone burst); Swap Net, Lst and 3vd Snn. 3915 kHz 3 M. EDT.
Union County 2-meter net Ist Mon. each month 146.97 MHz at

1930 FUT. it’s up o thase who know better 1o keep ns advised of

any errors. Following is the beginning of a2 clubschedule Hst: DX
ARC, Camden, Mnd Thur, 8 P.M.. Waterce Savings & Loan,
Bishopville AR, Bishopville, 4th Tue. 8 P.M.. Brent King's rec
room, Highway [34, Rock Hill ARC evidently meets Ind & -th
Thur. at Beaty Shopping Center. Further details not available.
Catling all club pres. ur secv.s: You, tao, can be inciuded in this
fisting. Send us the Jdata, including calls of officers. There is a
two-month delay before these reports appear in Q87T, so let us know
snon. WANTO and WA4LRO ate active through Oscar 6. W4NDH ix
row K4VO Spartanburg on 2 meters. Tratfic: iJan.) WANTO 74,
WALECT 35, KANIS 21, KAPRX [2, (Dec.) WANTO §0.

VIRGINLA - SCM, Robert ). Stagle, K4OR - Asst. 5OM: AR,
Martine, Ir.. W4THV. SHC? WA4PBUO. RMs: W450Q, WA4SMR,
WASHY, KALEBY. PAM: W4HIR. Ths yeus's SET was the hest ever —
vongrats, gaieg! SEC WA4PBG and | met with regionu) and state C'D
Qtticials and smoothed up the Vo AREC/CD Intertace Flan - we
were congratulated by them for initiating the most wurkable Plan
they have seen yets thanks 1o WA4PRG. Don’t forget LO meeting in
Rehmond Ap:. 6-7. QVS stations teport guod openngs on two
weters this month. LARC woated themselves tu parhicipate in

Lynchbirg €N Cnnimueications set up. VEN QN1 974, QTC §1;

VRN ONL 373, QFC T8, VSBN QNI 903, QTC 487. Uaunti
WAAWOU 3056, WAL 2914, WA4EPH 1084, K4YRKE and K4M
new Yienna Wireless Society trustees to FAR, K4GMH runnin
phuone patches to C%. W4LDF reports puod DX on K0, New TR4
ut W4)IY, Copgratulations tn new Fist Vice-Pres. of ARR
WAKET and to nar new Dir. W4ACY and Vice-Din, W8IM. K4IKT
ovut of state work interference over. K4DHB is active at time
WB4QAX launching new Arlington radio club {name yet to |
selected). New R-40/T4XC working well at W4ZM. K4EZL no
vigne VSAAW, and is QRYV from pals in Va. W4ZC new PVRCr
WA4QELI4 off gutter and on to long wire. K4GTS hanging new sk
hnoks with bow and arrow. WEVDAS4 found rig alignment help
WATZC aut of the elonds a litte, WB4DRE participated in SET ;
WAPAY. WSVZO/4 says not ennugh time in the day, WB4WIS h
new HW-12, WB4YTL cieaning shack., WB4FDT reports from S
intonio. WA4WOQG back to permanent OTH. W4DM has excit
quitks. K4KA working on SBWAS and SBDXCC. WIKAM regul
nn VAN in €onn, Traffie: (Jan.) K4KNP 390, WBVDA/4 32
WAUQ 321, WaPAY 311, WHASGY 233, WA4PKI 214, W4
213, K4IAE 180, K4KDJ 177, WB4KSG 145, WAGR 140, WALSM
I?h R4IM 117, W4QDY 115, WB4WIS 96, K4LMB 94, WB4K1
» KAGTS 67, WAHFH 66, WB4PNY 58, WAYZC 53, WAINFW)
| W4LDFK 49, W4KFC 41, W4ZM 40, K4KA 36, W"’TPVM- 3
K-1-"-‘[(u 18, W2VYK/4 18, WIKAM 16, W4SIG 14, WR4YIL 1
WAALWOG 13, WA4FPH 12, WATZC 12, X4MLC 11, WA4QLL,
i, WB4DZL 9. K4MLD 9, WAMK &, WBLOQER 8, W4THV .
WSVZO/4 4, K@PIV/4 4, WBADRB/4 2. ([ec.) W4ZM 30, K4DH
T3 RAGMH 14, WATZC 2. (Nov.t W4TZC 6,

WEST VIRGINIA - 5CM, Donald R Morrs, WEIM — §F
WARNDY. PAMs: WBDUW, WBIVD. RMs: WBHZA, WRIWX, C
Net Mer.: WEHZA. Phone Net Mgr.: WBEDOYX, Congratulations
W4KFC an assuming the 1 ¢t Vice-Presidency of the League aad
WLACY. our new Division Dir., taking over Vic’s vacated po
Hopefully the L0 meeting ran be held in Richmond on Apr. 2
7. Monogalia Wireless Assn. officers are WABCKN, pres.; WBIC
vice-pres.s WABYCD, secy. tyeas, Dr. John Knight, G3TPR tearhi
ut WL and working through WREABM repeater, New Morgantay
Navice, WNSCRP, WVN Phone Net in 31 sessions with 798 statio
passed |98 messages, WVYN CW Net with 27 sessions, 124 static
passed S0 messages, WBHZA quite wetive in the SFT. Active in
Foil mpeter tests were WRRAPH, KROQL. W8SQO and WRHZ

® WRITE FOR DATASHEET

& TIMER - iD’er POWER SUPPLY
ALL INCLUDED

e PHONE PATCH COMPATIBLE

THE MOST COMPLETE
2 METER REPEATER AVAILABLE...

DYNAMIC COMMUNICATIONS, INC.
948 Ave, “E'" P.O. Box 10116
Riviera Beach, Fla. 33404

(305) 844-1323
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The Most Powerful Antennas Under the Sun

-gain
DB-24B

DuoBand Does It Best!
20 AND 40 METERS

The Hy-Gain DB-24B is the top combination for top
performance on 20 and 40 meters. Uses three full-sized
elements on 20 meters and two 2/3 size elements in
conjunction with Hy-Gain's perfected linear loading on 40
meters. Unique linear decoupling stubs make two band
operation possible without inductance and capacity traps.
Feeds with 52 ohm coax and is equipped with balun and
Beta Match for optimum energy transfer. Boom length 24
ft., longest element 43 ft., maximum input T kw, AM.

DB-24B...for top duoband performance!
Order No. 396 $229.95

HY-GAIN ELECTRONICS CORPORATION

Dept. DD, 8601 Northeast Highway Six, Lincoln, NE 68507
402/464-9151 Telex 48-6424
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WABMRK und KBHHV quite active 1 o, banting. WRBACO new
call of the Keckley repeater. WBRDOQX, KRLAN, WBRLAI and
WARWCK, Vi operators, active through the bFairmont repeater,
WREABB. Itatfic: WRHZA 97, WERDOX 36, WRIM 16, KEULEW
16, WARYCD 13, WBAMZE 10, WRCIIL. B, WARZNH 8, WRZQ/E K,
KROMW S, WACZT 4, WBNUV 4, WHEKTF 4, WEIXU 4, WASLIW 4,
WBRCYR X, WEEUE 3, WARKFRO 3, WARNDY 3, RRZPR 3,
WRAKC 2, WEBSCPTT 2, WRALTW 2, WBRQPA 2, KBZDY 2, KEBUY
I, WBADMS 1, WgbhuW 1, WBBDXE 1, WRKIF i, WHIRH 1,
WRKGW 1, WABLFZ 1, KBLSN 1. WBSMEL 1, KEMY1I | WRNBCG
|. WABOKG 1, WROQL 1, WBSVH 1, WRTGT 1, WARTHX 1,
WASUNP |,

ROCKY MOUNTAIN DIVISION

COLORADD — 5CM, Clyde (1. Penney, WAPHIQ — S5F:
KQFLO. RM: H8OTH, PAMs: EECNV. WARWYP, WaAsYGQ.
Newly elected officers for the Rocky Mountain VHF Society for
1974 are KGUTX, pres KPRZT, vice-pres., WBHFNN, scoy, treas,
Newly clected otTicers for the Colorado YEs for 14974 are WBHALK,
pres. WOWZS, vice-pres.. WAPWAD. sccy.. WUHEM, treas;
WABMNM, historian. WELKD, acting in the frue spirit of the
anatgur radio service, was wstrumental in arganizing and effectine a
rescie operation for WBAKWK who was stuck in $0-ft. snow drifts
an the Gold Camp road. just out of Colo. Springs. Congratulations
and a “welt done” to WOLKD and all who assisted in this operation.
Congratulations to all ARRL appointees and amateurs in the Colo.
Section for an vatstanding performance in the Jan. SET. Net tratfic
toy Jan.: HSN QTC 1R7. informals 3o, 41 sessions, 947 minutes.
Late net trattie for Dec.: SSN QNI 346, OTC 142, intormals 28, 31
sessions, bES minutes. CON QNI 154, QTC 73, 24 sessions. | rathie!
tlam.} WWYX 997, WROHSZ 228, KUOTH 182, WHIW [ 54, WiLOQ
143, KOSPR 122, KAFT.0 105, WAGY GO 64, WRIRW 53, WEWHET
S0, WOLAE 43, WELLA 39, WARTMA 35, WABYNOQ 11, WESIN
25, WARYTD 23, WBUHIR 19, WEBRGOU 15, WUBY o, WARHI.Q
4. (Dee.) WHRHOK 156, WASIN 27

NFW MFXICO - SU™, Fdward Hart, jr., WSRE SF
WSALR, RMs: WS5UH, KSKPS. PAMs: WSPNY, WSDMG, NMN
I5RE LHz 003N OMT 33 =essions, ONL 154, OQTC 256, NMRRN
940 kHz 2300 GMT QNI S98, OTC 3R, KSKPS, Mgr. NMN reports
conditions slightly better than Dec. WSONT is back from Arie. The

Las Croces Club was treated to a traffic und emergency talk
WASHDR. WSUNQ may be heard on 46.76 MWF at 2330 GMT
thhioml Bulletin, WHYGR s recerving and sending 55TV, K3M,
I'CC dir.. Pacitic Area has worked afl states an & bands, 160 thrn
100, His neat objective 15 6. WHBSCSO/S is now ou 3494, WSTLK
heen elected member-at-larpe of the Pacfic Area Staff. Drat
ESMAT 443, WSUH 30T, WSRE ey, K3SKPS 151, WSENE

WEBAWII/S 29, WSTLK 28, WSTVX 25, WHBSKUL 14, WSONO
WASHI 5,

UTAH ~ UM, John H. Samipson. Jr., WIOCK — SHC: WIG!
BM: WTUTM. BLIN meets daily 18389 GMT on 7272 kilz, 1
vheckeins, Y1 messapes, LICN meets dady at U130 GMT on 3
kHz, 336 check-ing, 72 messages. The Utah ARPSC net meets .
and fup, at 1400 GMT or RACES frequency 39875 LHe M
check-ans and a betier section-wide coverage on this aet is desh
At Jong last Cpden has veceived its Zmeter repeater license
WRTAUM. WTHEE reparte 2 whomptig soed time at the O1d
Mmers SO party with both ew and wh emission. Both WO
an] WTUTM still plagued with local neise. Ki TMK/T working b
at schonl, less fime tor bamming, but even so he worked 38 secti
in the rexent CD Party. Nice pning, Curt. WHITM monitors 7t
EHz atternoons 7 days a week: wo I you camot make the rem
tratfic bloyd can help you ot in the afternoon. WATBSG filed
Intruder Watch reports. Ray and his crew 2t the Univ, of Utah
dning a great joh, We are saddened at placing WATRXA on the
of Silent Keys. I think most of vou like 1o read this colemn, If -
don’t send information to put in it, there can be no evluinn.
keep the information coming. BUIN and UCN very artive in the |
SET. Both nets had special sessions for participantt i the 8
Traffie: WTUTM 289, WITOUX 65, WATOAU 46, WATWIB
WIGEN 36, WTIXE 28, WTIOTI 24, WTDKE 20, WATKHE 7, W1
6, KITMR/ST 8, WATHCQ 4, WATRAQ 3.

WYOMING — SCM, Wayue M. Moore, W7CUQL ~ SECT KN
PAMs: WISDA, WATNHE, K7YTIG DRSs: BINQX, W75
WATHHA, KTY1G, Nets: Pony Express Sun. at (RO0 on 39703
duily ut 1830 op 3597, Jacknlope Mon. through Rat. at 1215
TG0 calt, 39200 Wx Net Mon. througit Sat. ut 11630 on 3920,
Net 194 Mon, through o, or §950. W7PYVN has been vacabor
1 Hawait, W7SDA and WYOUX are new to the l-meter bang. !
bams 1in the sir in Casper: WATNNI and WNTWLT. WITVK
received the PICON sward for (972, Send vour nmmination inr

Hotter than a firecracker!

* Patent Pending

the
Hybrid Quad

A BRAMD NEW IDEA FOR SUPERIOR REFLECTOR OPER-
ATION. A HIGH @) QUAD REFLECTOR ELEMENT USING
MINEPRODUCTS NEW MULTIBAND HIGH POT LOADING *
PROPERLY PHASED WITH A LINEAR DRIVEN ELEMENT
FOR MANIMUM GAIM AND MAXIMUM FRONT 70 BACK
RATIO. HERE IN ONE SMALL PACKAGE IS PERFOR.
MANCE NEYER BEFORE THOUGHT POSSIBLE WITH
MINIATURE ANTENNAS.

.. . . featuring

FOQUR BANDS — &, 10, 15, 20 METERS
HIGHER GAIN

HIGHER FRONT TO BACK

MORE BANDWIDTH

TURNING RADIUS - 74 INCHES
LIGHTWEIGHT — 15 LE&S.

WIND SURVIVAL -
A0 OHM FEETDLINE
1200 WATTS F.E.P,
PACKAGED FOR FPO SHIPMENT

7% M.P.H,

model HQ-1 ___ $799 am. net

AVALLABLE AT LEADING DISTRIBUTORS
WRITE FOR ADDITIONAL DATE AND CATALOG TO:
MINI-PRODUCTS, INC,, 1001 W 18th 5T., ERIE, PA,

16502
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ANATOMY OF A GREAT
~—— -METER RADI0 ——

sr-¢ 826MA

(s

Rear panel test jacks for complete
Tx and Rx metering and discriminator
autput for crystal netting; Input for
exiernal tone burst and Touchione®;
Provision for external speaker.

Conservative 10 Walt transmitter
with an effective IDC circuit to main-
tain narrow band deviation (:=5KHz)
far today’s repeaters; Automatic
current Control and final protection
against high VSWR.

Provision for front panel select-
able *'Private Channel” tone coded
squelch {CTCSS) on both receive and
transmit.

Triple tuned receiver "“Helical

Resonators” for maximum intermod-
ulation interference rejection.
Built-in speaker.
The heart of a quality radio—a
commercial grade receiver featuring
Front-end MOS-FETS and a highly
selective 9 section ceramic LF. filter
~~necessary for today's active 2
Meter band; Reserve audio for noisy
environments,

Individual '"Netting” capacitors on
both Tx and Rx crystals; 12 channel
provision with popular channels
94/94, 34/94, 16/76 and 52/52

included; Easy access fo crystal deck
- 1 through “snap-open" trap door.

Touchtone®— trademark of A.T.&T. Ca.

ASTROPOINT = TOTAL PERFORMANCE

STANDARD's “ASTROPOINT" system  PC beards used throughout, backed by
gives the no compromise performance  our 6§ month warranty. INSIST ON
for the active amateur, unlike the claims  TOTAL PERFORMANCE-—INSIST ON
made by the "‘cheapies.” Don't be STANDARD.

misled by gimmicks or gadgets—it's The 82BMA comes complete with
what's inside that counts. Reliable, microphone, mounting hrackets, 4
solid state circuliry and Glass-Epoxy channels and line filter.

For detailed information on the B26MA, the complete Standard line
and the name of vour nearest dealer write:

Standard

Communications
\ 213/835-3134 « 838 North Marine Avenue, Wilmington, California 90744 /
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FILTER

New Modst CWF 28X=$15.95.
Ready 6 une  Pleass  intluds
$1.00 pastags.

Model CWF-Z—512.9%, KH.
31495 Yared fened, guacdntedrd
Plaase melide 56¢ postage.

a Gai Razar Sharp ualsciluliy from any recelver or imnscelver.

= Estramaty Aigh skir rejeciion

= Dicaxtically reducen il background noize.

= Ne sudible ringing.

» No impsdance matcling.

w thtrs modem ective litter design uses IS for super high paformance.

Wa tave what we taink 13 the finaal Cw fdter evmilable snywhare The 80 Hz selectlv-

1y walh 2 sracp sidad skids will aliow yeil fe plek ot one sigeel add siminale ail
ather GRM ang ORN_ Simply piug it into e phons \ack ar eannest it ta the speaker
Iarinais Gt anv recover or transcevver and use haadphones. small apeakar, o

spagker amplitier. Balter vl cohnact It DerAEen any audic HAJES 10 Take RdvAOIAgE
wt tha BUilt |n recerver aysio amplifier.

Build the 2“x3" GINF-2 PC cerd Inta your receivar or gat the self conimined and rady
b use CWE-.2BX and plug nt

SPECIFICATIONS

BANDWIOTH. 90 Hs 110 Hr 180 H7 {Swilch aslaciabis)

SKIRT PEJECTIIN, At least 60 an down { actave [mm cenler lrequancy far
A0 H2 bandwigth

GENTER FREQUENCY. 750 Hz

INSERTION LOS%. NnnaA fvmcll gan 1.2 at 18D Hz BW, 1.5 at MO Nz i, 2.4

INDNID[JM SEAGE u 4 lmlmrmzes ringing)
PEDANCE LEVELS Ho Impedance WRMSMNG required
PU!‘UE" REQUIRED . CWF-2 | & w3i1% 12 MA ) in 30 wolte B maer, CWF ZEK
standsrd 9 volt ttanaistor radio battery
DIMERSIONS | GWE-E . . 2's3" PC hoard, CWFSAS Fd Ty AR
olrck winkla sieet lop. while #luminum battom, rubber feat

TRY this lantastie CW titter. It you danl think 1 s the Hest you have awer psed,
sk I8 yow manay back We will cheertullv ratund it Thess filtars carry & tuli
Ll RRE WATTANEY

"H1e fos FREX Sanchu e and ribgazind et reponts, Sther IG sctive Ilnre svalfabia: W mind fiies (141,
low paka, Mg pass, and wida handpesy fillers. Auio smpliliens. Lo, 1. 3 waita, Cryetl callbrater.

MFJ ENTERPRISES

P. &. Ban dud, Misslssippl State, M8 39782

LOOKING FOR

Teom, B-F Way Towers, Universal Towers, Vibroplex and 5BE,
Relpv Direct
Lou Goldstein, K4LAN

#.0. Box 3661
Pensacola, Flarida 32506

SOLID STATE?|

| REGENCY VENUS 58TV STANDARD
Venus SS2KC
TEN-TEG
%179 - 5289
HRT-2 Triton 11 $606 146-a

Alsa Gladding. Genave, §PL. Dyveomm, Hyain, Mosley, Mor<Gain,

Wilsent Beams, Wuson X-meter Handie Talkie. Galaxy, Hailtcrafters,

tor fhe PHOON awdrd for [973. Fhis uwapd 18 For ackieve
nttside norinal nperating such as public service, ete. | et's
anuther awavd for Wyoming for 1973, Dop’t iorget the hamiz
Laramie the third week end in July — it promises to he a gernd
Irattie: WTSDA 467, WITZK 158, E7VWA K3, WI(-(NT
WTBHH 59, KYBMT 22, KTKSA L5, WTBK] 2.

SOUTHEASTERN DIVISION

ALABAMA — 5OM, James A. Krashear, Ir., WB4ERT — |
WeaDGH, RM: WaHFL PAM: W4RQS. Sk was the b new
B WAROQS, NM of ALNM reported 25 checkeins on ARNM
emergensy power and 4 of them were mohile stations, W40AL
uf AENR served as NUS at OD nffice with WAUYE assistic
alternate NC§ from his home OTH. WA4PNL, BEC Madison Co
servedl as NCR on 2 meters (about 60 check-ing on 24 at LD o
apd served as fiaison from toand 2 meters to 75 Activity on A
and AEND was a bit heavier than usunl, K4HIM. 1C Calhaun
reports most getivity during SET was on @ merere. WRAISVH
Tuscaloosa Co. savs their SET operation wus fantastie. Thanks
whe warticipated.  WB4ALW recently in Huntsville  hosy
WRSCTY and WITHOM new members nf Huntsville ARC, WB4
the 1TA-Huntsville station is again op the air, also heard K4
Auvhurn  Univ, station again opereting. KAUMD still huvirg
prohlems. WAWLG un 75 meters. K4I1CP 2 pew HW-102 op 2 my

- teports the UFRA Clib call is WRB4GNA. K4JK running p
patches from Nouth Amernica. He reports WA4GNG is an outpat
apd WBATINM will wisit KX6. WB4ZOG trying to pet a v v
arder to ONT AFND and ALNH, has SBF-34 ssh only, We still |
lizison help hetween ALNB/AENU and AENM, Thanks to WE4
und WALNN for helping out. Sorry to report the Huntsville A
first pres. and first Honorary member, W4£QG i a Silent Key,
Huntsville ARL making preliminary plans to sniettnn n gron
Vs scheduled to he in our Section i May, MNew natficers nl
North Ala. Repeater Assn, are WA4NPL, pres; WHALTT. vice-y
WB4YKH, sery, treas, WAATEM, tech. dir.: K41k R, board of
WA4DRQ, alternpte. pew wfficers of the North Ala. DX Clut
RAVRW. pres. WHARIT, sevy, Don't torget to regmister vour
with ARRL. ARRL alsn publishes » Wepeater Ditectory
repeaters should also he reptstered iF vou want yours listed, U
fuck te WB4SON whe recently moved ta N.Y. K4HNY
WHEADSK repoct working sotne DX in gurly Jan. WNFZO acty
NM of AEND. Appowntments: W4USM aud WB4KDI as O
WALIQL, WBABAP and WRARCE OPS Fndorsements: W4 HF
EM and GRS: WA4DRD OVE: WBAEIP and WE4AKSL O
Traffic: (Jan.) WB4FRS 317, WNAFZU 210, WBEKDI 140, W41
17, WMMA A%, WNSELZS 635, KL4AQZ 6, WB4SVH 47, WE4:
A8, R4HIC 27, WBAKSL 20, K4ICP 16, K4HIM 14, WB4ZOG
1 Deea) KAUMD 6.

GEORGIA — 5CM, Ray LaRue, W4BYG ~ Asst, SCM/RM: .
Koston, WB4RUA. PAM: K4INL.

Freg.  lime(Z] AN QI bi
1894 2300702040 ASE 419 WRAE
A8 ouon faiy %71 K4
IR W00 g 4 WRST
146,94 000 W4,

Appointments: WAAAY as ORS, OPS, OVS; WB4AYN UPS. B
KEWC, WNACTL, K4WAR. K4CBO actively reporting as 0,
duing a good job. K4ROZ went to Wash., U.C. tn participate ir
ad-hot cummittee’s presentation betore the full FCC commss
Promises of posvihle changes in seme recent lings were ur
stood. K4BAJ reports the Ca. QSO party is May [1-13, Wi4"
seports Lanferland ARC is reinstating the “Worked All Chickeny
awand. QS0 any member for info, LARC pew nfficers: WB4N
pres.; WALINY, vice-pres.. WRATVI, secy.-treas. Alsn Ric
nterested in starting « contest club, anvone else™ WAIM hag a
FT-100, WANKXO and K4CBO ae now Extra (lass. Welsome
thanks to WASRET and K4WZC for activating K4WAR during §
ONI the Ga. nets often, WBIDRO DXCC yt 138 and climbing,
tesult of the SET Bill beheves a (RS by muny ops. would 3
thengs up reyuiring fewer iepeats and title. K4WC found that ha
a0 PTT 15 ne good iF your VOX Fals, reg msg, forms are worlly
vEPENse. Iiransvever (st 15 befter than spht vios, wnd

originations 5 a lok nf werk. KEOSL is a lifer in ARRL. G215

in overall populution, but 23ed in HAMS. Come vau clubs
groups, we nved soine more classes, While WA4BAA was monite
3895 for SE1 he heard and worked ZB14F for a new Ro-n
country. WAGTS eeports the SEmm DX Club members &
EADIC, WAMCM, WASSLL «ll have therr SRUXCC. WAWYX
OXCC 160 meters. Club ner mepts Mon. evenings on 147.9
tKASAG rpte). The C'SC Mon. night aet is changing frequenc
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Everything’s ry Allen

.with one of the many
fine headsets fromTelex.

No rig operates at its hest without the
addition of a Teiex headphone or headset.
Rugged, comfortable Telex ceramic
boom mic headseis in particular, provide

the ultimate in convenience and efficiency.

Their boom microphone adjusts to any
position you wish, giving you complete
hands free movement and mohbility.

For non-voice operated transmission,
they have a special easy to reach inline
push-to-talk switch.

And both Telex boom mic headsets and
headphones seal out unwanted room
noises and acoustics, concentrating the
signal at your ear, so that you hear cleariy
and without distraction.

Fram ultra-lightweight headphones to
single or dual muff and boom mic head-
sets, Telex provides you with proven
equipment built to the highest standards
we know. For information write Telex
Communications, Inc., 9600 Aldrich
Avenue South, Minneapolis, Minnesota
55420,

PROGIOC LR DE SO ML R SE AR
————————————

TEIMMLL S AT NN

CANADA: Double rameond Electronics Lid..
Snarborough, Ontano

INTERNATIONAL: Telex Export Dept., 9600 Aldnich Ave, 8,
Minneapols. Minn. 55420 (1. S.A,

7308
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.
eArtractive black and gold ARRL em- 3
blem decals are available ro League mem-
bers from lieadquarters. They measure Vj
approximately 4 by 2 inches, will adhere
to aimost any surface, metal, glass, wood,
plastic, and come complete with direc- g
tions for applying. Use them to dress up é

b

vour rar, station equipment and shack.
They're supplied at 10 cents each —no
gtamps, please — to cover costs.

AMERICAN RADIO RELAY LEAGUE

Newington, Connecticut 06111
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TN. ¥, residents add 7% sales tax)
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146,52, PSHE W4ARYG 46, WRBATV 42, WHARIIA 41, Twff
WABYG 397, W4VTA 256, K4IIQ 252, WA4BAA 252, H4W/
AR, WADIOC 214, WRAUTEL 202, WNACTL 189, WaALK R[4 [
RAWC 131, K405 96, WBATVI 90, WRIWOL 77, WBOGN
WAAAY 74, WALESL 71, WHARUA TN, WRBIDBO 39, K4BAL 5
WALRAV 52, K4INL An, K4PTK 35, W4REL 29, WB4UFW I
WAALLL 18, WHAFOID 16, R4MOG 70, WICZN B, W4IM 6, K4T!
4, KACBO 3,

NORTHFRN FIORIDA - ~CM, Brank M. Burtler, Jr., W4RE
- 8B WH4IKR. RM: WA4RGW. RITY: WagWIW. PA
WALLZMITS, WASDR/40, WA4CAD VHE. New appomntmen
WASCAD as VHE PAM and OVS: WAATT OPS. KAVYY renew
QRS WBAENI OPS. WRAOMG reavpointed I and ORS. K4CVD
NUS on N American S3B Net on 20 meters. WA4TKZ to
J-month vrse, BARNS pot new Pawnee. W4SDR started n
Novice tilass, WB4HKP .tive on OFN, W4USL prepared
uillstanding report on BET in Orange Co, WB4WHK recoived |
kxtra Clisa ticket, W2M, RM of SNJ, now WA4HCS Jdunng t
vanter, WALA viorked 52 in the OeTC Partv. WIFMM gets o
much betrer with outside uptenmal GN pamed Tim “Gutor of ¢
Month." W4LDM very active i 4N WA4EYT rides hewd on J
RANGE  contial siations. WA4ZDP has womments i gu
operatng  procedites mo USquelch  lale” K¥RSQSE stivring
teneter am activity m Jax =504 arcund 1000, WB40OMG has ng
52525 fm, and building & new IW kever. K3AVQ hack on
meters 8B i rume Holmos Co, WIDCY /M represents Crestyiew
NFPN, W60ODRM4 now B4ITE. Suny to report R4UUC 3 Silent Ky
WIZBW/4 interested in starting u 2-meter im DX tip net. WB4D)
has 1 H-3 up T0-ft., wlso made BPL. WBAMUS 1zised the 2-me
bears tn [00-H. KERAD{4 won FFARA “tlam of the Year™ awi
WaALCAD and WB4WLD reactivating N, Fla, VHF Trffic Net
daily at 3017 on 30,7 MHz. §he Pensacula FMRA installing a 4
MHz repeater.  Teaffie; Jan. WB4DXN 514, RERADM 3
WASOVTI 244, WIEM!4 239 RIVYND 2in, W4LDR .
WidSKL 129, WB4OMG 117, WaSDR 111, WASEYTT 8%, K4
41 WALKB 86, WARKH 73, WRANI1 69, WadYS0 &7, WNIGHT ¢
EAIZT 38, WAGFJA do, WA4BGW 35, WALSKH 3%, Wdia
WRAVIM 24, WAART 23, WALHCS (B, WALAVIF (T, WB4FTY
WHAZOC |3, WRASKD (1, WHRAVAP 10, WR4PNI 7. WB4VMP
WE4NHE 3. cDecr W4LDM 112, WA4WEM 76, WB4AWHE |
WADBM 15, WN4CLUG 3.

SOUTHERN FLORIDA — 5cM, Woudrow Huddleston, K48

SECT WALYT. Jsst. SO W4SME. RMs: WBENCH CW
R4ERF RUTY, PAM: W4OUX, B4SCL relieved WAKGT as 3OM
fan. 19, (974, Qur thanks tn Joha for the cxeellent briefing a
tuyning over the SCM fles in gxcellent eondition. We shall do «
brat to emtlate his fine example of leadership and service to
Section. The Tropical Humboree wnd Southeustern thvisian o
ference in Maimi on Jan, 19-20, sponsored by the Dade Rudio (
was o hugh suecess, despite rhe emerey orisis, with 2132 in p
attendance. The Simulated Fmerpency Test, Jan., 26-77, went
serv @ efl. The state widie wh phone nets provided excellent supp
4td bavkup as well as reliuble lizison 1o the state wide cw pets o
Z-meter Fm onets ol the severai repeaters, all of which contribu
o the smonth fow of traffic withip the Bection and into the Reg
Netz, As usuii, the SKF brought out many caills that yon hear o
dbott onee per vearr KHWT, KAIVA, W4EHW, W4OT, W4T
Emerpenvy power xessions on each net wend well, with chedk:
light but trattie fiowing smoothly. The following were reappoin
e beadership posts as mdiceted: WAHYT, 38O WHANCEL B
WAOGE PAM-TS; WARBE BM-RTTY. Special events  stats
WO4SEE was active af South Fla. Fair, West Palm Beach, doning
weal of Jan. 3%, For QL. SASL to trustee WB4AID, Making B
this munfh were WITULM, WiVR4, WBLAIW, K41WT, kds
st WAGATE. Yo SOM Is “looking tor a few gond men™ - -
women, tan! Stahon appointments available in all categares; O
OPS, OVE, OBS and OO, Traffic: ilan) W3CUL/4 2401, WivE
TN, WRAALW 768, §ISCL A33, WASGBU IR, R4IWT 2
WA4SCK 221, WYILE 06, WA4ATF Jo0. W4bOSs 171, WRBZ?
Ibh, WIAIZ/M4 157, WAEH 122, WA4BFE (20, WA4IIH |
WATIM (N6, WHAAIK 105, WBATRI (02, K4 VA w0, W4DvO
E4S5JH #4, WBAFEC RO, WRATUP 4n, W4WYR &4, WBAZZR
WA4HNH 43, K4BLM 41, WAJESS 41, K4NE ™, Wa0T
WR4AALD 4. WB4AAIL 34, K4HGG 32, WARGT 32, WaYT
WA4CKL Ih, W4BCZ 22, W4MML (7, WB4QID 16, R4YRRE
WHANCH 15, WANTE 15 W4OGX 13, WB4NSG <. WASMK
WAKUM 7, K4EBE 3 1Dec | WBIMIV 28, K4NE 90, K4DRH
KAGFW 3

WEST INDIES — SOM, Pedra ). hiza, Jr., KPEAST — KP4A]
Fott Allen ¢lub station s back «n the wir. Congratulations




TOMORROW'’S RIG
...available TODAY!

The exciting all new
INOUE IC-230!

TAKE A SLICE OUT OF THE FUTURE . ..

.. . and put 67+ CHANNELS* of 2-meter FM pleasure in the palms of
your hands. .. with the SUPER COMPACT (2.3 x 6.1 x 9.7"") 1C-230.

Feature-wise . . . the 1C-230 is fully synthesized (with the new exclusive “Phase
Lock Loop System™} ., . all modular construction (servicing is a snap—in and out}
.. . a receiver that is very sensitive and selective as to what it hears (better than
0.4UV / 20db), with unique lInoue helical filters to eliminate intermod
... plus a super E filter mosfet front end, making copy a pleasure,

* And not a crystal to buy with the exclusive “Phase Lack Loovp System”.
{That's close to $650.00 worth of xtalsi}

-~ GRAB HOLD OF THE I1C-230 AT YOUR LOCAL DEALER TODAY -

Distributed by
ICOM EAST

ICOM WEST, INC. m
IC OM 1751 it 51 NE Div ACS Ine
Hellevue, Wash SROCE Bax 311 .
Richardsan, Tex. 73080

{26! 641-0654 Richardson, Tex

- Dealerships Available —




is Headquarters for

YAESU

KENWOOD

e PROMPT SERVICE DRDER DEPT, e
20 Smith St, Farmingdaie, N.Y, 11735
{516) 293-7990
VISIT OUR STORES

o FARMINGDALE, 2265 ROUTE 110
8 VALLEY STREAM, 10 SUNRISE HIGHWAY
o MANHATTAN, 8BARCLAY ST.

VHE CONVERTERS

START
HEARING the
WEAK ONES

Very semsitive erystal controfled eonverters for receiv-
ing the VHE bands with your present ceceiver ur
tramsceiver. ldeal for DX, FM, Satellite reception we
for just talking to the £, All bave builtin supplies
for operation from either 117 VAL or 12 VDO, 10
Meter output is standard. Beamtifully bunilt and rare-
fully tested with madern eqnipment.
50CA 50-52 MH=z $85.00
144CA 144-148 MHz $85.00
220CA 220-228% MHz $85.00
432CA 432-4368 MHz $85.00

4150—We stock z full line of sensitive PREAMPS!

All items are postpaid and gearanteed. Pleass order
direer or write for our free catalog

JANEL can also wupply a wide variety of receiving
equipment for industrial applications. Write uwr eall
far details,

) \!,JJJ @”'ﬂl LE:“[ laboratories

i

_ BOX 112, SUCGASUNNA, NJ 07876
L Telephone: 201 584 (521 J
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KPADHW for getting his Extra Class. Welcome PJZHA to KP4-L:
Verv zoon another repeater will be on the air i San Juan. For rr
information contact KP4DP or KP4BBK. New stations on 2 me
KP4s HO, BRI, BIP, BML DRE. DBR, ‘Iraffic: tdan.} KPAWT
(Bec) KPAWT 18,

SQUTHWESTERN DIVISION

ARIZONA - 5CM, Gary M. Hamman, W7CAF — iTe Cn
FM ARA IWRTAUK) elected the tollowing vilcers tor [
WIIRL. pres,; KTUOQY, vice-pres.t WATNEV, sucy s WTLAR, tr
WIMES, additional dir, Mectings are the fust Lue, at ;30 PM ir
Bishee Courthouse. The annual potJuck Iunch and sofibali g
between the Old Pachle ARC 1 Tueson and Ariz. ARC (Phoeni
scheduled Por Mar. 31 in Case Grande at (2:30 PM. A college
tor wpgrading amuteur licenses is in progress at Bastern Ang, Co
at Lhateher with 15 students earolled. Grea? iocal exercises d
the SET were beld in Cocluse und Pima couafies undes the durec
af KTUOY and KTCET, respectively. Other counties participatic
u state enercises were Yavapai and Yama, ATEN held sp
sexstons to handie 3k trattic. WATTWT and WATUZY passed |
General Class exams, Fhe kvehsank Emergency Net had a nati
Jinner meeting v Phoemix with over S0 attending. Sertion
wiwnrds  were earned by KIGTLA, KTIPZ, WATKQUE, WATN
E7NMO and WTUQD, ATEN 1eported 521 eheckeins, 36 QTC,
imnutes, Tratfic: KTNHE 351, KTIPZ 77, WTCAF 55, WB@HZI
WTIIOE) 33, KIMTZ 17, KTNMOQ 8, R7GLA 5, L7HGE
WATNHO 3, WATKOQE (.

LOS ANGELES - 5CM, Fugene H. Viclino, WaINH -
WOUYK. fhe Natiomal Traffic Svstem now has a monit
frequency of 7070 kHz tor emergency 4itd traffic daily hets
.30 AM to 4:30 PM local ime. You vw men van take advantay
this, 1t's good experience Yoy the neweumer ulso, Thanks to Wi
I'or his eftorts on behalf of the LA hams regarding the prop
tower ordinance, Duee to his «fforts the LA City Council vote
"recemve and file” a proposal for tighter contmls over radio
television antennas, PARC's WBSMFA pave a detmled report o
meeting with the seven FCC commissioners 1n Wash., 0.0, regar
the Tepeater regulations, very good Marty, (1hanks), Fhe Unites
ut San Pedro presented a progrum un Channel 58 explaining
Capson Uity Adult evening Radio Class, the program was prese
by W6SZH and K&1LWO. W6OHS went to the Inglewood RC
demonstrate “How fo Make Circisit Boards”™ a very intete
progrm For the local slubs. WeETF has o very  intere
presentation on the Qscar satellite operationg, another
program for clehs Jag has o very good progrem plus slides.
club program rhairmen take note these are very inform
programs. W6MAB is heard most every night phone patching
Anfartica stations using two Malionat NOX-5 and o Kenw
T4, rhats flexihility. The 1974 SFT emergency tests wen
in geod stvle, with KALIYR, WBSAOYN and WAROTHT daing ma
the feavy va work, thanks gaog. | would like to hear fram t
interestod {n pablic service work. We peed 2 pand A
otganization in the Los Angeles area due to past histoty, we de
thnse shakey movements. It wis nonhced in this Jast SET apers
there was ot enotgh achvity from thiz scgment of nur operd
WABKUS and WBALIG operated 2 pghone putch wet for {3
during the holidays for military personnel. The MiVRC bhas &
look to their Loudspeaker news bulletin with a picture of Wil
mabiling. A recent letter from WoKEL reports the passing of
werians Tsmeter DXer WoUGAP, WAGHXE took the Adwanced
in Lox Anpeles #0C office recently and suys that the FOC will g
#our tests while yon wadt, stter concluding fest. The Ramon:
had u suvcessful Christmas dinger, theie first one. Entertaim
provided by WBGHUZ, WoMLZ and WBAEIC. The TRW RC |
new appointment tor members the “TRW Hum of the Year” 5
WASSMS for 1973, New club officers tn 5t RC are WBGTOP, ¢
WBHIPY, vice-pres.: WBOOYN, sevv: WASLIH, trean: WARE
historian, WBb6YIZ beat the weather to SAROU by tlying to
Yegas, WBeAMEY has been sending fest messages to all arcay 1
what percentage nt refurns be will get, also what pet, of hams
telephones. WABLDN building Heath keyer and Patch. WA6
Fery active in the dast (D party. WAeTQA ORL mght &-n
operatton due to LVE The JUWA will have thewr Npring inn
Rudy’s near the muddle of Apr. Those intetested should cor
WoPHE for veservations. Fur those who kaew WeUXS he ne
KeBL and opened up 1 Radio Shavk in Torranee. lraffie: Kol
357, WEINH 354, WHeOYN 20, WBeMKY 204, WAL
WASIDN 157, WBOZVC aX, WARTCH 58, WALTLY A7, W6
A4, WoUSY 14, watiy)) 4, WBeYI[Z 7%, WAGZKE 13, WAGI
T6, WANELE 13, WoDGH R, WolVT R, KobA 6, KaCL 2,

ORANGE SCM. William [ Weise, WAUPR ~ Asst. &
Richard Rirbeek. K6COID. SFC: WABTVA, PAM: KeYOH. |




DATA ENGINEERING
IS ON THE MOVE

NEW PRODUCTS
NEW LOCATION

AUDIO AUTOMATIC GAIN CONTROL AMPLIFIER

Is your tone decoder having problems due te input signal varia.
ttons? If so, elimmate these and other problems caused by weal,
strong or varying input signals, The AAGC.1 wili take signal levels
between 50 mV to & Volts and feed a clean rock stable signal to
any decader for perfect operation. Give your decoder a chance to
decode properly with our AAGC-1 amplifier.

Shipping Weight 3 oz. $12.95 kit

$17.95 wired
DELUXE RECEIVER PREAMPS

Specially made for both OLD and NEW receivers, The smallest
and most powerful single and dual stage preamps available,
Bring in the weakest signals with a Data Preamp.

NOISE KIT WIRED
LOQK FOR THESE BAND STAGES | GAIN | FIGURE | PRICE | PRICE
EXCITING NEW PRODUCTS - S ) C et
N 1974 10 meter Single 20 dB 2 dB $9.50 $12.50
Complete RTTY S‘}stem 6 meter Single 20 dB 2 dB 39,50 512,50
and Accessories ' 2?2 meter Single 20 dB 2.5 dB $3.50 $i2.50
Touch-Tane* to 2 meter Double | 40 dB | 2.5 dB | $18.50 | %24.50

Dial Pulse Converter

220 MHz | Single | 17 d8 | 2.5 dB | $9.50 | $12.50 |
Repeater Auto-Patch

oo Cost M K 220 MHz | Double | 35 dB | 2.5 dB | $18.50 | $24.50 |

ow-Cost Memory Keyer : e 1

. Niorse/Baudot/ASCII “440 MHz | Single | 14 dB | 2 dB | $9.50 | $12.50
Keyboard : *440 MHz | Double | 28 dB | » dB | $18.50 | $24.50

Variable Frequency, Variable *Available in June
{
&

. Bandwidth CW/Phone Filter
P. O. BOX 688, ALBANY, GA 31702 J

[/
{s
AMERICARD

o
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>
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CRICKET 1

A populariy-priced 1C keyer with rmore features for your collar,
Cricket | is small in size and designed for the beginner as weil
as the most advanced operator, It provides fatigue-free sending
and its clean, crisp CW allows for easy gopying at 2l speeds.
Turned on its side, the Cricket can be used as a straight key for
manual keying, Right or left hand operation. AG/DC,

Shipping Weight 3 Ibs. $49.95
SPACE-MATIC 21B

The SWITCHABLE Keyer — eight keyers in one! Selectable
dot/dash memaries, and character/waord spacing. The perfectiy-
timed code sent by the SM-ZIB s as easy fo copy as ''Tape
Code', and it gives the sender a distinguished ''professional fist”.
When you buy the Space-Matic, you buy a "keyer for keeps”. No
need to trade next yvear for another keyer with additional features.
They are all here today ~— in the SPACE-MATIC 21B!

Shipping Weight 4 1bs. $119.50
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FM YOUR GONSET

for yuur Clegg 227er, Puly-Comm: 2, PC-62, Johnson
6N2, Aeruteun 500, HA-4G0, TX 62 ur VHF 1)

* New! Plugin modulator
P uts the
Communicator
transmitter on FM.

* No modification or
rewiring on your
Communicator. Just
plug into mike jack
and erystal socket.

* Compact self-contained
modulator measures
T x 3 xik”.

« Warks with Communicator 1, 11, Il1, 1V

and GC-105, and other rigs listed,

* FM at a tenth the cost of a new rig.

* Frequency adjust for netting built in.

v $34.50 postpaid US.A. $36.50 for PC-2,
PC-62, HA-460, Specify transmitter
model. California residents add 5%
sales tax. (HC-6/U crystal and Y volt
transistor battery not supplied.)

= Send tor free descriptive brochure,

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

KWM-2/KWM-2A OWNERS

New Callins 351-D2
mobile mounting brackets for Collins
KWM-2 & KWM-2A tranceivers,
Regular price $337.00

Henry’s Special Price ... $39.00
11740 W Qlvmpic Blvd |

[ J
Lo$ Angeles Calit 90054
GBI N Euchd,
Anaheim, Calif. 92801

DIRECTION FINDER - 5SPACE AGE DESIGN

MODEL IDEAL FOR A GIFT

BF—8

S MOUNT IT YOURSELF CENTERED
ON YOUR QTH
-DXine MADE EAsY
= EASY TO USE I[5 FAST

SGUALITY INSTRUMENT
>SHOWS SHORT OR 1LONG PATH
+ GUARANTEED

S5END FOR BROCHURE

£ INCH
Gros: k‘af

. -

DAVID M RUGGLES & 4550
| SAN JOSE CIRCEE
ORMOND BEACH
FLORIDA 32074

KADAY DAVE

$29.50 PPD USA

FLORIDA RESIDENTS
4DD 4% 58lES TAX
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WHoAKR, WEBNX. WSUH savs he needs more check-ns o L
NTE 7070 kHz Net. brequency is monitored daily trom 8:30 Al
to 4:3) P.M. focal to pass fraffic anywhere in (LS, tF you ha
fratfic ko move be sure to check 7070 kHz, Qrange Cnunty Coun
Amateur Radio Urganizations mwet un Jan. 3t at WAUPB's Ul
New officers elected Jor 1974 are WALLIRM, pres.; WAOHAR, sue
Plans are hemng made to hold 2 big event to incinde members tro
ail the clubs. Eook Fag this event later this summer. ihe st F held
the range Seotion was vory siecesstul. Comtiets between fl
varinus areat was maintiined throngh the repeaters on 2 meters
ot 811 meters. Fie m with San Phegy through their repeater w
taaintained with good sgnals. Al ot Southern Cadif. was able
mamntain communications with good etticiency. 1 was also possit
tu monitor dos Angeles and Santa Barhars Sechions durng ¢
peoind. Congratulations to evervone who pattropated. Liood 1
well ylome. PSHR: WAGIVA 55, KoGMI 45, WBGARR 4
WAGYWS 25, lndhc: WBsAKR 331, WaISC 251, KaGMI 20
WaAaIVA 111, KoLJIA 68, WalPE 35, WABYWS 33, WeWRJ |
WAak1) 7,

SAN DIEGO - S5UM, Oy Fluver, WAGRE Asse SUM: A
sinth, WalNL OPSs: WEGBAC, WBaERE, WRARMUG, Thiv monl
WRALIAW retires and with BYT. WRABAL meavet tn Oze, We ull w
ints them 111 oir section, good luek Royal, Bobbie and Tiger. Il
San [hege Mountars Kescue Team has heen very active the pa
muonths, The tean neods aey assistance they can get from et
amateurs, coittact WAGARCY at aren 704-276 S360 for details. AL
the Ble Aaza Rescug 'Team nperating ont of Imperial Vall 41 B
wssishance tay thetr cotilvinieations, contact WAAFOX at arer
352 amud, HDgo X Club recy, WoMAR reporis members findin
Iots of DX on 75 melers. Congrats to WOMAR and KbRI2R f
placing in the top for sweepstakes. KoQPG won first place in 8ix:
Phstper Y1 OW contest, nice gaing Mary. New 17 for impert
talley District WEBGRMG; many thanks to KeUXR for many yoa
of spevice. WAGEYX. WBHZEQ, EnHUMI have activated ]
fscandido ARC and have a very efficient bmergency Control Cent
ami Club Station on a Hill of Hiwav 395 nusth of the city. WAGQ.
passed her Advanced, WNESYN pot s Advanced and WX6ES).
passed hix Vech, W&ZGI/T reports goud snowmobiling at Du
Creek, Litsh, Spormng new KC230s WAINI, WBEUAW, KoM
WROLZL, WePYT. visitor W3YD, ex-KbS7Z. Elevtric Home Bho
this month 24 thre 28 see vou there. Tratfiv: wan.) WBeFVH 338
o VNG 303, WABBEM 190, WoBGE 175, WHAEHMY 169, Wi
Hh, WESRS 46, WEBRAC 37 WeDEY 26, WoPZU 22, WA KW [
WASDME 4 1biew.s WASAME 61, WBoBAU &9,

SANTA BARBARA — 5UM, 12, Paul Gognop, WABDET — SF
WROHIW. RM: KoLlH. PANM: K6EVQ. We ae lonking tur a 2
PAM. Unntget KoBVQ or WAGDEL Ofticiul appowntments ha
been reviewed and repewed as ot beb. | to fust two years. N
sppointments inciude WBAPGK ax ORN; WAGYPK us LC for San
Barbura South and WABUBT a5 b4° tor Ventura tin, inland are
Its i5 u new aren for better AKRL Goverage. ¥ou hams in
inland area 1.0 Sinid, Filmoret contact WAaORT. WABMBZ h
receved Masters in internation Management and kas been helpi
with ow net laison. WBOMXM has rencwed acgumntance with
old HIR friend via kam radio. WAOVIL in Bilimore passed o
General, WRAHIW, WEGGRW and WARWRF nperated in VHF 5
WNAVVE and WNETTH passed the Geperal Ciass exam, Centr
Caast Relay Scvicty members aje working on RAITY TUs, Anyo
interested in a section RTTY Net? At TRICAR mecting in Ja
WhllEF was elected chmn.; WBALDW, rvice-chmn.;, WB6DIW, sec
Preliminary plans were made tor Iuly section picnic. New Ventu
Co. AREC oeets on 3937 Wed. at 7:30. Dir. WoRW spoke
Poingeftia ARC: WAVZ.A spoke at Poinsettiz & SKRARC on the o
WWV setup, Birdman WeMZC save talk ut SBARC. WAGDLET was
lapan in Feh, WNGZMS Fpally eceived his cafl abter 22 we
KGPHT now OOTC member. WNe YO visted WNELHR on trip
Dienver. The SET in Jan. went well. Thanks to all who pathicipate
We need vour help with the AREC. Tratric: dian.) WAGDEL 30
WRAPGR 197, WAGMBZ 136, WaCDN 65, WAnLBO 2n, WBHMX
0, WABWYTY 13, WAGOHRT 17, WAGPEY 2, Welbl) 4, well
1Nec.) WAGPHE 6.

WES I ({ULF DIVISTON

NORTHERN TEXAS — H0M, LE. Harrson, WSLR - As
SUM: brank Sewell, WHLZAU, SFCr KSWOM RM: WsOLL PAD
WHLEEM, tahonal Trablic System bay fone oet on 1435105 Jdaily
IHIUZ. VHlers pleass noter OYY appointments available ups
rovuest, SET is history. NTes did OK. Evebank Net bave personr
interested in studving tor ham exain via Chraille™ roete, (9 v
fefp? DARC ssues nice N/L new pres. und vice-pres. 15 WRSJE
ki3LZA. Tex. VEE wnvention at AJM soon. Delta Conventi




CHARGE IT

CHARGE IT

FREE 800 FREE
: 325-3636
MO CUSTOMERS CALL
314-993-6060
COLLECT
TRADE TRADE
ON ON
NEW CALL USED

Bill Du Bord, WOKF
(9 A.M.—5 P.M. Central, Closed Sun. & Mon.)

FOR
A SQUARE DEAL
ON
® DRAKE ® YAESU
® TEMPO/ONE ® SWAN
@ HALLICRAFTERS @ COLLINS
® CLEGG ® KENWOOD
® STANDARD ® REGENCY

We carry all major brands and a large
stock of used reconditioned equipment
Send stamp for used list

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132
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THE NEW DELUXE DIGITAL
SYNTHESIZER! o

SUPER CRYSTAL

@.....r Y .......fm:w

rawsn

MFA-22 DUAL VERSION
Also Available MFA-2 SINGLE VERSION

Transmit and Receive Operation: All units
have both Simplex and Repeater Modes

Accurate Frequency Control: .QJ05% ac-
clurasy

Stable Low Drift Outputs: 20 Hz per degree
C typical

Full 2 Meater Band Coverage: 144,00 to 147.99
MHz, in 10KC steps

Fast Acting Circuit: 0.15 second typlcal set.
tling time

Low Impedanhce (50 ohm} OQutputs: Allow long
cable runs for mobiles

Low Spurious Output Level: similar to crystal

oulput

PRICES ﬁ,

MEA-22 527500 EIBCfronlcs
MEA-2  4210.00 Box 1201 Q

Shipping  $3.00  Champaign, IL. 61820

sontier plus 2l ARRL brass. SCM gnofed Tast month on KSQKEM and
WS[ZU's reports. Sty men. SF(" eleaning fuuse ainongst cuerent
fites. WIPW ** uppe™ from N. Thllas reports frequeney counter
working BB He uiso reports many 1.8 hams ride the bands edge.
I WBSFOX appornts WSYR his st BCo M. Cantrell of
rmatanche, 1%, wonpieted Novice 188t fram WSPSO. Thanks (M.
WELXS Midland ARC reports Hpmfest cancelled due encrgy cnsis,
WSTT presented nice certiticete by «<lub member, vin WG Director
teason teatfic, Cougrats Bitl Acdineton ARC WSHOW, pres.; RAVYE,
vica-pres. bving ARLU eonoisting of T Bxtra, 8 Advanced, 7 Gienernd,
3 Novice, 3 Canditional, 8 Tech und £ 8W1s met fan. 35 Cent. Uire
Stn. Made tour new airport. CRW Dallas reports totsl 6127
members. WIEYH report covers Prose Walker’s SAROU talk and
expresses  hope in  accomplishing  cinespency  preparedaess,
understatuding ot msg hamifline mles, ST space tnr ) ech. arhieles,
new  antenna  handbook, simplification repeater  rules, expund
hambands, gpiain LARL in dain linguape. New HAUES plans
updated hy ol (L0, Lene of State Odfice (114774, The lex.
slow-speed o net is in tull swine and iF any one of you are
interested here's vour chance. WASVIW ix again active et the nets.
Her QRS yppointment was renewed. Temple ARC meeting of Jan.
14 shuwed (4 in SET attendance. Congrads folks. PSHE reporte
received from two members NoTex, A tntal of 19 stations teported
this month. NETEN reports § sewsions, 87 check-ing, 4 ORS read, 4
messapes  clegred and two  pet vontrols participiating. 1 ratlic:
WASYIW 214, WSTE 178, WisHN 154, WIGSN 138, WRSHIW
115, WASQGE 114, WASNSL 117, XSOKM 53 WSOWY o,
WHRIGEIR 19, WSLR 17, WAWLA 17, WASWLL 10, W5IiZ0 8,
WEYE 6.

OKLAHOMA — S0M, Cedil € Cash, WSPML - st SCM/SEC:
Leonard R, Hollar, WASESN, RM: W2FIR/S, Assl. RM: WBSEFEY.
PAMs: WBSAZE and WASOUWY. The SET wperatind scemned to be 2
gredl success, wt least there were many messages tnr me and also the
S in addition fo many test emergency messages movane on atl the
viremts teorn 7S through 2 meters. KS1L1J and XY zlang warh
WANLYL and ¥ 1 reported o great e at the 5AR0C in Uas Vegns.
RELIA says he Bas 4 two-clement Mosley now up in place nf his
Quad which the wind got. KS3OCX is huvicg « ball with his new

thome brewed that %) keyer. At ths writing WESIU sl wmting
for the FCC tnonotify him of o new call without a “'H* ir 32, WSRE
reports petting on 16O melers for the hirst time ever, said it was
gteat hen especially duriog the contest. Usngrats tn twa known ald,

SEND FOR FREE DETAILS

LOW PR!CES old timers, W5AHD and WSAPG upong receiving their FIFTY
; 4 )

ON POPULAR COMPONENTS YEAR PIN. Congrats aud welcome fa new Life Member KSVWO,

IF FILTERS Congrats o new Advanced WBS) YK ull the way from Novice to

Advanced in one jump. Congrats to new CGeneral WBSGME und to

\ new Novices WNSKOL, WNSKOK, WNSKTL and WNSKTI. Officers

T e T b T TR e B and AR of the new Ada Amateur Radio €fub are WRSEKY. pros., WHSCYE,

INDUCTORS viee-pres., WNSKHC, woy. WBSUGZY, treas. 1974 otricers of the

o Molded chokes and voi]l formg with aljustable ecorex ACARU are WHHXI, pres.; WSWSW, vice-pres.; KSKIIR, secv.-treas.

CAPACITORS- Traffict 1Jan.y WESELY 154, WSRE |13, W2ETR/$ 95, WhSEUI 56,

WAPML 45, WBSAZS 44, WASHSN 40, WBSGWE 40, K30 M 39,

WASZOO 29 WAEFKL 20, WBSEAY 19, WBSHLG 19, WS5UG 19,
ESLOL 1T, WASOLIV TN, KSO0CK 2. tee) W3SUG LT

honges
WRITE FOR CATALOG 173 SOUTHERN. TEXAS — SCM, Arthor Ross, WSKR - Skt
WASYXS, RM: WSAROQ. PAM: WSHW Y, OO repasting this month:

/ WSRER, WANGW. WHSHOB just turued 15 and turned in frst

MTECH repnrt ac General. WESAMN, Net Mpr. of 1IN, reparts some

¥.0. Box 624 Marion, lowa 52302 (219) 277.7927 ar (319) sethacks on SET becatse of band tunditions, RM W5ABQ made
377.2638

HPL. third time to quality for medallion, congrats! ORS WB4FDT/S

spoke ot Avstin ARC banquet; has nrdered Triton [1; made over
160K in lan. CW CD party hut fost severnl pages of log while
winving, Appointees WSHBB. WHSAMN, WBSDHK, R10ONW/S,

OF THE WORLD’S FINEST
% \ GOVERNMENT SURPLUS
ELECTRONIC EQUIPMENT

WRSGEG plus WHSLOT operated Trom CD Ha., Houston, for SET.
BT WBSGET! has mew aS-ff, towwr, tribander and rotor; building
l\ b
And BETTER Than Ever!
e e e — T

o Monelithic crystal and reramie Hiters at poprlar frequensies
SEMICONDUCTORS

® I'npular eeramic and mica vurinhle fvpe
QUALITY COMPONENTS AT GREA'I' PRICES
- Ny wmnda ar shrplus—neme bramds, fully gnucenteed
e P'ricea hreals st low quuntities—helow Inrge muil-order

BTTY vunverter, LUWVS KIZMS in new OTH, reports SMIRK gomng
geat. WNSIRT appointed sevy dreas. vf Brazopm Unundy ARL,
WRBSIOG reports none beerd when be tried to check inta TRX DR
during SFT. WNSKUM recewsd OSL from 4WIBC, WHBSHIV, {5,
new WNCS on DRNS. FC WSTFW reports Beaumaont . 164,76 repenter
received new liccnse, WRSACS, WBSHOD just revewes! General,
OP3 WASVBM had unique experience: rexd Public ervice activities.
Name. i | EIONWS has heon having antenna parties while oot heing
| weshingled. WESBWY icports new repeater in ¢ orpus Christi:

Address, . ] WRSACE, QM2 WHSPMA i3 frovee of mew Genmgelown
I nepeater, WRIAUW, 16/ 76, KSLCV joined Silent seys. WSERI and
W5BHO observer] THF coumwet while b vacation 1 Mission Ntate
Fark, All hands repart exveptionally sutive SPTT exercise, Traffie:
KIONW/S St4, WBSCUR 3ub, WSTOP 297, WESBWY 189,
WSABY 47, WBSAMN 223, w7WAH/S 2R, WASYXS 202,
WASVEM 147, WaSYEA 140, WASZBN 140, WSKH 33,
WBADBK 130, WSKLV 10%, WSTST 98, WBSIZN BY, KSHZR 79,

Mmi Coupon for Your FREE Copy, Dept. QST
FAIR RADIO SALES

1016 E. EUREKA + Box 1105 » LIMA, OHIO « 45
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Wilson Electronics Presents the Finest 2-Meter Hand Held
with the Hottest Rx Front End on the Market

2 METER FM TRANSCEIVER MODEL 14025M
FREQUENCY ... 140 - 150 MHZ

. 2 MHZ SPREAD)
NUMBER OF CHANNELS ...........0

Supplied with 146,84 Simplex

146.34:94 14616776

RE. QUtpUL e 2 Watts minimum
SENSTIVITY Lo s civs e ran s frotter than (0.3
MV/20 DB (LS.
Audio QUEPUL i 500 mv
Metor o Manitors battery voltage
on Tx, S meter on Bx
Wetght oo 1D 4 DUINCES
without
battieres
Current dram oo, 15 MA Rx
410 MA Tx

Size 8 7°87 x 1 7/8" x 2 78"
Includes Adjustable Whip Ant

00

' Amateur
MODEL # ACCESSORIES Net Price
1410A 12 Watt Power Amplifier
Also Includes Steal Case
For 14025M - Charges 1407 S
When Pluged into Cigatette

Lighter 99.00
LCL LEATHER CASE ........... 12.00
14BC BATTERY CHARGER ...29.95
SM1 SPEAKER MIKE ............. 24.00

Write for complete spec sheets. See
your nearest dealer for the finest
amateur hand held on the market.

Dealers:

Ed Juge, Fort Worth, Texas {817) 926-5221

Freck Radio Supply, Ashville, NC 1704) 254-9551
Ham Radio Center, 5t. Louis, Ma. {314) 993-6060
Ham Radio Qutiet, Burlingame, Cal, {415) 342-5757 L
Harrison Radio, Farmingdale, N.Y. {516) 293-7990

Webster Radio, Fresno, Cal, (209} 224-5111 1410A
Amateur Electronic Supply. Milwaukee, Orlande, Cleveland {414} 442-4200

Commercial version available Wj/“,on F]ét’thﬂf&J‘
P.O. Box 794 Henderson, Nevada 89015

Telophone (702) 451-5791 451-6650
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Model ‘A" Frequency Counter
10 Hz to 80 Mhz (= 1Hx) Direct Count Guaran.
tesd (1 Hz to over 100 Mhz typical
Readout; § LED digits plus LED QOver Range.
Sensitivity: Less than 100 millivolts over entire
rangea,

Power Req.: Either 120 VAC or 12 VDG (5
watts approx.

Small Size: 2.34" x 5.68" x 8.18"

Overload protected input and DC power input,
Price $299.00

Model ““AS™ Frequency Counter
Exactly as above plus an internal 250 Mhz
Seater (£ 10 Hz from 70 Mhz to well over the
guaranteed frequency of 250 Mhz. No external
power is required,

Shifting DECIMAL POINT gives a DIRECT
COUNT of VHF Freguencies, One BNC INPUT
for both ranges. Ne cable changing from HF
to VHF. Price $375.00

ICA residents add State Sales Tax)

Dagler inguiries invited.

ELECTRONICS

P. 0. Box 1672, Vista, CA. 92083, 714.726-1313

QUADS! QUADS! QUADS!
$56.35 up for quad kits. $79.95 for com-
plete quads (pre-drilled and pre-tuned),
$269.95 up for our new super guad
(pre-drilled and pre-tuned). (Quads for
special purposes 7 to 150 MHz, ask for
estimate). Special discount on EZ Way
Towers.

Free literature uypon request,  (313) 998-4213
SKYLANE PRODUCTS yumpis jom i s, 17

St

tion Identifier

The CWD-50 provides
. et autcrmahc 18 for repeater
; -7 sfationsin perect Marse code. Has
! .~ factory-programmed JG memary. Brochure
; © descrbes CWID-50 and CWID rack madels,

" lcontrol signal co s,
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WEHWY 78, WRSGVQ 69, WRIGEG o7, WSBGF S%, W5RBB a3,
WSO St WASFOF 4R WASZBI 43, WSTEFW 40, WBSTIV 34,
WRSR 26, WSUKN 15, WHSLUT 14, WSY: 14, WBSHUD 13,
WBSBGY B, WRSGED 8, WNSIRT 8, WR4PIYT/S 7, WHAFPD i,
WHESUCYP S, KSWOM 3. WSHBY 2, WNSKLM 2, KSRVF 7.

CANADIAN DIVISION

ALBERTA — 50M, Don Sutherland, VEGE K — Asst. SOM: Mrs,
tinnez Booth, VEAYL SFC: VEASRU. YEBES bus been appointed
Mer. RN7 DNTS. VE6AW recuperating ut home. VE6EM an
reducing campaign. Fspecting o visit from VEIMPA, mow retired
frum the RCMP. VERTP now VETDLH ami VEaVE pow YETDL A,
The SARUC wonvention in las Vemas wue ey otnteresting -
especinlly with its protective bianket (1 believe we cail it snawi. Lhe
cunvenitinn wonmmittes for the Cansdian Dmsion <onvention in
Calgary Aug, 1-3 1975 hard at work, 1 e waire ¥l that this wall
be the autstanding event in western Canadian Amuatenr cppyentinns.
CARA has aimnst completed arrangements with the CNJR fo oot the
Calgary @ ite-caners ub wndersy, Jhis should he a rewnrding
evperienee For ol participants. Tt YE&BS 95, VFARK T4,
VEOXC 50, YEGAMM 31, VEAWN VT, VEGVS 1A, VFaARN |2,
VEOYW 11, VEOASL il VEBFV 3, VEGARR 3 VFAANW 2,
YROARU 2 VERRL 20 VF&CT 2, YEAADO T, VERYR 1.

BRITISH COLUMBIA ~ 50M. HE, Sqvape, YETFR ~ New
QRS VETAKY and VETBRRL. VETIN has returned home atter twa
reavs in VR-Land, VFTASY has snid his Rancho and building in =
distnict that allows nothing over 25 feet. YETOC has iaken gver i
Net Mgz whilst VETASY s bildine. Nice news from v E#Jand
they hope tu held ag SCM, SEC and Bs. YETOY hag ‘“The
Ketwood Tadng, K-59947 (14994 tower Gl theee-clement Yopi
far 2 The big probleny in VFR-Lund 15 2 toor of shout three years
and st as vole pet set tn, vour geing oot Nice iefler from VI8RO
Pine Pomt ARC, NWT, VETRM sporting  TS-900. ¥R and
family spent time i KHA-land. 4 group of cetired amateurs
decided to apply tas a New Horizans weant ko by equipment and
fent premises £y sel up g matenr radio station and tfor those
wanting to heeame antateurs, theary and code clases, | be srant was
ahrained. premises were found in o Sepior Citizens compiex v the
18th tloor, A b, tower was instilled on top of the elevator
penthodse, alw o threewiement beam. They bought Yuesw-a1u,
Charter members are VEYRY, VETAP, VETON. YETRM, VETOE,
YEISR, VETAID, VETREW, VETCAM, VETAMW, (rittic: VETTR
ML VRTOG A, VETRLG 41, YTTARD 35, YUTMW Ja, VETTT

in

MANITOBA — HUM, Sreve Fink, YL4MO — With regret wo
report the pussing ot Winnipeg bC VE4TH. Bob was very actve
bovally and was v the mudst of reactivating AREC in Winnipeg. PAM
YF4FO has moved agase, ths time o Phempson, and VEZOR Bas
OS¥ed to Crunberty Portage. YF4TY wus sctive 1 the fan. ¢
Party and mow fas Full OSK tacilities. Transeoe CUnllegiate™s
¥EATCE powe an fiwe uir with aperators Vhds VV, OHL TR and € ¥.
VEAOW i the new cw GBS und fohn transmits code practice o well
fallowing MTNs early session, KM VES(G still shutting between
hotne and ‘Taronta on [BM courses. MEPN: 27 sessians, %2 (N,
Th QVC. Traffic: ddana VE4PG 1un, VE4OY 140, VEARO jud.
VHOW ¥4, YFATR T8, VFAIY 47, VE4EO (1 VESIA 10,
VI4HE 9 VE4BM 7, YE4LU 7, YE4 101 7, VFACR 3, VE4DS 3,
YEAHR 3 VFANE 3 VEIOP 2, YE4RY 2 VELVY 2, VE4E] 1,
VHATP | 1Dec,) VEARO | 34,

MARITIME — 50M. W.D. Jones, YETAMR — % VETHIL.
BAM: WOIE X, BM: VFTARK ‘(he ¥F| wconfest 74 showed
thereises) inferest again this vear. no resudts at time of writing. The
quality ot the cw showed » mucked improveiment over last year. SET
T showed Ditle wetivity io the section, he Haltfux group held an
erzroise and the SPN wasctive, Trattics VETAME LR, Y1 RO 74,
VETARE RS, VEIAKR 34, VEUZH 3, YEIAWP 25, VF1AYT 12,

ONTARTO — 50M, Holland H, Shepherd, WEIDY VDU
now an toad Lo sevoiery afrer soeration.  Cuoerdination of
communicitions 1ot the Feh 5000 1974 Winter Car Kally
Loranto-tttawa and  return handled by VEIGEN, O Metra
Torunta, ably supported by YE3RL. hinston aod VEISER
Dttowa. On behalt of VEIGEN, VEIR)L und ¥E3SB [ do thank yau
lsn thase long, cold. lonely bours most ot vou spent nu? an those
=ven nlier Ont. buckroads. VE3BNO canrdwnating cotumunications
lor the Alarathon Ski iour Veh. 2324 and o tull repor! expected
fater. VE3I T ot Ottawa would bike to hear from 21l OFWA members
wssidine SMbows o ngarky areas to atrend a meeting to disenss the
furnition of an Fastern Ubapter of the QUWAL I it eets off the
geatd @ will he o first tar Unt, atid Eurpe ali of wou (1% to pive ot
Futr support, ¥ ADEH and longtime OGRS, spending # holiday in kKla.




Hamtronics Has It All!
For the Best Deal!

L T

.

A Winning Hand From The Wheeler Dealer

Plus Free Shipping Anywhere in U.S.A.

Get everything at the big “H”

e e e e e 1
¥ | Please send me your best i
mﬁﬁ.ﬁ'ﬂiﬁe ! quote on the following equipment: !
i \ : ! H
P I
I I

Ty Ry I l
| Neme: E
BANKAMERICARD : address: I
} |

i !

ol

ot i T e e et A e T S e e e R S o e ek MM B 2 P P B, S T B S P i

HAMTRONICS

4033 BROWNSVILLE RD., TREVOSE, PA 19047
{215) 357-1400 {215} 757-6300
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VEMA holidaying in Mex. but manages tn keep tn touch with the
gang on VEISTP by using the Aar-Stream Not and other frequencies,
VEICD atter 14 years us Canadian Division Dir, has tendered his
tesignation tn tike on the job of Vice-Pres. ARRL, He has ulso beer
wominated hy ARRL as Pres. TARLL George Hpencer, VEIMS of
Henconstield, (e, automatically takes vver as Uapmdian Pivision
inr. Yhe Unt, ARPHC (the AREC und membgr nets of NI'S) was
wety avtive in SET 74, [ am pleased to welcome three new ks to
out tust growing Ont, AREC: VE3AXL, Vhunder Hay, YE3IFSA,
sudbury and VEIONW, Kenptvitle-Mernckvilie. loalfic: VEIRRE
2R, VEIDY 3SR, VEIEHE 321, VREIDPO 314, VE3RQZ 302,
VFIAWE 1Y%, VEIGIG 2730 WEMRG ML VEIGEN (KA,
VUIEWD 120, YFIFGY 90, VEIASL &1, YF3IDVE 79, vIFIGOE
T, VEIIT 77, VEIARS 76, YEIGNW 74, Vi iDBG 66, VEIATR
9, VEARHT B4, VEMIOZ 40, VEICPG 3T, VFGRL 35, VHIAIN
19, VEIFOF 26, VEICOGD 25, YEIELEH 20, vEIFZG 21, VEIGCZ
2, VEIAXL 18, VEIDH 18, VERIIK 15, ¥Ea0YH 14, Vi G0
14, VEIAYZ [0, VEIFGT U, VEIBKA b, VETAL 2, YETIARS 2,
VEILCY 4,

QUEBEC — UM, Ine tmsworth, YE2ALE — Regrot to report
thrt VE2BG B now Sitent Koy as of Jan. 36, tle was 2 Driy year
mwember of ARRL 'arnd one of the oldest members o MARC.
VE2ZWM expects to be hack to Maont Jali abowt Mur. 15 and reports
that YEIMTA 18 now operational as club station Air Service
‘Training School n Uttawa, Resean «de lh Mauricie is on daily sked on
3760 MHz 4t GMT tfimes of 2200 & 0230, VEIKT s now
YEILZX, VEXGA now active oa RTTY since Dec, and thers ane
nsre stations expected From the Montreal axea soon. Nammation
notice for 50'M Uneber seotion in the Feb, D81, YEIO) now
Vice-Pres, For ARKL and YF2MS has taken over the vacated post of
Canadian Darector, VE2RB Asst. Net Mer. QR net held a net
avnitrollers torum at his QU Zate Jan, 2nd many tonics ot great
interest were discussed and hopelully they will appear durmg the
regular operation of rhe net, VE2DPI had recent stirgery and doing
well, VE2DNO new ta 2-ameter fm operation, Calls changed: YEXPR
to VEIOT, VEIQL to VEIRIR, YEF2RN to VEIERT. VEMI to
VETSK., VEZBOG tn VETBOS, VEIBUZ o VETBLZ, YE2DIL to
VEAIRIO, VEIMH tn YETDRO, VE20] traftic oount up due to 5ET
week end. PSHR: VEZAIT 27. VE2UH i1, 'iratie: than.) VEZDR
143, VE2IOT 44, VEZEC 42, VE2BP 36, VEIAPT 24, YE2ALL 16,
VE2UY 2. cDeco VEIDR (38, VEZALH 46, VE2BP 35, ¥F2UY

3, VERC 13, VEZAPT 1Y, VEI
VEIEC 26, VE2APT 11, YEZALE 2

SASKATCHEWAN — 50M, P.A, Urosthwaite, VRESRS .. Our
suchion of the ARRL Phone Net has had its prohlems because of the
atmasphene conditions. We hope that those whe do check tn will
bear with the probem for it can't last tno much fonger hopetully.
Tustoan edarly cemunder that HAM FEST will he ficld in Mclfort,
Sask., this year su please watch for iurther information in ST,
VE4FG went out an einergency sipnal which was pivked up by
VESTIZ. A baby was senotisly 11l in the north and o plane was sent
wut from La Konge, ¥uk. Congratulations to VESUZS this is the
secoul ime he has responded to an emergency. Traffic: VESBO 94,
VESTL 3%, YESHP 27, VFSXC 32, VESWM |4, VFAVE 11,
VESRE 10, VESEO B, VESRM ], VESKZ 5, VESDN 2, VESHY 2,
VESLO 20 VESND 2, VFSTD 2, VESPG 2, VESRB 2, VESUZ 2,
VESRE L VESRZ 1.

WA
se

18, YE2ALE 15, {(Nov.)

THE ULTIMATE TRANSMATCH

Similar to the one in Lew McCov's article
July 1970 QST alse 1972 Handbook

Use with any coas or end fed random wire antenna,
ideal far apartment dwellers

2 WW P.EP, {1 kW continuous) 1:1 SWR fo transmitter
10-80 continuous, including MARS

Use with any wattmeter or SWR indicator

Heavy duty throughout (4000 wolt capaciiors)
Rotary Inductor with turns counter and logging arez
127w l12%dx5i/2h 8172 Ibs
MODEL UT-2060A

-« % &8

FOB $119.95

Box 35 Franklin Maine 04634

FROM MURCH ELECTRONICS the UT2000A

MURCH ELECTRONICS INC.

MULTIBAND ANTENNA 10 - 80 M

o field Proven 4 years

o Sealed center insulatpr, 102 §t, copperweld 2atenna
wire, 30 feet heavy duty twin lead

e Loax fittirg to connect twin lead to 52 ohm trans-
mission lneg (68 feet or more, not included

» Ready to use, Great on all hands without a trams-
inatch. Even better with the Ultimate Transmatch

MDDEL BBA, 2008 w P.EP. $34.50 p.p.

Phone 207-565-3312

150



o NIGE-METER applieations
For

it $14.95 o ad-eic, il i
1able

Buy 3 bake 10% | o0 inkirumwents.  lostrue.
y Huy 3 —

LED MITY DlGlT “DCM’S’ lew

Seteptific [evices Digital Counting Modules™ outper-
form any other DCM on the market mdn:v More fea-
tures than ever before! K L8,

\ot .
not pixie but the niudern LE) 'Lhmrw !rum auch famous
MAN=4, lLitronids

Oniy

$9.99

manaiactarers az Monsanto's MAN-1,
107 wd T04, Opera’s SLAa-1 «the lusc 4 having ehurae-
t%-rdilmghts f 0,33 ot ne estra vharged, Bach kit in-
cludes

* Pin-for«pin MAN-1,** F‘m-!or -pin MAN=d, elec. char, 3amel) SLA-1%

.33 h. Oprox

®2” p.o hoeard with fingers for 2 PREE edge READOLIT (‘hur. Moker
Sullied mde-mouruing dup werket, LED teadout of [jMAN-1 .27 h. Monsante
your choier, ars, & wl Moles connectire {)] MAN-& .19 h. Monsanto
1this PaL!MINA'l‘L‘\ hl)l,!)l h'.lNLr YOUR  [C's),  apd []707* .33 h- Litronles
baoklet, INCGLUDES P.C. E| CCNNECTOR — FREE! ] 70a%s 323 h. Litronlcs

ot v PAK S T
B e e TRANSISTOR Wiy
o Bac WITH HEAT SINK
Remwved from new eynip-
r}-l’gll‘l';; lrlxrlude«i) weapular -t
23 ‘diothoch’  transixe "
e et e bt on renuest ONLY Buy 100 — Take 20% 1 P00 e, SO TIRD g A
« Factory Marked rder e tipe n 2 507 SNTALLZ G577 SNT483 L9E | bNp, TS wacte, LC#G 3 g oeg
Sale | |5 5N7337 55 5 5:32;3 35 |0 ENTa113 96|00 SM74164 295 L wiy) 18 unms, 10 hfe, bFar o
i) FeN7 400 $0.30 SN7438 H ERzara 5% H INTA114 BE| SN74165 230 | ipnition, Righ nower tians-
1 sN7a01 30 SN7440 3|0 NTeTs 100|0) snra131 .s0ff] SN72166 205 | ruiters, nte, Mounted on
i] SNTa0a .30 |71 SNrasi 1.4 L §h7are 5|0l sNydlzz (8§ [ sN7airs 50| hewt mmk by 8T 81047,
.30 SNT . . 5N7 41323 .20 Z0 | o
D SN7ded 38| H Eviaa3 rioiD swraze 28U Sl 7 g sxreirs 220| POCHET CALCULATOR
. 74 E . T E .
Boice i |0 Byl a0 BMAH nio muass calb RS i Kevacamd oty
() SNT40T 88 | [ SN7ads 1.6B|1 BUTACS . pn |5 SN7a140 L3S Nraine 349 $6.9
Ul sNyaos 36 ) [0 SN7447 1. SN7ags 1.4 |[] SN7d414% 1.85|[1 S .
= X SN74as 1.50; L] .50 SN74181 4.80 | For hand-heid units, prop-
E SNratt 1 E} sN7as0 .30 B EN748 weal g#;:f:g 1.61{0) sN7a183 1.20 Pcrll‘?ﬂ;g';“'g"‘q:‘* for o
SN7451 . B 25 SN7418% 2. . .2 s Mosteh g
o SNrais 35| 8 Sfass 30iB snrasn 14%1H SNiaiz iad ﬁ SN7alnz 1.98 | Sil0. 12 14 foather. Luuel,
[ snrais 88 || BN7and 3010 SNTa%2 138]0) sn741a3 160|0) $NT4193 195 | kers, by FLEX-KEY
C B B R SN74154 2. .
H thrase 3o O snrase 30 @ gNTdsa 1o sN7a1ss 188 § SNTa195 138 caLcuLATOR cmps:%m,ﬂ
7] sN74zr &5 |0 : SN7aps 1.35([] SNT4ZS6 1 230 ON A “DIP™
(1 SN7462 .35 N74157 1.55 SMTALET I, . A
H $Nyaas 38| L ENi%es 30 % LG e P} L SNTALEl Tes 0 ENITSE 265 | o oTS001 12 digits 40-Pin . . $6.95 §
Ol SN7426 .36 | [] SNTa6S 50 NTA107 .70|[] SNT4160 1.95 Money Back j ] CTS002.% Veit version of 5001 — .88
7] SN7430 .30 | L] $N7470 ‘;2 H gmuos 88| ] SNTA161 1.95 Guarantse | L] cn:logs :g.aigm 28-Pin .. 9.5
I [ sN7a32 .3% SN7471 “ "L QVER 1.000,000- ~PC INVENTORY —7 7 : witl -function memory.
[ CLOCK CHips
[ PR “
KRONOS WITHTIME BASE ON A "Dl
Cablaet is $41 NEW {ANY_cnir $8.88
R Tt frpe crock For . % 8.&B
® 1 e e LU 1874 ] MMs3ail
CHOOSE ] MMS312
YOUR READOUT I » with TIME BASE $64.95 ] B “ﬂgia e 1;{:5
- &
ype LED Charac, Sale - Iy - “ [ MM3Eal -
! FOUMAN LED rewients are Call Lis ARM CLO
MKR-1or  MaN-3 iz ST But the Latsorx TNT and Opeos SLA-1 {0 1-MM$318, D“};'{,%':.f';; a9 EACH
KR-104  Nixig® ‘4% 27, ]Li.ku the MANt-lh e nflhthPTtll';[!l;‘l.tn‘P rACTORY FALL!
- - i segiment tec l'l\ﬂu(' I I8 R
[ KR-108 1071 43 - tefloetive bar version of the MAN-4.
KR-10T SLALT "33 AT “The Nixie tuhe in o 7-serwent deviee LINEAR .
Exn-wa $amo as SEA-1 but GREEN, 2= vthers i s Vamny
add $12, Hewntilic Hevices introinees, the new uny LED Rromes § @ FACTAEY u:teuv u“:
digitat elack. L'y m:lm“ aom r.mighm--le the 1‘ ALL- L1 B31 HE slow raie op-amp {TO-§} $2.50
ol PR | . Man-id, aml Mun-4, and the new reflective Ly L L -%) ... 82
: gowlt;vgglcn‘cl:;:lvt;:c l_\'n::s wilhi the larmer dimrs, ut eoly i grice, | O 532 Micro power Y41 (TO:5). .. ... . 2.50
o T Thx is i Scienbfic Hewre hesth We veen hae | O 523 Micro nower 709 I 280
® Now adaptable to Yoats, L5 b b Y B] Fendouts ar b stightly esbra cost. We | OF 536 FET lnput op amp (T
planes & cars toaf bave mate . Fur #1906 we hive available ns an | [ 850 Precision 713 volt-sﬂ l‘ez- I 37
® One price for any LED! 5%, L Gptign to Maval Ohsery vonr vk, or | O] 85% Timer 2 u Seconds té 1-hr. (AY .. 1.3%
® The anly clock ot its ki B all-parpese dl-dut . For indocr and [l 556 S Times faster than 741 B XY
¥ mhing 1l Al L-Jaury ¥ =
kind in USA today! antdner acnvily, This YTIME BASE™ ix the simplest | O 558 Dual 741 (A} ... . ...
® 12 or ZA.hr cloch ot the markei tnday with the belp of ane of the largest [ 580 Phase lock loops (DIP)
sy biMe hume nembfeclurers for the Fatoous digitnl wrist [l 561 Phase lock lowps {DIP) |
[ BASE | vatches. Theesfoee, Jurrent drain s neghgible, not ke [ (7 5682 Fhase [ock foops (DIF) | g
cRYSTAL TIME ather rumhorsume  (ypes. §t°x #85Y to constract, easy | (0 $65 Phase loch loops {A) . .
RONOS* hi
FOR ANY W tiz shp inta the Krots ol your 1 linrn and ecibect with 71 568 Functlon generator ﬂ'o-si . »
0 $19 9 pasy insirnetiong, [ts overvall desizo 1z simple snd easy (i 567 Tone dncoder (A) .. =
i ervstal, | 1@ tenstouct. The kit s comniete with fomous black- ] 702C Hi-grain, DC amp IO %) - =
Lpeindes oiod sion ponrd & | and-white TEN-TF:' eshinot, pius all aecessorigs with | ) T03C RF-IF, amp, 14 ckis H‘D 8 w B
time huse 3, o BO7 baukiets, Fewlures isclude o setting ceateols, d-hous B 708 TV saund IF system .
iR p-guar'c'nnd l—mml‘x‘te l;.l‘f sﬁconli. am-% limld hutton. TOBC Operational amp {:: oo I
. R 1 <erins 1y Seientilic Device o insivel I 710C Dierential amp B .
2Mot tor KR-104 ] T11E Duat diff. coms (A) . : 31
O 7236 Voltage rem-llatnr lA? . x
[ 733 Dil, Video Amp . .. .. .. T8 m
7-sEGMENT LED) Readouts FHE Faauansy compuidier 708 (4) 133
;:_}g Drrfq};:“énp(l'?s {Mini DIP 49 o
ual T41C (A) ... .. 3
(All “LED’’ TYPES) Man- g 7a8€, Freq, adi. 743¢ (8) ¥
ain Block RN
Type 1'har Fach Hpueind ] 739.739 Dunal sterso preamp
MAN.1 27 | $3.75 | 3 doc $9. (1 741.741 Dusl 741C {(TO:8) . .
MAN-3 13 149 | T for &3, [T PAZGS 5.Watt valtage regulator -
MAN-2 19 250 | 3 for ss. (1 ULNRI0OM Op amp with SC
- Slr:gigfsnwf“ Au:‘:ia systoem
k ual periphgral driver
RE!-'LECTIVE BA_E_J \‘ PES H ;g:;g ng pa"sh'“r:dri:.;e:: 5 e
i R R o uad Seg driver far roadouts 1.65
;gz: 3: ;::g :::: :2: MAN- (x] rs:nzl’trl;x d::‘ver w/col. out ZE0 ma. .85
SLA.g** 33 250 | 2 for $6. a . ot LED readouts
gll::.;*ﬁ ,;gf g\:s ::or :i: "t[y _I‘[.u]vnnixi '\‘\; Ky Opena, lwluthm 1Ay FULA or DIF dual in hoe pak
L] W 51 or N MAN-1 ar S{AN-4 specs, Calor - Your chaice
. ot Grent, Potter & Brumfield 7 irse $2.98
/-g‘ WHY BUY MULTIDIGIT REJECTS! KAP RELAYS seor 3 12900
| lmumnn, nine .-m-mut‘"f' Excellent lor "HAM'™ yre as antenna switching, 1atching,
RN f-f‘:!- _-' 9 DIG)-METER MAN #'s ponnted in . Lr:;:u::‘t‘. r::rwe. mtr.,.:nd o' Zt ct‘)mmemml ot ine
ﬂgﬁ" READOUT muldcll nNlnstic 24.:% dustrial uses, [ncludes plastic dugt-rover with dingram
fa kol FOR WY oneter ik oo i and houknup nfe, L1-psm plug-in base, Contacts muvable
OR PANEL ./, ttiplexml For Be e, Fold Sxahed tver. su:‘;ﬁnaryrm::rla!y& i siver aad:
i =4, contacty amp 1 o
INDICATION [rise winet itie corson: T SRR . § il

2 VIR 2
164 nhml Size: 234% x ] 5.!16" w: 4 ozi. Center pin
miszing. Comar MIZ. type equal tnn, g

| VOLTAGE CONTROLLED OSCILLATCR

3 for $2%, ih Narbey Qe T aya e,
sine, triangular, sawioarls,

| el I1-
u sa 88 mhjp i.““E wurns BEL

Terms: add postage
Pho

Rated: net 40O
Urders: Wakeficld, Mags, :617) 145 3829
Ratail: 161K Del Carmine St,, Wakeficld, .
roff Water Street) C.Q.0. 8 MAY BE PNOM‘D

L) 15¢ CATALOG on Fiber Optics, *LCs', Semi's, Parts

POLY PAKS

P.O.BOX 942M LYNNFIELD MASS. 01840
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S.R.R.C. HAMFEST

Formerty Held in Ottawa, Hlinois, Has Been Changed to a Fabulous
New Site — Bureau County Fairgrounds
JUNE 2, 1974 Princeton, Illinois JUNE 2, 1974

Meet Your A R.R.L. Headquarters and Field RepresentaEiv%

Clean, modern buildings and fzcilities with excellent parking and access from Routes
80 and 6. Nominal fee for campers and trailers. suul features, fond, and swap area.

Advance Registration — $1.50 before May 20. At gaie $2.00.
Mail te STARVED ROCE RADIO CLURE, R, F. ). NO. I, OGLESBY, ILLINOIS 61348

e

MODEL 80 SPEECH PROCESSOR — RO
the qrerage-to-peak ratio of the shrech wave.

WMODEL 20 DIGITAL DHAL — ~owlgbie for
vollins aad Drahe dear Optondl four digit

torm as much as & Ah iming a logaothme
pringple. Gperates with Fl ana AM
transimiiters  and  transcen B Hluh

readout and erystal fime base. OSY oy
tiead ar mohile tramsmitter recerver g trans-
ceivet with 100 Hz aerteacy and oo last digib
titter Simpie one wire cogiects dial o ng

MODEL 1A PADDLE — lesigned with re-
habtity in mind. Mo mechanical switches or
heanings ta lail. Paddle contact spacing ad-
jusls easily

nsnl wulrre rrady T Gu. Specily your typo of Mordel T1A (Assembledt. .. ..., ., 39,95

KModal 0K  (Pracesso kit

£21.90 Modal 20 {55 5 Mhz \'FO rnnqm L 316945 MODEL 10A ELECTRONIC KEYER — Has
20015 \Processar Board Kbt $12.95 Modal 20C {Callinsi - . §169.95 NEW featizres At no aatra eost Linear Speer|
Mogel 200 (Draket. ... ... [ 3160.95 Contral and Operates/Tune Switch. Flus m-
Opnans: (?\ u:qnti Frhadnil;; s gg.gg ternz! penhant celts and reed relay aukpat
% 1Crystal Time 2 G 28 provide » rompact portable. wersahle ot
DEALERS. ) Nadel 19AWA
VE AMATEUR RADIO SALES. Uownswew. Unfarn, Canaria 1Kever & Hifetone Assembled). ... 533.95
ssr ELELIHONIC& Lawndale LA sove) e GAHY HADIO, e, Modal 10AW (Keyar Assembled), , ,, $26.50
e 9,58 31171 AN-TER INDUSTRIES. ikhan, (8 48517« | ocial 104K (Karver Kyt), - - $21.3

ROX 185A = FRANKLUIN, PA, ]5323 HGNAL SYSTEMS. Sadinrd (M 44146 « KASS ELECTRONIC APO-2K fKé{ﬁw Board Kb ..o $12.95
RIS TGRS, reest HIt Ph_ 19078 » W1 ENSCENNES SA0.35. Smltone toard fat) 06 495

PHONE: (8141 432-3647 K:iDFJ,Irwm Fa 15642 « HAMTRONICS, Trevose FA fuudd Hnsone Ho .

more complete guidance, Select your CODEMASTER tapes below!

S - IS ITEASY TO LEARN THE CODE?
g g Frankly, no, Neither was it casy to learn how to read without two things: Froper
= = /_\ instruction, and practice, CODEMASTER tapes, proven in over six years of sales
g ‘55 (\ ..:-; of thousands of tapes all over the world, give you that essential instruction. Neo
i E "L~ other teaching system offers you a more proven method, more accurate sending,
g I

£ O

CM-1: For the beginner., A complete CM-114: An intermadiate tape, wspecizlly
course of instruction is nn the tape, for General Class exam study. No instrue.
Bractice material at 5, 7. 9 WPM. lfon iust practice, %> hr 11 WPM; | hr !
Prepares you for Moviee wxam. in- 14 WPM: 3% hr at 17 WPM includes coded and 30 WPM. For real QRO, play this
cludes rode groups and puncluation, groups and straight text, tape at twice speed!

ODEMASTER tapes are 2-track monaural; avaifable in two styles: 7-inch reefl {3% IPS) and casseite, Be sure to specify both the program
(CM-1, etch and the style (reel or cassette) Any tape, $6.95 postpaid USA 4th class. Any two tapes, $13.00; ait three, $17.00 PPD.
Eor air shipment in USA add 506 pes cassetie or 806 pes rec), Immediate delivery. Mastescharge and Bankamericard honored; give us your ac-

caunt rumber, CODEMASTER tapes are made ondy by Pickering Radio Company, Box 396, Portsmouth, R 02871, Ses your dealer or arder
direct. Satisfaction guaranteed,

LRL-66 ANTENNA

CM.2: Far Extra-Class license study.
Mostly straight text; some code groups.
1 hour at 20 WPM; 4 hour each at 25

Power rating 2 Kw. P,.E.P. or over on 80, 40, 15

&4 LONG. 80 THRU 10 @ COn 20 and 10 1 Kw. P.EP. Transmitter input

3 4
QPERATES ON 5 BANDS AUTOMATICALLY

L) 3

%45 -iif? 2 1. Loading coila for 80 & 40M doublst operation 5. Cantor insulator with femele caax @
in Cont, 2. Adjustabje ends to set 80 metar resonance connactor to take PL-259 plug
IsA pp , 4. Decoupling stubae for 20 & 10 meters G, Fittings on insuistors re tiv on rope
LATTIN RA'DIO LABORATORIES . Box 44 . Owensboro, Kentucky 42301

Signal Discrunmators for Supericr OW receg-
fion through QRM & QRN. Plug in installa-
ﬂunlon: year warranty. and 14 day seturn
privilege

16 VA Models Add $2 shp

Synthesize Any FM Rig...With A GLB Channelizer!

% BASILY CHANGED §ROM RIG TO RIG
% FASTRSY LOGK-\1p

* CHOICE DF 10 or & HHZ $TFF%

% 5 PPM STABILITY

164~ 147,89 MHZ Model 4008 |
129.55 Kit
189.55 Wired & Tested

RE-101 For earphones agly $2995 * UNIVERSAL SWITCHING WRITE FOR SROCHURE
DE 1014 For SFKR & Phanes 53095 Oy T MIBILE SIVIRONMENT | Byailabls By Uhvect Ml Oy |

1200 Mode! Add $7 Shin
DE 1018 For SPAR & Phanes

DYNAMIC ELECTRONICS INC. Bax k131 Decatyr, AL 35601

GLB ELECTRONICS

404 CAYUGA CREEK ROAD--S0OUTH CHEEKTOWAGA, NLY, 14227
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{Continued from page 79)

Happenings

TECHNICAL MERIT AWARD TO VE3QB

An annual award is made by ARRL for a major
contribution to the technicai side of #mateur radio,
the ARRL Technical Merit Award. 'The (973
plague will go to Lurry Kayser, YE3IORB, “in
recognition of his efforts and abilities in acting as 2
control station for Oscar 6 and his development of
*Smart” — ‘System Multiplexing Amateur Radio
Telecommands,” ™ to quote from Minute 22 of the
1974 Annual ARRL Bourd Meeting. Farly in the
Ife of Oscar 6 « conirol problem arose: the
satellite had a tendency to switch itself from mode
to mode. If the problem had remained un-
currected, the satellite would have quickly ex-
hausted its power supply system and gone silent.
Early correction was by teams of operators at
command  stations. VEIDB developed an auto-
mated system Smart which sends 8,000
commands a day. With his northerly location in
Qttawa, VE3QB is uble to reach the sutellite on ten
st its twelve daily passes. The system was described
in u paper produced for the ARRL Symposium at
Restun, Virginis, lust September. Incidentally, we
undesstand that Larey is well along with hardware
far Oscar 7!

WEIM, VEIWT NEW VICE DIRECTORS

Vacancies in the vice director offices of the
Rounuke and Canadian Divisions have been tilled
by appointment of the ARRL president, in uc-
cordance with the Articles of” Association.

Donald B. Morris, W8JM, of Fairmont, West
Virginia, has been named vice director from fhe
Roanoke Diviston. He is 62, and eurns his living as
an eglectraonie technician for the Monongahela
Power Company, servicing its iwo-way fm radio
system and investigating radio and TV interference
complaints. Don has been an assistant <director
since 1967 and is on his third separate stretch as
SCM of  West Virginia  covering  the years
1930-1931, 1946-1952 and 195% to the present.
Other credits: co-founder, past president, past vice
president,  past  secretary  and  past  treasuger,
Mountaineer Amatewr Radio Association, and
trustee of its station WRSP: past president, West
Virginia State Council of Amateur Radio Clubs:
tounder in 1959 and continuing supporter, ARRL
West Virginia State Conventions, Jackson’s Mill;
ORS, OPS, AREC, A-1 Operator Club; RACES;
Army MARS; life Member, ARRL; licensed since
|923.

Howard R. Cowling, VEIWT, of 5t. Catherines,
Ontario, is the new vice director for the Canadian
Division. Now semi-retired, Howard previously
owned aind operated a communications business
since 1950, and has been employed in fm since
1943, 4 qualitication which led to his appointment
to the ARRL VHF Repeater Advisory Commitiee
last summer. VE3IWT is a cofounder and past
executive of the Western NY und Onfario Repeuter
Council, with 18 repeater-group members; he is

AMERICA’S FINEST
telescoping, tili-over
amateur radio towers.
SAVE! Buy direct
from the factory!

Heights to 115 feet. Imme-
diate delivery! Guyed
towers also available to
any desired height. See
your dealer or phone us
direct: Area Code 813/
971-1961. Write or phone
TODAY!

-2 VAT
P0.Box 17196 @aﬂd‘. inc,
Tampa, Florida 33612

[AAAAAALALA

ELECTRONIC
ENGINEERS

RF COMMUNICATIONS has im-
mediate openings for elecironic
project engineers and design
engineers experienced in HF’
SSB, VHF/UHF-FM communica-
tions equipment, or both.

Call orwrite: Ken Cooper, W2FLZ

HAR®IL INVERTY

TaR uNcwl RS1I
PHONE 716 244 5830
AT UUAL DUPORTUNY LY EMELOYER MALE FIWMALE




THE 2ist ANNUAL
BirmingHAM FEST
AMATEUR RADIQO CONVENTION
Two Big Days
MAY 4th and Sth

® FUN AND ACTIVITIES FOR ALL
® GIANT SWAP CIRCLE ~ INSIDE AND OUT
¢ MEETINGS — MARS, NETS & FORUMS

WE ISSUE THIS SPECIAL INVITATION TO THE
READERS OF QST TO JOIN US AND JUDGE
FOR THEMSELVES. WE WILL BE LOOKING
FQOR YOU AT THE SQUTHS® LARGEST AND
FRIENDLIEST HAM CONYENTI[ON.

FOR INFORMATION CONTACT
BIRMINGHAM AMATEUR RADIO CLUB
. Q. BOX 613
BIRMINGHAM, ALABAMA 35201

MGITALTHEORY DESIGN |
CONSTRUCTION

LOGIC
NEWSLETTER °©

SAMPLE COPY §1.00
LOGIC NEWSLETTER

POB 252G
WALDWICK,N.J. 07483

GLADE VALLEY SCHOOL RADIO SESSION
15th year - fuly 27 - Aug. 9, 1974

Courses Taught: General Theory and Code
Advanced Theury and Code
Amateur Extra Theory and Code
Golf privileges at New River Country Club: alse fishing

TRULY A VACATION WITH A PURPOSE!!

People attended from the following states:

North Crrolina, South Carolina, Missouri, Tennes-
sep, Utah, Florda, Oklahoma, West Virginia, Ala-
bama, New Hampshire, Inwa, District of Colnmbia,
Vermont, Arizona, Indiana, Ohin, New Jersev,
MNew Yurk, Massachuseits, Maryland, Virginia, IlTi-
nois, Michigan, Georgia, Kansas, Mississippi, Ne-
braska, Maine, Kentucky, California, New Mexica,
Arkansas, Texas, Wisconsin, Lowisiana, Qregon,
Connecticut, Minnesota, Pennsylvania.

We've changed our name and location. We have
fust moved fonr miles fmm vur previous site. W
are now on the campus of a beauatitn! small board-
it school. Excellent accommodations, same gnad
fond and the same excellent instructors,

! C. L. Peters, K4DNJ, Director @i
t P. O, Box 770, Elkin, Nerth Carelina 28621 H
,' Please send me the Rookler and Application Blank
: for the Glade Valley School Radio Session. :
! Name __ Call_ !

1
| Address !
! City/State/Zip___. i
Eo o o e e o e i T Bk S P 4 -

also the licensee of VEINRS. Not all his activity is
om the very highs: VEIWT made the DXCC Honor
Rolf in the March 1973 issue of ST, Licensed
sitce 1948, and ¢ lLeague member even earlier,
Howard holds the Advanced Amateur Certificate
of Proficiency.

1OWA CALL PLATE PROPOSAL

fowa HBtate Senators Potter and Shaw have
infroduced a bill, Senate file (040, into the
Guneral Assembly, which wouid zilow issuance of
call letter license plates to amateurs for display on
light defivery trucks, panel delivery trucks or
pickups, in addition fo automobiles for which the
piates are already provided. The fee of $5 above
the tormal vost wawld continue, as world ap-
plication tor the plates through the county
treastrer, Thanks to Harold Kelderman, WB@IKM,
who sent us 2 copy of the hill.

Which reminds us: keep an eye on hilisin vour
legislature. Let us know sbout any which could
help or hurt amateur radie in vour state.

MINUTES, EXECUTIVE COMMITTEE MEETING
No, 348 danuary 16, 1974

Pursuant to due notice, the Executive Com-
mittee of The American Radio Relay League met
at the Headguarters office of the fLeague in
Newingtan, Connpecticut, at 2:08 P.M. January 16,
1974, Present;  President Harry  J. Dannals,
W2TUK, in the (‘hair; First Vice President Charles
4. Compton, WHBUO; Dirsctors Victor (. (lark,
WAKEFC, Noel B. Batan, VE3CI, [ohn R. Griggs,
WoeKW, and Robert B. Thurston, W7PGY: and
General Manager John Huntoon, WIRW. Also
present wese General Counsel Robert M. Baoth,
Jr., W3PS, and a tumber of directors u#nd vice
directors.

{n motion of Mr, Haton, affiliation was unan-
imously GRANTED to the following societies:
Amateur Radio Research And Development Assn.
(AMRAD), Springtield, Va.; Arizona Repeater
Association, lnc., Phoenix, Ariz.; Brunswick High
School Ham Radio Ctub, Brunswick, Ohin; Buffalo
Amateur Radio Repeater Association, Inc., North
Tonawanda, N.Y., Central Ohio Amatewr Radio
Emergency Corps Membership, Inc., Powell, Ohio;
Citrus Amateur Radio Association, [nverness, Fla.;
Danville Community College Amateur Radin Ulub,
Danville, Va.; Far (it Amateur Radio (Club,
Keltering, Ohio; Goshen College Amateur Radio
Club, Goshen, Ine.; Granite State Amatenr Radio
Club, Gottstown, N.H.; Hampton Roads Radio
Agsociation, ('hesapezke, Va; Huntington County
Amateur Radio Society, Huntington, Ind.; Jack-
sonville Area Amateur Radio (Mub, Jacksonville,
m.; 1. W. Robinson Ir. Secondary School Radio
Ctob, Fairfax, Va.; Kappa Fta Kappa Amateur
Radio (lub (Univ. of Wisconsin)}, Madison, Wis.;
Lake Cook DX Association. Waukegan, 1. Mercer
Cnunty Amateur Radio Club, Greeaville, Pa.; New
Hope-Solebury High Scheol Radie {Jlub, New
Hope, Pa., Northeast High School Radio Trans-
mitting Society, Philadelphia, Pa.; Oakville Ama-
teur Radio Club, Oakville, Ontario; Paducah Ama-
teur Radio Emergency Corps., Paducah, Ky.: Pick-
wick Amatenr Radio lub, Saramah, Tenn:
Queenshorough  Commuaity  {ollege  Amateur
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THE APPRDVED LEADING HAM AND

COMMERCIAL BALUN [N THE WORLD TODAY. T

“"W2AU” BALUN-$:12=9

The proven balun

1. HANDLES FULL 2 KW PEP AND THEN SOME.
Broad-Banded 3 to 40 Mc.

2. HELPS TVI PROBLEMS By Reducing Coax Line

Radiation

NOW ALL STAINLESS STEEL HARDWARE. S0239

Double Silver Plated ’

IMF;‘RSVES F/B RATIO By Reducing Coax Line

Pick-

REPLA%ES CENTER INSULATDR. Withstands

Antenna Pull of Qver 600 Lbs.

BUILT-IN LIGHTNING ARRESTER, Protects Balun

-Coutd Ailso Save Your Vajuable Gear

BUILT-IN HANG-UP HOOCK. Ideal For fnverted

Vess, Multi-Band Antennas, Dipoles, Beam and

Juad
NOWQEEH\SIG USED EXTENSIVELY BY ALl BRANCHES
OF THE U.S. ARMED FORCES, FAA, RCA, CIA, CANA-

?-J

~ o ¢ o

BUILT-1% |
LIGHTNING
ARRESTER

T

current distribution

current distribution
without balun

g DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS
) THE WORLD OVER They're buiit to last

BIG SIGNALS DON'T JUST HAPPEN-
GIVE YOUR ANTENNA A BREAK

Comes in 2 models. 1:1 matches 50 or 75 ohm un-

1T'S WHAT'S balanced {coax line) to 50 or 75 ohm balanced load.
INSIDE 4:1 model matches 50 or 75 ohm unhalanced {coax
THAT COLNTS! ling) to 200 or 300 chm bhalanced load.

AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECT fenturos.

UNADILLA RADIATION PRODUCTS ~ MFRS. OF BALUNs RD 1

It ‘l\;,

we'll GIJARANTEE
no other halun, at any
price, hps all  these

UNADILLA, N.Y. 13849

I would like to become a member of ARRL and help support its many
services fo amateurs and amateur radio. Here’s my $7.50 ($8.50 in

Canada, $9.00 elsewhere). Sign me up for a year's membership and
twelve big issues of QST! Additional family members at the same U. S.
or Canadian address, memberships only {no QST) $2.00.

My name ....couevveenecscnnssnaasnacaassasaCalloaiioiiio,,

1 T

Cify ‘."...."'U-...‘l..--‘.DD.IlI!DSiafe'..'l.-lZip.CI.‘l
{Pisase ses the othar side of this page for a list of available Leogue publications.)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

354-74
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Radio (nb, Bayside, N.Y.: Rome Free Academy
Amateur Radio (lub, Rame, N.Y¥.; Buston Area
Amateur Radio (Nub, Ruston, Louisiana; San
Leandro Amateur Radio Club, San Leandro, Calif.;
Southeast Polk Jr.-Sr, High Schooi Radio Club,
Runnells, {a.; Southwest Texas State {inivessity
Amateur Radio Ciub (SWTARC), San Marcos,
Tex.; Springfield-Annandale Amateur Radio Club
(SPARC), Springfield, Va.: St. Charles Amateur
Radio Club, St. Charles, Mo.; West Holmes Jr, High
school Amateur Radio Club, MiHersburg, Ohio

Widener Unllege Amateur Radio Club. Chester, Pa.:

W. T. Clarke High School Amatewr Radio Club,
Westbury, N, Y.

On motion of Mr. Griggs, unanimously VOTED
to grant approval for the holding of a Dakota
Division Convention in Waseca, Minn., May 4.
1974: a Rocky Mountain Division Convention in
Pueblo, Colorado, june 7-8, 1974; and a Seuth-
wastern Division Convention ia San Disgo, (alif.,
on November (-3, 1974,

Oin motion of Mr. Griggs, Life Membership was
unznimousty GRANTED to the fnllowing
applicants:

Bennett R. Adams, Jr., K4FZ; Feancis W. Ader, Jr,,
WA3GTR; David W. Adler, WB2ZP(, Raymond E.
Albert, Jr., W3BFC/WA2CZT; Donald 8. Alderman,
WRB4AVBM, Gaines C. Aldridge, WS5GWF; Lester W.
Amundson, K@OSL; Crazig “Andi”™ Anderson,
WBOFRGM: Richard W. Anderson, WOUXT; James
A, Andrisen, WOHRB: Anthony A, Angelin, WIVE,
John A. Appelget, K9DCF: Donald W, Ashley,
WTHMI; Joseph Balkon, W2CYL,; Robert W. Bar-
bee, Jr., WAAMI; Bruce . Barcome, W3FSR: Billy
1. Bartield, WaNMWM; loseph ). Harnes, ir..
WHR2SRY: (Charles ¥, Barr, WA3GQU; James

Barran, WBSAAA; Baity Bartel, W2L{Q); Richard J.
BRassette, WB2IFW; Erank (. Baxter, W3ID; Ered
R. Hay, KEAWS: Ronny T. Baylor, WeDEFR; Gary
E. Bealer, WB4GS(Q: Daniel M. Beam, W48ZL;
John A, Beck, Ui, WBOIQR: YWallace P. Beck,
WBQOL,; Mark E. Becker, WAI1LMJ; Joseph H.
Bedlovies, Jr., KILGM: Harold I. Bell, WABLAY;
Theodore W, Bensinger, WSPCX; Arthur R. Bern-
stein, WA2YIN; Carl D. Bethel, Jr., K40D; Alan P.
Biddle, WA4S5CA, Irving E. Binger, W2IB: Gary A,
Biack, KA#PNZ; Thomas ™. Blanchfield, Jir.,
KHEK; Willlam H. Blazer, K4WGP; Charles D.
Blust, W8FTS; Albert E. Bockelman, WB2RZF;
Eugene M. Bond, Y., WA2ZMGV; Eugene M. Bond,
ir.,, WB2UVEB; William H. Bostey, W3IZBW: Dennis
K. Bowman, WB40NL; Millon F. Bramer,
W6EDKQ; Joseph L. Hraun, WEBBAA[3; William M.
Brelsford, W2INQ/W2AIL: Archie K. Brown,
WABGVO: David B, Brown, W2EYD.; David W.
Brown, WA4ALJ, Ronald ¢. Brown, W4HIR;
Gerald  Brunning, WR4OGW. B, Page Burr,
W2KQP; David E. Busick, WASZNY; Hobert 6.
Buus, WA2HVA: Donald W, (albick, W7GYF;
Vincent N, Capasso, Jr., KeECV: Christopher L.
Carson, WSTFS/@; Frank H. Carter, WAGEPD; John
M. Carter, ROIFL; L. B, lebik, W4RNL: {ireg
Chapoton, WABTBQ: Manuei Charlin, KP4HQ;
Kenneth A. Check, WAGIHL; Lewis V. Cheek,
WER4AGG; Peter Cheung, VS6E(Q; Arthur L. Chom-
acke, K9PUR; John P. Chwalek, WA2PZL: ¥.
Russell Clarke, WOPLZ; George W. CUlark,
WBATAY; Joshua M. (nckey, Jr., KIIQZ/WBASEE;
Frederick V. Collins, WHBQN; Laurence P. Uemden,
E3VXVY; Frank §. Connelly, WATGWL; Yernon E.
Cooper, WB2ZLA: Howard W. Copenhaver, Ir,,
KAAEH: Calvin 5. Cornils, We'lTDZ:, George Al
Coitrell, Ir., WEIWA ; Ray W. Crites, W6K ¥M: John

7 would like the following League publications shipped to me postpaid. ! am
enclosing payment of $— . {These prices apply only fo the USA.)

Ship to this address:

NAMECIII"OOIDIICCCOQOIIl'I...t'Il‘....lll.I..m.--.....--l‘...
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ARRL HANDBOOK $4.50
The standard comprehensive manual of ama-
teur radtocommunlication

UNDERSTANDING AMATEUR RADIO $2.50
Writlen for the beginner—theory and how-to-
build it

VHF MANUAL $2.50
A new and thorough treatment of the amateur
vht. fie

LICENSE MANBAL $1.00
Complete text of amateur regs, plus Q8A for
amateur exams

HOW TQ SBECOME A RADIG AMATEUR $1.00

All about amateur radio and how fo get
started

[

A COURSE 1M RADIO FUNDAMENTALS
Far home study or ¢lassroom use.

ANTENNA BOOK
Theory and construction of antennas

SINGLE SIDEBAND FOR THE RADID AMATEUR
The best s.5.b. articles from Q3T $3.00

$2.00

O
Ol
U

D OPERATING MANUAL $1.50
The technigues of ogeratmz your amateur
station—DXing, ragchewing, traffic, emer
gencies, etc.

For the fm buff.

HINTS AND KINKS $L 00
300 practical ideas for your hamshack

FM AND REPEATERS FOR THE RADIO AMATEI.IR
$3.0

(Please see the other side of thix page for an applicafion for mambership in ARRL and 12 Issues of QST)

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

Qs4-74
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M. Crockett, §r., WAIEAI/WAIVUS; John M.
Crovelli, WA2UQQ:; John R. Cunningham,
WAIWIG; Thomas 1, Cunningham, WaPIF; lames
B. Curtis, WA&PYS: Thomas Damberger, WAG-
EHD; Farl ¥, Daniels, WNSGWD Richard S. Dar-
ling, WBaHGH/WA4ZYV: Walter J, Dauksher, W2-
OKX; Deonald L. David, WaWQX; Jon Allan Davies,
WAANAP; R. fames Dayton, WALIMRT; Raymond
DeAncona, WA3QJZ; Gerard Q. Decker, 1lI,
KoBPY; Jean A, Delancy, K1ZAT: Howell A,
Dennis, WZLSB; Brian C, iYerx, WHIHEY; Glenn
M. Dickson, WBSBAF; Michael M. Dodd, WA4-
HQW; Kari J. Doebel, HBIOQO; David T. Donovan,
WALEPP: Stephen H. Donavan, WB6SAI; Darrel
M. Dorsett, KQJIKZ; C. J. Dowless, Jr., WB4TOB,

Daniel R, Droemer. WSKUV: Paui T. Phubson,
WEMKB; Willis A. Duncan, W@EQBK; V. Roy
Duxbury, VE3IBNT; John (. Dver, WASALB;

Yason E. Eberhart, Ir., WA2BBB,; Glenn J. Eckman,
WeNBS; David A. Elliot, WA2FTS,; Glea T. Em-
mons, WASQCA: H, Gunnar Eriksson, SM4GT; B.
J. Estrem, Wa2YYK; Charles L. Feiss, KYWN(G,
James H, Feldwisch, KRLMN: Donald L. Pelgen-
hauer, KT7BFL; Robert . Ferrero, K6AHV; Van
R. #ield, w20 W, G, Finlay, YE3CLEK: Daniel
G. Flapagan, WA3IKQC:; Euel C. Fortenherry,
WS5NGA;, CGary L. Foskett, WI1ECH; Hugh C,
Foster, WROAD; William T. Free, Jr., WONDS;
Yohn P, Fried, WAWWD: Joseph Fucetola, Jr.,
W2IOHN; Charles €. (Gannon; frad Garber,
WB6BKE: Gary Garunett, WB@DZW: Vernon L.
Garrison, K@GEZ, Karl H. Geng, DILIAAWIL:
Taumes S. Cessner, K1YS0: D. Lawrence Gibbs,
W3IUTO, Stanley P. Qikilisco, WAPOKY; John M.
Gibsont, WONCX: Gerald 8. Glauser, WA 3ILDQ;
Anthony .
Gray. WRUWV:

Guoceliak, Jr., WB2LIW,; George H.
Leslie

K. Green, WABUAC; Her.

bhert Greenberg, WIZTA; Trancis W. Greenough,
WA4AEWX: Aubrey A. Grey, WAGRQP; John E.
Griffith, WA2KIF; John L. Groce, WB6KIB: Clyde
E. Gurley, W3S5EM. Ellwood W. Haldeman,
W3APST/YXU; James D). Hale, KBQGK/4; Eugene
V. Hall, Ir., WA4HHP; Larry R. Hall, WAETID,
Cacroll A, Hamlet, W2QBR; Robert W. Hammond,
K6SGQ: Robert A, Hanson, W9AILLF/KYIER;
George M. Hanus, WORZW; Joe Hargis, WB@CIW;
Arthur L. Harris, WB&IKS: Patrick 5. Harris,
WIHIV: Roger Harris, WASEVW,; Fred H. Haw-
kins, VFIKH; Kurt W. Heidergott, K7MOK.
Eugene T. Heitzman, K2DRV; Keith W. Hender-
sar, W6PGH,; John G. Hengen, K2HOIL; (). R,
Hennington, WSTWE; J. M. Henry, VE2DNM:
Lessiey Hepburn, W6AIL; R. L. Hermanson, VE6-
AHZ; George J. Herpich, WA3HVQ: Jerome E,
Hess, WOKTP: George E. Hitz, Jr.., WIDALf
WAILHWY: Von G. Hix, KpBIV: John N. Hizer,
WABQLH; Frank J. Hoose, K4R Z; A. 1. Hopkins,
WeSO: Dennis W. Howard, WATGVT/WAQZPIL;
James . Howard, K5TNP:; Howard N. Hoyt,
K4PQL: Richard ¥, Hunt, K@MG: Cornelins C.
Hunter, EI9V: John E. Hyde, W@50J: Donald L.
Jackson, WOBQUC/WI9GRO; Robert Jenkinson,
WAINYYV; Donald E. Johnson, KSHKE; Milton L.
Johnson, W4KFEFP; Olof W. Johnson,
WIIY/KIQLZ; John W, Iohnston, KSDKT; John
. Yoy, WATNWL; C. Nelson julian, WI1DVW;
Arlington R, Raeding, Jr., K8TDK; Richard J.
Karl, Jr., W3ZUH; Gary F. Kaser, WABKME: Mary
1. Keener, WAQGDAG: John 1. Kelleher, W4ZC;
James M. Kelley, K4YBB; Joseph E. Kershaw,
WEECT; lames k. Kester, WB2UFK; Rohert C.
Kibbe, WBSDUT: Charles J, King, Jr., KXET1;
Gerard ). King, WB4UIE; Jack E. Kissinger,
K3TYJ; Joe T. Knight, W5sPDY: Ronald R, Klock,

DISCOVER A NEW HOBBY

Collecting old time wireless and radio is fas-
cinating, fun and a challenge. Viniage
Radio opens the door for you.

VINTAGE RADIO, 1887~1929

S

This book brings vou pione ?bD
of wireless and rads s{Uvo met
and words g\uﬁd p «

oCand vintage equip-
oS, 263 pages. Handbook or

SEND TODAY to Vintage Radio, Dep’t Q.
Box 2045, Palos Verdes Peninsula. Calit,, 90274

? \&- ; " Vintage Radio, bard cover $ 6,95 [

(L;:lle% W00 ‘e 3 "i‘??tlsr,a d'?ou"t‘ Vintage Radio, handbook 195 [
er 20, v pag_ 5, LISTS 12 . Radio Collector’s Guide 395 O
models b er and vear introduced, with 1295 O
original price, style and circuit type. Radio Encyclopedia, handbook ~ 9.95 [

Pnstage Paid, California residents add %% Tax.
Name

Street
City _ State__._

'ENJOY THE OLD DAYS !

H
i
|
|
!
: Radio Encyclopedia, hard cover
1
|
|
|
|
: Zip__
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"ELECTRONIC
TECHNICIANS

Career opportunity for lab-«
oratory, factory, and field
service technicians.

Experience required in SSB
and/or VHF-UHF.

Please send resume to l
William Vickery “

HARRIS INTERTYPE COHPOHATIDI\F . RF.FC!MMHNICA'FIDNS DIVISIGN
RF COMMUNICATIONS
1880 UNIVERSITY AVENUE « ROCHESTER, NEW YORK 14810 U 5 A
PHONE 716 244 5830

AN EQUAL OPPORTUNITY EMPLOYER MALE, FEMALE

(A A
KAUFMAN BALUN

new and improved

KAUFMAN molded plastic with or
water tight without
BALUN L1 ‘HA(lj.UN
:1 impedance

R m"T‘m match

—

Patent No, For dipeles,
D206 heams, iaverted ¥, and quads

KALUFMAN Center Insulatar with BALUN 512 40 postpaid USA
KAUFMAN Centar Insulator without BALLN T 58 postpaid USA
Dragan Fly antenna construgtion sheet and drawing $2.5) postpaid USA

3 Kw PEP KAUFMAN INDUSTRIES
4 Qunces BOX 817
(1 Ferrite REEDS FERRY, MH 03054

J —~ ]
QTC de W2KUW,
WANTED FOR CASH
Will buy 618T Transceivers —
$1000.00, 490T ant. tuning unit —
$500.00, also ARCB1BX unit. Any
Collins, Hewlett-Packard, Tek-
tronics, or GR itemn,
The Ted Dames Company

308 Hickory St.  Arlington, N.J. 07032
(201) 998-4246  Nites (201) 998-6475

photie callect
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KJISEW, Mike M. Kovar, W2ZN; brank J. Krizan,
WASABU; Frederick M. Kruger, K2LDC: James H.
kurtz, WBBIVQ; Richard L. Kye; Eugene K. Laine,
WABACT; Norman L. Lake, W8TAE; Wesley H.
Lamboley, WBFMG; Clifford I. Landers, VE3AJY:
Leonard R. Langley, W8DSX; Richard W. Lanz,
W@GAA: Arthur 1. Larky, K3IHBA: Harry J.
Larsen, W6LOC: James R. Lauterbach, WA9BIHH;
littany Lawyer, 11, W2LBE; Jerry M. Lentz.
WHE4QOD; David A. Leonard, WATVKC; jesse W.
Lewis, WB4QGl; Ronald K. Lite, WAQ@KDT:
Wiltiam: Limbacher, WA2MRR; Howard H. Lip-
stone, WB6ZRC; David E. Logan, WATIBM; Ross
5, Looney, Jr., KOUL; james E. Lucas, WB4LPU;
Edward N. Ladin, WA2ELJ; Rohert W. McCain,
WavDW; Terry McCarty, Jr., WASNTI, Paul
McClure, W8II: Gene McGahey, Jr., WASIWD/
WB6AHE; 3. 1). McKechnie, W4IKRB: David L.
Mackey, W2TND; fames k. McKim, WOUY! Lee V.,
MeKinnis, lr., WSMHH/KOEY(); limmy H. Me-
i.ean, WA4FDR; John W. McLean, WATLHG; Jack
A. McMiolan, KelLZ: A. R. McNeely, WA4GXC:
Robert H. McNeill, H. K4CXO/WaMBD; Fred D.
Manganelli, Jr., WITCT; ivan A, Mangold, WA4-
RNV: Robert K. Margeson, W1JBC/KI1RUG;
Hteven E. Margison, WAYDRE; William Marquiss;
George L. Meek, WalC/WRIC, [rwin H. Merritt,
VE3AHB: Norman A. Mesker, K4HRV; David
Metal, W2FTH; John V. Mevers, WA6LOI: Michael
D. Miller, K4GHP: Peter D, Miller, W1DOD: john
F. Minke, ITl, WoKYA: Joseph B. Missal; Ken F.
Mitchell, K3JBE;, Normanr Mitchusson, KH&HPO;
iYck Moen, WTVRQ:; Karl Heinz Mols, DLYME; .
Franklin  Montogomery, W3FOB; Chester H.
Moore, WA4KIR: William M. Moran, W4MIB:
Harry 5. Morelli, WA2KTF: Gregory A. Morey,
WREAZC: Kenimer H. Morgan, W4WB; Richard .
Morin, WNIOHV; Calvin T. Morton, Jr., K4ZDK;
Robert F. Nadolny. WR2YOQH; Jjohn !. Nagle,
k4Ki. Thomas H. Nail, WA2BCK; Keith Neigh-
bors, W4HHN; Bruce Nelson, WB@AZD; Mark L.
Nelson, WRSNHE: Francis W. Nichnlas, W3GQM:
Armond M. Nohle, WB6AUH: Howard L. Nurse,
WeLLO: La Rue M. lson, WAQATI; lan J.
Parkinson, G3YRQ: William . Parmelee, WT7RRF:
Laniel B. Paiterson, WSSMN: Martin A. Pelka,
WoeEKS: Ralph E. Perkins, WAGNMA; Fred T.
Perry, WIWFZ; lohn D). Peters, W@DAD: Henry
Peterson, WN4BOCU; Keith H. Peterson, W85DZ:
Nathaniel Pfeffer, W2AIM; Paul E. Vhelps, WAS-
ZL); Dwavne b, Vier, KPMSP/4; Marvin J. Polan,
W2IMVSE; Joseph . Pollet, Itr,, WASVCF; tzary 1.
Poorman, WaUP); Jeffrey F. Porter, WA2YYT:
Herbert J. Power, WA2WOM; Malcolm M. Preston,
WaIQY: Demetrios G. Pulas, Ir., WB2QKT: Roy A.
Baney, K@OV(: Eldon A. Keeves, W@MOQO:
Thomas A. Reillly, W3GAT: Juseph H. Reisert, Jt.,
W6FZI; Ronald G. Revelle, WA2MDY: Zachary T.
Reynolds, W4TXL{K4CPH: leff S, Rhyne,
WABKD; Larry B, Richmond, WB4YZZ: Earl M.
Ringle, WTKTL; John $. Robison, WA 41'SW; Dan-
tel J. Roe, WRISR; Harold Alan Rogers, WA 6QPD;
Evan P, Rolek, K9SQG: L. Eugene Root, WB6-
Oy, Herhert M. Rosenthal, W@OQO; Glenn W.
Rossi, WBSFDI; Richard ), Rossman, K9SEM:
Gearge F. Koush, WN6PNZ: Curtis K, Sanders,
WEBGNN; Harold W. Sanders, WASRSU; Alfred D.
Sauve, WA4WXI: John . Shafer,
KYGZG/WRKWR: Charles H. Schiller, 3.,
WATBOO; Emmeth J, Schoen, WORYR: Michael
Hehooe, WATBAY: Frederick M. Senk, fr., W2
UYQ: Steven W, Sharp, WeLQS; Larry F. Sharpe,
WAAIVD: Robert . Shauger, WATIAA; Patrick
M. Sheedy, WA2DHB/WA2QQO: John M. Shinall,



K4BYK; Raymond Simpson, KIDNW; Maurice
Singer, KS5YMM/WsSPRLU:; willard H. Sitton,
WA4HZD; Roman 1. Slocki, VE3AIN; Robert S.
Small, WA9OFV; Claiborne P. Smith. W4LQO:
Dennis 1. Smith, WA7TPMG; H. Bruce Smith,
VE1ANH; james (. bmith WBOEEA; Michael W.
Smith, KOHYF: R, G, Smith, WASWOZ; Brian M.
Spinks, Wa6PPE; W (.era[d Spoaner, VE3DQL;
Maurice L. Sproul, K#SVT: Richard A. Stalls,
K4KY(Q; Bernard F. Staub, KATMA; George
Stillman, KH6AN: Thomas M. Stillman, W6eAEM;
Gary AL Stilwell, WeNJU,; Richard N. Strayer,
WHOKY; Steve Sullivan, WE2VET; V. Lyle Sur-
tees, WQUUS: Harry I. Sutcliffe, W2MIO; Tatsuro
suzuki, KHeHC: Gerald P. Swetsky, WBOEBQ;
Robert F. Swiecicki, WAINME: Daniel I. Szyman-
ski, K3SKE: Andrew Teetzef, WBBKVT]; E. Walter
Terrie, WA4FRI; Philip Theis, K3ITU¥; James W,
Throop, WNENKW;: Q. G. Towner, WeLHN/
OX4AE; Thomas P. Traughber, WAYDIE; Michael
R. Treister, KBGIM/WB9CAW,; David C. Tucker,
WAZCDD: Harvey M. Tyler, WHDRA; James W.
Tyson, K4CIG: Charles A, Ungileshee, K4S
Samuel F. Vance, HI, W4BUD; Chester Vander-
uriff, KOFEH; Jerry L. Verduft, WSTLK: Walter C.
Vogel, WBBFNE; Larcy T, Vogt, K4ULEQ; Mark B.
Wagner, WBEHUY; Alvin W. Wakefield, WNGHAM;

Elmer N. Wallace, Jr., W3IKUX; W. E. Walters,
WoeMKE: Clarence F. Watts, W7ASB; William 0.
Weeks, WA4ISM; brnest A, Welling, VEZHD; David
A, Wells, KSQJG: David Welsh, WAILAQO/
WAJISOV: William F. Whitmore: Leslie J, Wilding,
WAZAFL: Hurton 1. N. Wiley, VE3ALW, Lee
Wilkinson, WB6DKI/WA4QXC; Perry F. Wiltiams,
WIUED; iravid A, Wilson, K4IAF/WAZBEX;
Bugene W. Windsor, K4SDV; Robert A, Van
Winkle, WR6HKA, Daonald M. Winter, WA2IQP;
Charles W. Wratchford, W3UUM; John B. Yancho,
WAZSKH; Dennis F, Yanke, K9BDG: John D.
Young, WASKNE: Melville M. Zemek, WSIK:
James B. Zichold, W@JIG.

On motion of Mr. Thurston, unanimousty
YOTED that, in confirmation of earlier informal
action, reimbursetnent of expenses for the opera-
tion of the International Affairs Committee in
1973 is authorized up to a total of £2,000.

The Committee examined a petition from
amateurs in the New York counties of Warren,
Washington and Saratoga to transter their areas
from the Western New York Section of the
Atlantic Division ta the Eastern New York Section
of the Hudson WDivision. After discussion, on
motion of Mr. Compton, unanimousty VOTED
that the General Manager poll the ARRL member-
ship in the ndmed counties to seek their views on
the proposed change.

The Committee nated, with approval, a pro-
gress report from the Hudson Amateur Radio
Council on plans for the 1974 ARRL National
Convention in New York City, July 19-21.

There being no further business, the Committee
adjourned, at 3:05 P.0M,

Respectfully submitted,
JOHN HUNTQON, WIRW
Secretary

SWITCH
TO SAFETY!

CALL

800K /|

\

When you want an authoritative,
up to date, complete reference
it’s the CALLBOOK

Over 210,000 QTH's
in the DX edition
DX CALLEBOOK

for 1974 $8_95

Over 285,000 OTH's
in the U.S. Edition
11.5. CALLBOOK

far 1974 $9 95

See your favorite dealer or Send today to

(Mail orders add 50¢ per CALLBOOK
for postage and handling)

wm;&agoa e AMMEUR | I b oo I( INC.

€ & Dept. A, 925 Sherwood Drive

& mPrserinsenrrtoeds

Home
training in
AMATEUR
RADIO

NRI, Ieadexr in Communications, Television, Flec-
tronica and TV-Radio home training, now offers the
first in Amateur Radio ecurses, designed {o prepare
you for the FCC Amateur License you want ot need.

Don’t lose your favorite frequency

The FCC has said *either-cr” on licensing, but to
pess Advenced and Extra Class exams, you need
the technical gwidance as offered by MNRI. NRI
Advanced Amateur Radio {3 for the ham who already
has a General, Conditional or Tech Class ticket.
Buste Amateur Radio is for the beginner and in-
cludes transmitter, 3.band receiver, code
practice eqguipment. Three training plans
offerad. Get all the facts, Mail coupon. No
obligation, No salesman will eall on you.
NATIONAL RADIO INSTITUTE, Wash-
ington, D.C, 20016,

ISR EYFRENERE Y] MA'L Now ssavsaenswns

NATIONAL RADIO INSTITUTE 53044 .
Washington, D.C. 20016 .
Please send me information on Amateur Radio |
training. .

L ]
Name Age .
Address .

-
City State Zip .

-

ACCREDITED MEMBER NATIOMAL HOME STUDY COUNCIL

R N Y N NN R R R AR AR EE NN R KN )
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SWB-2 $19.95
$WR BRIDGE READS FORWARD & REFLECTED POWER
HMULTANEQUSLY 'EASY READ' METERS
DUAL 100-MICRQAMP METER MOVEMENTS
LOW INSERTION LOSS SIZE $X2X2

MAY BE LEFT IN LINE UP TO 2,000 WATTS
3 TO 150 MHZ
ADD $1.25 FOR POSTAGE

OUR BEST "HAM™ BUY

QUEMENT ELECTRONICS
1000 SO. BASCOM AVE.
SAN JOSE, CA. 95128

Quads! Beams! All-Band Verticals!

10/15/20Quad . .. ..... $41.00
3 EL 15 Meter Beam .... 25.00
4 El. 20 Meter Beam .... 38.00
V80 All band Vertical . . . 20.95
Remif with order, shipped collect.
SASE for free literature and beam
and quad gain formulas.

GOTHAM 2051 N.W. 2 Ave. Miami, Fla. 33127

PR0P20 BRSOV NEOONRRNNNRRBIBEIOS

ATTENTION DXers
We will forward your Q8Ls to DX atations for &¢
each or 20 per dollar, Just send along your QSLs and
the puyment. You car find the uther details of this
service 1n the Feb. [974 ST,

W3KT QSL SERVICE

RD 1, Box 86, Malvern, Pa. 19365 Usa
GLIMBING SAFETY BELT
1. (NEW) HYLONACOTTON (508 WAIST SIE 13258 FHON
2 (NG WYLONZEOTION 571 Bei e THAN 61 g 13340 5170
1, (NEW) LEATHER LINESMAN  (S/B! HIZE 13343 20 m
4. NYLON ROPE LANTARD ONE ShiAF 1SED ¥ 50
5. MYLON ROPE EANCARD YO SHAP ] 5150
4. NrLON Wiz AIUSTABLE NEW s 4o

ITEM 7 and 6 logether $33 %0

3, and 4, together $2F 50
i and B fogether $3150 1 and 5. together 53450
2 and 4 tagether §23 00 2 and & tagether $37.50
Z and 5 tagether 528,51

LINK 16%1 AROM STREET COCA FL 32922

1ARTARD
ileM L oand 4 lagether $70.50 .
1oand 5, lagether 326.50
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Retlections ‘
{Continued from page 29)

tossy earth before reaching a pood conductive path.
Thus, with suificient radials, we have a nearly
purfeet ground sysiem which adds only a acgligihle
amaunt of resistance to the true antenna im-
pedance tueasunable between the radirtor base and
ground terminals (refs. 200 So; 34 and 37, pp.
115-f24), From this we <un see why the
fightning-type ground system, ulthough in
prevalent use, is unsatsifactory for an efticient
antenna svstem jref. 57, p 82,

Now we are not sugpesting that Af4 antennas
with less than ideal ground systems shouid not be
used, nor that faar resudts cannot he obined
without their use, But the difference between v
or few radials €3 oy 4y, compared te (M), can
amount to over 3 dB. This is far in excess of the
fass resuiting from an SWR of 4:1 ar 3:1 on the
average coaxjal feed line used by amateurs. The
point being emphusized here is that the value of
around resistance is unknown and unpredictable in
systems using ltess than an adequate number uf
sadials. This makes the reswlting SWR readings
unpredictable wnd therefore useless for the purpose
uf evaluating the absolure quality of the system,
unless sotme means s availsble for Jetermining
what the change in SWR would be it the loss
resistance could be switched 1a or out,

in practical emateur instaflations, fiwe ground
resistance will be sutiiciently low it anly 40 to 30
wdials ure wsed with 2 A4 radiator. The small
improvement in radiated power for the uddition ot
»tIT another 40 or 50 radials with the Afd radiator
will probably not justify the extra cost and effort.
However, it o shorf vertical antenna (from AJ8 ot
less to A/4Y is contemplated, it should he re-
membered that the radiation and terminal re-
sistances decrease as the radiator is shortened, The
sround resistence now bevomes a lurger part of the
total resistance, decreasing the efticteney. Thus the
ground resistance should be kept as low ux possible
for the Full capability of the short antenna to be
realized frefs. 51 300 57, ppo 7829 There is
pracfically no Jitference between the rudiation
capabilities of the Af4 antenna and a radiator even
shorter than AJE, encept fur the cifect of eround
resistance and the Joss in the resistance of the coil
used o cuncel the capacitive reactance in the
tarminal impedance ot the shortened antenna. The
professional literature is replete with references
confitming this point frefs. 20, 24, 52, and 33).

Resistive Losses and SWR

In this sectinn we will see how ery  additional
resistive losses fhat are separable trom the true
antenna load impedance affect the frue load SWR.
By separable are meant such losses as ground-loss
resistance, {urroded connectors dnd other poer
connections, cold-solder joints, and so on. These all
voatribute loss resistances that we can control or
reduce, ln contrast is the resistive component of
the antenna terminal impedance, which comprises
both the radiation resistance and the inherent
conductor-loss resistance in the radiating clement.
In most cases the conductor-loss resistance in



eesety sl e e, e e UNIVERSAL TOWERS

There are several useful relationships between FREE STANDING ALUMINUM TOWER
load impedance Z = R + jX, line impedance, Zc, ! |
and SWR. For example. it is well known that when 10" to 100°— ' H
the load impedance is a pure resistance R, equal to Prices from $96.00 {30 B i
the line impedance Zc, the reflection coefficient p MOST t \
1

is zerp, and the standing-wave ratio is thus one to

one, But the reflection is no longer zero and the POPULAR

SWR becomes equal to the ratio R/Z¢ when the

resistance is larger than Ze, or Ze/R when the

resistance is smaller than Zc. 1t is also well known HAM TOWER
that p and SWR Increase with the addition of any

reactance component in the load impedance that EVER MADE!

increases the total reactance, whatever the resistive
component may be (see Fq. 1, Part I of this
series). And as noted previously, any combination REQUEST

of R + iX yields an exact value of SWR, when NEW c ATALOG

terminating a line of given impedance Z¢. We also

know that the reactunce. X, appearing in the OF
impedance at the terminals of un antenna Con-
tributes more to fhe rise in SWR at frequencies TOWERS &
away from the antennz resonant frequency than
does the change in resistance. This is because the ANTENNAS
reactance C}-ll-?ng% ‘mare rapidly thap the i‘BS}.StunCC Midwest qu Headquarters
during the change in frequency (ref. 38, p. 3-). " For Over 35 Years
There is, however, an inferesting retationship HAMS! Write For Froe Catalog and Wholesale Prices!

which is not generally well known between the ELEETHON": DISTRIBUTURS INC

resistance and reactance components of a load
impedance. This relationship sheds light on how 1960 Peck Muskegon, MI 49441
the two components affect mismatch reflection TEL: (616) 726-3196—TELEX: 22-8411
and SWR, and ulso explaing why the unknown
around resistance and other losses mentioned
above reduce the usefulness of SWR readings.
When reactance is present in the load impedance,
the minimum possible SWR occurs when the
resistance R is greater than Zc. The value of the
resistance that vields the lowest SWR in com-
bination with a given value of resctance in the load

{which we will call the mtinimum-SWR resistance BARGAING! )
is dependent solely on the reactance present. This KLEINSCHMIDT TELETYPE EQUIPMENT
value may be ubtained from the relationship: ¢ TT-00 Page Printer, As Is 60 (1r |0fwpm
tA3 TT-117 Page Pr, ur 1B} TT-179 Repert & 110, as i .
Above chevked out, oiled & adjusted eq, $119.95
Fstwrar . 12} "Table..$19.95 (L1 Table..$34.95 (D) Copyholder -
LRV E S tEq. 11) i3) Paperwinder..$14.95 i) TT.LK Reped oly.. 349.95
TH-5 Converter Trans/Bee: W0 eyeles adjust to U7 shifz,
ANDY ELECTRONICS, INC.
i i .5 Gictance 2 " fr o 6319 LONG DA./HOUSTON, TEX, 77017
where 7 is the minimum SWR resistance and x is (743) 5410576 ALL PRICES FOB HOUSTON. TEX.
the reactance present in the laad, with boih values

normalized to the sysiem Zc, (See footnore 22,
Part IV of this series® regarding normalized im-
pedances.) [t can be seen from Fq. 11 that when x

becomes zera, » = 1. for an SWR of 1.1, but it is _ b
FASS FCC EXAMS! Memorize, study—

interesting o know that the resulting $WR alwavs B “Teuts-Anmwers” for FOC Iat and Znd

eyttals exactly the arithmetic sum af the tinimuin- ] m‘&“ﬁfﬁﬂﬁ,’: i};‘;&%b‘:ﬂy i

SWR resistance value #, and the reuctance value, x. ﬂ:ﬁ:_.ﬁﬁ_-%‘euﬁﬁ@%tfdﬁ

This latter relationship will help us to understand 3885 postpaid_Moneyhack Guarantee ot 3
how unwanted loss resistunce, scparabie from the SUMMAND PRODUCTIONS  P.Cr BOX 26348-T

” . . ANDLO ENGINEERING BIvISi0N ISAN FR -
true antenna-load impedance, affects SWR. In the LR e bl

case of the vertical radiator over earth, these

prem—— —
unpredictable losses change the SWR from a t d Zk
predictable value, based on known available an- qS e W uw
tenna impedance data (ref. 57, p. 82, to some WANTED FOR CASH
unpredictable and usually lower value. A general 4-400, 4-1000, 304TL, Klystron & Magnetron
application of the relationship is presented in the tubes or and Vanan/Eimac tubes
following statements. When the resistance com- . The Ted Dames Compan
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Write for specifications $499.95
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ponent of the true load impedance is lower tha
the minimum-8WR resistance, as determined fc
any reactance component aiso present in the tru
load, adding of resistance scparate from the tru
load impedance will cause the SWR to decreas
from the value obtained with the true load. This
true ontil the total resistance is cgqual to th
minimum-SWR  resistance. Further addition «
resistance will cause the SWR to rise again. The
statements apply especially to the vertical antenr
of A4 heights or less in proving why groun
remistance which reduces the erticiency also reduce
the SWR. This is because the frue antenna r
sistance component, R, is generally less than th
immpedance, Zc, of normally used teed lines, whi
the mimimum-SWR resistance R is always equal
or greater than Ze.

‘The effect »f reactance in the antenna in
pedance raises an additional factor of important
in understanding the relationship between SW
values and antenna performance. As stated sarlie
the rate at which SWR rises ay the uperatir
frequency departs from the resonant trequency «
the antenna depends on the resulting change in tt
impedance at the antenna terminals, which in tuy
is dependent on the ¢/ of the antenna. Une facte
that has a primary influence on antenna ¢ is tt
amount of capacitance between the upposite halv
of the dipole. (Although it is more commonl
valled a monopole, a vertical antenna over groun
cap also he considered as a dipole, because th
lower half is simply the image uf the upper hal
with the opposite polarity.) This dipole capa
itance is determined by the ratio of the rudiat
iength, L, to its diameter, D.

The LiD ratio frefs. 4; 38, p. 2-f] found in 1}
usual simple thin-wire dipole s very high, resultir
in a low dipole capacitance and high @, causing
rapid change tn impedance, reflection, and SWR
trequency changes. This is why a thin-wite dipole
considered a narrow-band device. However, specif
broad-banding steps may be taken to increase ti
dipole capacitance and thus reduce the ¢ un
thereby the rate of change of SWR. One such sie)
far example, is decreasing the £/D ratio by using
multiwire cage configuration for each dipole hal
or by fanning out multiple wires from the {ee
point. SWR curves vs. frequeney are valid hete |
comparing bandwidths obtained whil
experimenting  with  different  radiator  col
figurations. However, any separable loss resistanc
must now be either minimized or held constant
prevent it from introducing unknown variable
Otherwise, the unknown variables can vause dl
fering errors in the SWR readings obtained wil
different configurations, and thus render the r
sults of the experiment invalid. But unless actu
broad-banding steps have heen taken to reduce tk
{2, the rate of change in SWR as frequency chang
will not differ dramatically between various tvp
of dipoles having roughly equivalent ¢ value
(These types invlude the so-valled inverted V.) It
dramatic diftference is noted with no vafid broa
banding sfeps taken, troubleshooting is called f
t Jdetermine the cause. More than likely som
upwanted loss resistance will be flushed out, if th
is the case.



The writer has seen SWR curves published,
along with descriptions of quite simple antennas,
where it would have been impossible for the SWR
to remain as low as indicated over the frequency
range shown: the antenna {J of the configuration
presented would have simply been too high, Two
possible explanations for this sort of contradiction
are that (L) perhaps the readings were vbtained
using an inaccurate SWR indicator — many read on
the very low side frefs. 40, 54), or (2) as suggested
above, an unrecognized trouble existed somewheze
in the antenna system which was lowering the O by
means of a separable loss resistance. Yet these
articles were published because the antennas they
described were purported to have “improved SWR
characteristics.” How many times have you heard
someone praise his newly hung skywire by simply
telling how low the SWR indicator reads across an
entire band? Tt should now be clear that it cannot
be emphasized too strongly that an unrecognized
and unwanted losy resistance is #n antenna systcm
can cauge a low SWR reading when it should not be
low! So in a later section we will expiore the
relationship between antenna impedance and SWR
in detait so that we may determine what is a
proper SWR for given conditions.

Reflected Power and SWR

Tet us now return to the subject of why we
worship low SWR for a wrong and invalid reason.
As stated earlier, the misundcrstanding of this
aspect of reflected power is bused primarily on the
prevalent, but crroncous, idea that any reduction
in SWR or retlected power effected on a line
feeding an antenna results in a direct one-for-one
increase in  radiated power. The erroneous

reasoning in this idea is in the assumption that if

the power is being reflected. it therefore cannot be
absarbed in the load or radiated, and that the
power which is reflected refurns to be lost by
dissipation in the transmitter. The assumption is
false on both points, for the truth is, because of
the reflective conditions in the circuitry used in
coupling the transmitter to the line, all power that
enters the line is ahsorbed by the load {except that
dissipated in the line itsel{ due to attenuationd.
This is true cven when the load is not matched to
the line impedance fref. 53). Complete absarption
in the mismatched load (and line) of all the power
delivered by the transmitter is obtained, because
the power reflected from the mismatch is con-
served and returned to the load by rereflection
from the linecoupling or matching circuitey, in
accordance with the principles discussed in Part [V.

Let us consider a lossless line for a moment, in
fight of the above statement; here it is axiomatic
that if afl power delivered to the line is already
being absorbed in the load (because none can be
absorbed in a lossless line), a reduction of the
reflected power cannot have any effect whatever
on the amount of power taken by the load. And
obviously, there is no power left over to he
dissipated in the transmitter. Following this same
reasoning in a real line having attenuation, af/f losses
in power must be attributed to the basic PR and

For
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E*/R losses arising from the line resistance o
attenuation. These losses are unavoidable, ever
when the load is perfectly matched. The only
additional power lossex which cun be attributed tc
SWR ar reflection accur because the same resistive
attenuation is encountered hy the reflected powe
wave as it travels along the line from the load tc
the input. The amount of power lost in this
mnanner is verv small, indeed, at frequencies in the
W range when pood-quality low-inss Tine is usec
heeause, during its return to the input, the re
flacted power sutfers only the same rate of
line~attenuation loss (in dB) as the incident powem
siffers in its forward travel toward the load. Anc
4s previously stated, ull the reflected power whick
aerives back at the input now becomes part of the
incident power. Another way of explaining the
relation between SWR and lost power is fo recul
tfrom Parts 11 and [V that because the incideni
power is the sum of the source aml reilected
powers, the incident power is greater than the
sollrve power wherever the SWR s greater than
|6y, Thus for a given source power, the resistive
losses are somewhat higher in the portion of line
where the mncident power is higher than the source
power, simply becuuse the grverage line enrrent
and voltage £ are higher in that portion.

S0 from this discussion cuncermung imprope:
usage af SWR we learn that from the viewpoint of
efficiency, vur voncern for SWR involves only the
[oss Jue to line sftenuation. Thus we can tolerate 2
hugher SWR when the attenuation i3 low, but when
attenuation is high the SWR limit must be lower
for the same amount ot additional power lost from
SWR. The exact relation between SWR uand the
power losk caused by SWR for different values of
line aftenuation is shown graphically in Fig. 1, Pari
i, taken from the ARRL Handbook and the
Antenna Book. From this figure we can easily see
that the amount of power actually lost is n sharg
contrast to the amount mistakenly assumed ta be
lost in the improper concept of SWR, where it i
thought that z reduction in SWR ur reflected
power results in a dizect equivaient decrease i the
amount of pawer lost in the system.

Theee s 4 great deal of irony behind these
vyriong misenderstandings of reilections that have
engendered the wrong interpretation or usage ol
SWR. The irony s that the eorrect tocasons why
SWR should be considered, as previously recited
are frequently overlooked in the wrong usape
while the basis so penerally accepted in support of
the wrong usage doesn’f even exist in the coupling
methods used by amateurs to transfer power from
the fransmitter to the antenna, A part of this
nbituse fogic originated from the confusion among
both amateurs and engineers in the meaning of :
“ratched penerator™ - fo some it implies heing
matched in only ome direction, and to others il
meuns being matched in both directions. (n trans
mitter operstion, where conjugate coupling i
ustally usel to deliver aptimum power to a loag
through a line, the match is in one direction only -
forward. This subject will be treated in dJetad ir
Part V1 of this scries, which wil appear in
subveyuent issue of ST
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If youte bored with TV,

try watching ours.

We've put RTTY in its place, On
television. And watching TV was
never mare exciting. The HAL
RVD-1002 takes the output of any
TU and convents the signal to
one that's compatible with any TV
receiver (with slight modifica-
tion). Or the signal can be fed
directly to a video monitor,

Tha RVD-1002 is compatible
with signals frem any TU ai BU, 68,
75 or 100 WPM. The RVD-1002
mearis an end to tha headaches
of electromechanical printers —
and the beginning of silent, re-
liable, low-power-consuming,
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Whether vou're into amateur
RTTY, or thinking about it, or just
interesied in “seeing” what all
those RTTY signals you hear are
#aying, the RYD-1002 Is the
perfect answer, HAL also offers
the RVD-2110 (a complete, all-
channel TV set, plus RTTY read-
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out). And if you're looking for ane
of the hest TU's around, HAL has
the answer—in the 8T7-8, The
8T-8 is practicaily immune trom
interference, is all-solid state, has
teatures like autostart and anti-
space, shift selection and much
mere, For transmitting, there's
tha HAL BKB-1 TTY keyhoard,
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number shift at all four ATTY
speeds. And all HAL products are
huilt with care, based on sound,
proven engineering and use only
the finest staie-of-the-art
components avallable,

ff you're inoking for betier tela-
wision programming, get into the
exiting world ot videc-dispiayed
RTTY from HAL. Whether you
want {o ham it up ot catch the
latest news, or just explore the
very wide wortd of RTTY enter-
rainment, HAL has it And it's a
really big showi

BV -1002 video unit: $575.
RVD-2110 monitor/TV: $140.
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Morse and RTTY
from one keyboa

rd?

Meet the two and only.

The HMAL DKB-201C Duai Mode
kevboard 1s cne of the most so-
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to the radio amateur, It's an all
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voll to send gither RTTY or CW —
with more edse, more versatility
than gnything you've ever saen
before,

in the RTTY mode, vou can
transmit at standard data rates of
&0, 88, 75 or 100 WPM, as well
as an optional 132 WPM, 100
baud. in additicn to the completa
alphanumeric keys, you get 17
punctuation marks, 3 carriage
control keys, 2 shift keys, a break
kay, 2 three-character function
keys, a "'DE-~call jetiers” key and a
“CQuick brown fox .. ."' test key.

in the CW mode. you can send
at speeds anywhare between
£ WPM and 60 WPM. You ran also
adjust dot-to-space weigh! ratios
to your liking. For CW, you have
all alphanumeric keys, plus 11
punctuation marks, 5 standard
double-character keys, 2 shift
keys, a preak-for-tuning key, error
key, "DE-call letiers” kay, plus

2 three-character function keys. .
Output interfacing is compatible
with cathode keying or grid-block
keying. A side tone oscillator and
huilt-in speaker allow you to
monitor your signal — with adjust-
able volume and piich controls

The DKB-2010 also has a three-
charagter memcry buffer which
operates in either the BTTY or
CW modae, allowing you ta burst
type ahead without losing charac-
ters. A 84-character memory
buffer is also available as an
option, Key funstion logic in either
mode is governed by 1LSI/MQS
circuitry. Ali key swiiches are
computer grade.

The DKB-2010 is available
assembled or in kit form. Should
vou choose the kit, you'll find
construction easy - the unit con-
sists of three assemblies: power
stpply board, logle PC board,
keyswiich PC board, and pre-
assernbled wiring harnass.

Any way you look at it—as an
aasy-to-build kit, & complets
assembly, as a CW keyboard, or
an ATTY keyboard, the HAL

DKB-2010 is a real brgakihrough
for every amateur, 1t adds a whole
new dirnension to the exciting
world of amateur radio. Once
you've usad the DKB-2010, vou'll
wonder how vour ever got along
without it!

Prices: 5425 Assembled:
$325 Kit

.5 HAL Communications Corp.
i Box 365 , Urbana, lIL 61801
| AL Taiephone: (217) 350- 1273
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HAM-ADS

11} Advertising sholl pertain to preducts and services
which aee reiated to amatenr radio.

{2) Mo display of any rharucter will be accepted, nor
can any special ty pographical arrangement. suvh as all or
pari capital lefters, be used which would tend to make
ane advertisement stand out from the cthers, B Kox
Reply Secvice casi he miaintaiped in these columns war
may commerciaf type copy be signed sniety wath ainateur
call letters. Ham-ads signed nnly with a past office hax or
telephone number without idenfifying signature cannot
be aveepted,

P13} The Hut-Ad rate ts 50 cents per ward, except as
noted in paragraph (8) below,

14) Remittance in full must accompany copy, since
Hum-Ads are not carricd on our hooks. No vash or
contract discount or agency commission will be ullowed,

i 5} Closing date for HameAds is the 20th of the second
month preceding publication date.

(6} A special rate of 15 cents per ward will apply to
advertising  which, v our  judgement, @5 ohviously
non-commercinf in mature, Thus, advertising of bona fide
surplus enuipment wwned, used and for sale by an
individual o apparatus  offered  fue  exchange or
advertising inquiring for special equipment, takes the
| S-cent rate. Address and signatures ere charged ifor,
except there is no charge for zipeode, which is essential
yoo furnish, An attempt to deal in upparatus in quantity
far peofit, even if by an individual, 15 eommercial and alt
advertising su «lassified takes the 50-cent rate, Provisions
of paragraphs (1), {2} and (5) apply to ufl adeertising in
this column regardless of which rate may apply.

{71 Hecause error is more easily avaided, it is requested
copy, signature und address he printed plainly on one side
of  paper  oniy. Clypewritien <npy preferred  hut
handwritten signature must accompany all authosized
insertions, No checking cupies can be supplied,

{RY Mo advertiser may use more than 190 words in any
ane advertisement, nor mote than one ad in one issue,

{9y Due to the tightness ut production schedules,
cangellation 0f o Ham-Ad ulready accepted caniot he
g:ar:mieed heyond the deadline noted in paragraph (5}
angve,

Having made no investigation of rhe advertisers in the
clastified columnx except those ohviously commercial in
character, the publishers of Q8T ave unahie to vouch for
thew Integrity or for the grade ov characier of the
products or services avvertised,

QCWA Quarter (Century Wireless Astociation is an international
non-profit ocganzation founded 1947. dnr Amatenr Radio
Operator licenged 25 or more vears ia =ligible for membership.
Members receive & membership call hnnle and quarterly news,
'iﬂ'rite_ tor information, KOC.W. AL Lac, Box 394, Mamaroneok NY

PROFESSIONAL CW operators, retired or getive, rammercial,
military, guv't, police, ate, invited to join Sorietv of Wireless
Bloneeri — W701AQ/6 Box 530, Santa Rosa A ShA0Y,

FREE sample copy Long island DX Assn, bulletin, Latest DX
news, HBusiness sze waxe, to the Ll DX Asan, P.OBox 73,
West Caram NY 11727,

LDITING 2 club paper? Need pubfic relations help? ¥ ou should
belong (o the Amateur Radio News Service. For mformation
Elﬂ"ltgz Rogemary Witlis, 9276 Borden Aave., Sun Vultey CA

R()C;{?“.STER, N.Y, - The largest Hamfest in the northeast in
an May 17 and 18, et vour mume on the maiting list. Write:
WNY Hamtbest, Box 1388, Rochester NV 14604,

MOULTRIE Amatewr Fadio Klub, 1dth Annuzi Hamfest,
wyman Park, Sullivan, L, April 28, 1974, [{ndoor-{utdoor
iparket. Ticket donation %1. in advanre - £1.511 at the dant, For
E;"fg;?é’““"“ write M.ARK. lne. P} Box 327, Mattaoh, Ti

DRTET?Y Made to arder!! Largest variety!!t Namples 3bhe
Delruxe S0, #eligious 3be (deductable). Sakkers, WEDED, Bo)
218, Holltand MT 49423,

3-1 RSLs — Far more spectacular, littletmore cost, Sampies 25«
{retuntuble). 3-D Q3L Co,, Monson 2, Mass, 01057,

'1‘717-{;\1']?‘.1.7!%’\({ QREL Bl - Send call and 25¢; rerelvs your eal
sample kit in refurn, $ameo, Box 203, Wyoantskill NY 1193

FREE %SL samples, Sueeards, 44 Monte Catla Dr., Pittsburgt
pa 15239,

PICTURE %Sb cards of your shack, etr, from vour photograph.
HO0, %12,50, LU00, $16.25, Alse unysual non-picture designs.
Generntis sumple paek 3¢ Hall pound of samples SUe, Houm's
4164 Fifth 5t Philadetplia PA (9144,

%515, samples LUc, Fred Levden W INZJ 454 Proctor Av. Hevere
VA T2

CREATIVE Q8L eards. Personel attentinn, Imagioative new
Jesigns. Send Z20c. Heceve vatalog, sunples and refund coupon,
Wilkins Printing Box 787-1, Atascadern ¢ A 93424,

SAMPLES 20c. Harry Sims, 3227 Missours Awe, 5, Louis MO
6 .

5Ls 500 for $4.65, sumples dime, WOSKR, Inglesida [ 50041,

QiLls “Brownie' WACJIT, 31)35A Lehigh, Allentnwn PA 18103,
Samples with Catalog 350,

DELUXE QSl.s, Samples 200, Prity, W2HAZ, POy Box 52371
‘Trentnn NJ UBB3E, Sarples 1oa,

DON'T buy Q8L cards ugtl you see my free sunples, Fas
seree, economical prices, Balles, Littls Print Rhop, Box 9848
Austin FX TRISY.

QSL, SW1, WPE cards. Samples 25¢. Lok books, file cards
Jecels. Malgo Press, Box 376, Toledo OH 43667,

FRAME Display, aind protect vour QSLs wikh 20 packet plastic
holders, 2 nr %1, 7 for 3, prepald and guaranteed. Tepabecs
Box 198t Grallatin TN 37066,

QSLs Becund to none. Same dny sorvice, Sampies 28e. Ray
WTHLR, Box 331, Cleariield 17 84015,

QS5hs — Vanely, guality, custom. Samples 21 or yvour Q5L
Alkanprint, Kos 3494, Saattsdale AL BHEST.

RIUBBER stamps, $1,75 includes postage. NJ residents add, tax.
Clhints Radio, W2LUIDO, %2 Cumberland Ave, Yerona NJ 07044,

NOVICE K11 $£6,05 postpald, 200 non-persmmabized Q8L Cards
fett Marker, 200 @SQ File Gards, OO page log book, Egm%nem
Tavenivey Record, Key Pad, RUSPRIN'T, Hox 7875, orth
Kansas ity MO 84116,

HWS0s & Color Giossy $4.500, samples 100, Rutgers Var-Tvping
Service, Thomas 8t., Milfatd NJ 08848,

C, FRITZ for better QSLs! Samples 24 (deductible). Box 1584
Seoltsdale AY BHEHL,

WSLs catalog, Sumpes 45c. Ritz Print Shop, 5810 Detrait Ave,
Cleveland OH 4410%,

CANADIANS — Henth HW-T, DXA0B, HG10B, aand IR1D, Al
vety good cundition, VKO — 235, Rest 75 each, 1), Chalmers
2NGR-Tath 54, 8 K., Medieine Hat, Alberta 'I'LA T47,

WANTED: Haillerafters HT-338B  tranamitter, excellend
cendition. VEBLG, |, G, Kiefer, 11724-39 Ave. Fdmountar
Albherta Canada T5.) OMA, -

RTTY, MM-A58, and 2R reperf, builtsin $T-8, AFSK keyor and

wape, teadvy fo po with _anv sshorig. pick-up orly, Cantact
V;‘.;!t'fl?. 4 Adirondack Gate, Agineourt, Ont., Canada MIT
3B

CASH or trade for old tadio teceivers, magazines, 75--:]&:,
handbooks. catalogs wnd parts, Eev Rasmussen, 164 Lowell
fedwond ity 1A 54062,

GASH paid for your unused tubes end good ham and c(_ammera;iaj
equipment, Send list to Garry, WIELNI, Barry Electronies, 513
Broadway, NY NY 10012,

CALL Toll-free: (8000 327-7798. Ask for Bob Hotfman (Jara
Electronics Lorp.) We buv all types of tubes, Top prices pald foo
Varlan, Bimac, Amperrx, Address; 412, 27th Street, Oriando FI,
32406, In Florida call eollect (305) B43-9551.

S(HLS sampleg 0c. John Hull Printing, Rte. 6, 8ox 41, Duluth
N 55304,

AUCTION: Biggest and best, &nnuat TCR A, Plainfield, NJ, Apnl
21, Sunday after Easter at Arhor inn, Rock Ave & Tth St,,
Prseataway, Nd, at Plainfield hne, Somerset Bus lrom NYC,
Refreshments, prices, further info. {Gen. Qiehi, (201) 835-8703.

TRIRTATE AHS will hold their apnual hamfest on May 11,
1974, at the 4-t fairgrounds, US 41, 3 miles north of town,
Overnight f:amtping. auctinn, flea market, door prizes, and Jadies
bingo. For information or advance vegistration contact Sieve,
WRHIMDIE, SB05 Berry Lane, Evansyille IN 47710, Falk-1n .94,

AUCTION time, NY area hams, tamnous annual NY Radio Club
Adction, West Side YMOA, B Wost 63rd Street, NY (! ronvement
to publie transportation, Priday evenang, May drd, 7:00 POM.
Bring gest, bring money, all welrome, dnnatron 31. NY Radio
Club invites hams to ¢lub meetings, Lst Thursday nf each meoth,
&:1000 P,M, . West Side YMCA, b West 63xd 5S¢, NYQ, convenient
ter Public Transportation.

WANTED: tubes, transigiors, sgwipment, whal have vou?
ﬁvrnﬁ:}'ggoldstem, W2MNP, Box 257, (nnal Station, New Y ork

HAMFESE! Indiane’s frendhiest and iargest Spring hamfesi
Wahask County ARC’s Gth ennual hamfest, Max 19, 1974, 4-H
fairgreunds, ran or shine, admission stul only 21 for advance
Hekets, $1.50 gl pate. Large flea maricet, techntenl sessions
hingo for XY Le, free overnight camping, plenty of parki
Banug for ear-pools (4 o rante wdulty per card For mors
miormation  wr  advanced tlekets write ey (levenger
WAHHZU, Route 4, Wahash, [N 460932,

WANTED: An opportunity to quote your ham needs. 35 vears s
hdrt gewr dealer, Collins, Drake, Galaxy, Swan, ‘I‘emdm_
henwond, Clegg, Ten-Tee, Hyv-Gain, and all others. Also 825 004
inventory nsed gear. dequest hist Chuck, WRIUCH:, Flectronie
Listrzhutors, Lne, Ed60 Peck St., Gluskegon MI 49441, (816)
TAR-3108, Tetpw B2R-411_

SPINERS for boomless guads, Heliare welded aluminum. Al
Asttennas, 1339 8o, Washington $t., Kennewick WA 993136

WERY in-teresting! Next b big issues §1. “The flam Trader.”
Sveamare L, G017

NOVICES: Need help for General ticket? Compleie reeorde
audio-vagual theory instruction, kasy, oo eleetronie backgroun
necesutry, Weite for free information. Amateur lircense, PO Bo;
GUlhH, Norfolk VA 33508,




MANUALS for most ham gear made lagt 25 years. Send SASE
ff;)‘ﬁ aate, WGJJK Hobby lndustry, Box 864, Council Bluffs [A
H150T,

MOBILE tlme is eonping, increase yonr operating pleasure and
ranpe with a shielded ignition system Summit Fnterprises, 36
Winchip Road, Sumrmt N# 07907

WE BUY electmn tubes, diodes, translstors, integrated (‘ll’("l.l.lt?
sernicondud Astral E‘]ectmmcs 150 Miller St,, Elizabeth
(17‘2[1’7 (201) ‘i":4—24—£

M()BILE ups — Write for info on shielded ignition systems and
noige suppression comgom‘nts Summit Enterprises, 36 Winchip
Road, Summit NJ 07

}R.YSTALS nirmailed: general ourpase, MARS — Novice, active
Kr-243, all frequencies mintmum five, 40 m 15 m, 10 m — 99¢
cach, 80 m — %1,59 — Cover hands inexpensively — rack solid,
Less than ftve, BO m — &1.15 other £1.5 Novice — with VRO
ur no — fnur ands — eight crystal package- just inside bands for

Genernl purpose: PT-243 .01% 38

oy eﬂnnes %2, 35. Add 50{: each for ,006%, T3¢ tor HG-6/u above
2000, Atrmail 18eferystal, dst-cl 10¢, Free listi B
WQLPS, “Since 1938 C-W Crystals, Marshifjeld MO 63706

MONITOR pohref{lre digpatchers in connection with D,
MAHS, BRACES work, Official direeiories show |~imnneis.
na.tlonw:dc, Cutalog +10 sase, Commtnications, Box ba-AR,
Lommack NY 11725,

WANTED: QS8Ts 1920 and before. Also ARRL Handbook
befnre 1940, WoESQ, 82 Belbrook Way, Atherton CA 94026,

QSTs of 19186, March through Jfuly, wanted for any unreasonable
prim. Alsn, uny tubes pu‘rchaed at 5% over prevailing market
price, Ted Dames, 308 Hickory St., Arlington NJ 07032,

WANTED: Bird 5315, Eimac SK-406. Jennings UCSXF 1500,
dohnson 226-1. Slmrpson 4-1/2" rectangutar pane! meters. UPC
cG-1¢, CG-100, CG-101, CG-103, CG-103, CG-109. Specify
congition nndgmre tn first letter. F. Budavari, 285 Summit Ave,,
St. Paul MN bbig2.

TX-1 trans:mtter and SB-10 adapter Em' m&nbmtv includj
®TTY $145 H 170(‘ receiver — ant xevr 1 140
Palo Verde, Cuson xty NV 39701,

COLLINS 2 com ls-te .‘4 line statmns 3281, 7558-1, 3¢ L-1 —
§1,250; 326-3, 785-3, 30L-1 — 700, excellent condition, will
consider selling pieces S éy Cammings, 159 Ketéham
Ave., Am1tyv1ue.NY 11701 (51 )AM-41314

MOTOROLA Channel Elements 28/88, 04/64, 25/85, 3494, 94
fransmit, 1apure. AN for $125, postpaid, W4UW. (919)

HEATHKIT $B-101, HP-23, 5B-600, can.terma. Knight P2 SWR.
meter; EVE12 mike — £2 75. No shgp'r E, Vignelt, WB2AEO,
180 Eyland Ave., Succasunna N4 07876, (201) 584-3519,

WANTED: FTDX570, 560 or SR-150, W2VOIL, 5 Paul Holly Dr.,
Loudonvilie NY 12211,

FOR SALE: Package deal: TR6 transceiver wlong with noise
blanketer, uic afower supply, M$-4 matching speskey eabinet
with a-m crystal filter and upper side band filter, Machine under
two vears old and never used in mobile, Thomas 5. Jfacohsen,
3371 Decatur Ave,, Bronx NY 10487,

FAX PAPER: For Desk-Fax, new (not suwrplus), préecui (pof
rovlls), $15 per thousand s}wets‘ posﬁpa:v:{“ wmldwude B’
Juhn:ton‘ 1808 Pomona Drive, Las Cruces NM B8O

YAESU FT-101 with FV101l external VPO — 36GLE: F']'-‘l()_{'
alone — 659, All absnlutely unused. Ernest Dilger, 2287 Yngalts,
Denver CO BOZL 4.

HA[.LECRAPTERS SR4OOAn&56(J Whatts) Wthchg Supply, C.W.

Filter and built-in Noise Bla et._ (Reg $1354) Limited Special:

$795.00 Ham-M Rotors, £9% prepald from L,A, Electronic

bales, 23044 Crenshaw Blvd,, ’L(:rrance CA 90505 {213) 634
4 A02% (closed Sundays and Mondays).

TOROIDS — 44 & HE mhy & 3/$2..7.: Postpaid. M.L. Buchanan,
P.C1. Box 74, Soquel CA 9507

BEATHKIT TX-1 “Apache” - 378; H
Ez%ellent Terry Harvev, 13826 Aopple,

MICROWAVE gear io irade for good ham transceiver, Sarkes
Tazian transmitier MT1A modulator, receiver mogel 108, power
31.19%;)'[31&4:7203'-3 MH? WIRKB/6, Box 545 Loma Linda 4, ('114)

-110a — §90, botb
ruitport M1 (616)

.SPI:.I-,(,H Amphﬂer fnr Heath 5B400-5B401 plug in model ATI3
== [o wiring neg ust plugs in. $14.60 plus postage,
American Sales Ln h‘?(} ngs Knoll Road, Grand Blane Mi
48434, Phone: (313) 6941129,

CLEAN RIBUA receiver, $450grt ald or trade for transcelver,
qf;rgg tor pictures and specs, WEME, 4178 Chasin §t., Oceanside

WANTED — Collins 3051, K3FHP Wilkes, Bella Vista Acres,
Bethlehem PA 18017,

WANTF[) Plastic tunlnﬁ knob for p Colling T5A4 or KWS1,
Also interested in a , not working but complete and
repeirahle, Alsa mterested in 651134, .State prive and condition,
Deal Pollock, WAZSSU, RD3, Box 403, Greensburg PA 18601,
PH ({412) 8&7-’?411 aftér 6 PN

WANTED: Johnson Viki ng transmitter,
KADNQ, Box 248, Waxhaw NC ‘31’7

guad condlition,

HT-32 Hallleyafters ssh, ew, transmitter, mike, extras —
3125. Richard Ball, WA F2PX. (212] 5840316,

FOH SALE: QST's January 1‘444 to date. No separates. Best
offer by May first takes. George Field, 1838 Quincy NE,
Minneapolis MN 56418,

FOR SALE: Thundetholl amplifier « £250: fanger [ —

dJohnson Matchbox w/dir eoupler — $100; FRDX 400 & F'LI:X’
400 — $450: 8 ‘X 100 —$J 25; Johnsnn Adventurer — $25; Globe
Scount — #2081 An/ 10 — &15 ea. Howard M. Mills,
2243 Rosier Rd., Apt. 17 5*‘ Burusta GA 30808,

WANTED: Heathkit HC-108, VFO, good condition. R, L. Davis,
WB4DRV, P.0), Box 366, Darlington 532,

KENWOOD dx-meter converter (10 m i-f) - $32; Unique
company longwire tuner -— 860, B & W kilowatt Jow- Er“s $20.
All perfect, no calls, Write Tom Skelton, Mountain View Lane,
Clemson SC 20631,

JF OVAH s witness who are amateurs write Bob Ellig
%% 160 Lagnon Rd SE Winter Haven FL 33880 or call
(31 d'l 293-3595,

ATTENTION Heathkit owners! Service and modification manual
for the SB and HW series fransceivers and transmitters, Over 125
troubles and their possible causes. BF voltage charts, resistance
(harts, and trouble shooting procedures that are easy o follow,
Transmitter and weceiver snodificationg that will improve your
system in minutes, Act now and become your nwn expert, send
+7 fm;Nprepmri manual in 11.8,A,, 88 elsewhere to: Data Service
Y4460 Wilshire Blvd,, Beverly Hills CA 50212,

TTY C Size Schematic — $1.50. 33 Schematics, PO Hox 4057,
Alexandria VA 22308,

CAPACITORS wanted: Computor pradex, tantalums, mylavs,
dises, Write [oY top cash offer. Nationzal Electronie ‘supplY Dlept.
QL. 7231-B Gatden Grove Blvd, Garden Grove 42841,
Phéne {213) 587-T010 or ¢714) §93-2900.

VACUUM Variables wanted 0-250 pF to U-2500 pF and sizes ln
hetween such as (-6(K) pF ect, Prefer higher working voltages 9.5

EV and up, State manafacturey wvde and whether or not with
drives, Also desire Nems Clark 56-260 MHz receiver, prefer solid
?ﬁ’t?:t%'}’(lllltswm consider tube, W. R. Smitherman, R¢. 4, East Bend

FOR SALE: b0 fi, Rohn antenna tower, TA-33 heam, Telerex
8-2l, 2 m beam, 75 & 40 e inverted V's BG-8/U coax, cdr rotor,
ofter, Pick u :»E:iv Hank Jordan, WB2IYQ, 1 Laurel Hill Road,

Crugers NY
COLLECTORS: Selling ’I” Hnlhrrafter s 37 pilot TVs, old tubes
- 189g, 100s, OlAx, etg, ¥ “Radio,” *"'Qs" from 30% and

égg-‘x.a.:.e. Tar infé, Won D, 1348 E. Bennetl Springfield MO

FOR SALE: Drake T4XC, AC-4, MS-4 and R-4C with uvs tals
for sW[. and 10 meters, BExeelient condition — $850 and 1 ship.
W, J, Johnson, 1119 Lady Elaine Dr., Valrieo Fla 33594

NOX5 $270: NUXA supply &7i1; National 200 transceiver $179;
CGalaxy V MKII §2156; AC3b $55; Cal35 89; SCRS speaker £10;
Turner 454C mike $12.50. All clean and e new. 9HF, 505
Roxbury Ct., Ft. Wayne IN 46807,

WANTED: Farly wirelessftadio =ets, hooks, magazines, fubes,
vie. Western Klectrle loudspeskers, ghones, amplitiers. Early
telephane aerm‘atuq and books, Wil Nangle, T61 No, 29th St.,
Milwaukee Wi 53208

STANDARD (46A {1-2) 238.7 0 (3-11) $212.30, Ni-cad
hatteries £1.58. ‘tubﬁy attenna Standard BI6MA (1-8)
5324.50, (311} 33U6.90. Raandard BOIT-20 watt mobile
M.m.:!f.‘ht«mdard R!"I' 1 repeatu S$600. HMI157 antenng §16.
Base station antenna HM19L 83,2008 (list 169,50) net 118,86,
Send check and we’ll pay pust< e of we'll ship COD, Electronics
Cormmunication Co,, PO Box 17222, Nashville TN 37217, 24 Hr
{6151 834-H999,

NEW Hallicrafters C’vclone 1!1 with matching ac power sug
Boih for 8:'795 {was $1124), New Standard 1464 with 3
94(94, and 28/88 — RR29 (‘wua $289). Accessories at cost,

they Tast. Al ahove with ful \-factory warranty. FOR Tulsa. COD.
Rofand Radio, 5923 €. 31, Tulsa OK 74135,

HALLICRAFTERS SX-101A receiver, new cherjmd on air and
returned to oviginal carton), manual — $210 FOB Richmeond,
%13?0 )delu.m-ed ocally, W4AX, RFI) 4, Box 71, Glen Allen VA

SELL: Drake 2B, 2BQ, 2BC — $197; National 1-10A ~ $78;
11:1(5 6;;;12 £79; HW-3 — 8§69, WOKC 10 Tayios Ests. Kirkwood

NEEDED: imstructions and schematics for fm modulation
monitor, modgel 267, Ne'w London instrument Co. Frank Stifter,
171 §, Main, Nauck MA 01760,

HWNM1 excellent conditlon, Mabile supply, meount, DX adapter,
2,1 and 3.1 ke hlter-v._ Frank Mecdannet, L1557 'Fvanston M.,
‘aPattle WA 9813

KILOWATT pp. 810 final and power supply, 0DX-100, make
E‘&&!J;, é‘{.\a Angeles Area. “GUQd) 2630 Jetferson, Lnng Beach

WANTED: Heathkit SELLpA e HXJ0. WALDEE, James

Monres, 16 Clurve S, Springtield MA 01104,

WANT Drake SPR-4 Al band recvt, T.G.M. 2225 Miller 5%,
Lakewood G 80215,

SWAN 350
Wlse’dm%&'r 183 Washingtor Ave.,

(17 V, test equip, exiraz, mint aond — $432
e Rutherford NJ 07070, (201)

DIGITAL frequency displey for vour receiver and transmiiter,
Detailed plans $3, Communications Electronies Speciafties, 814
Orwell Ave., Orlando Fl- 32809,

FOR SALF: Good Halliceafters $X-111 and 8-1(47. Leonard
Weber, WNBKXH Box 134, Irvington [1: 62848,

BEAUTIFUL Colling 3011 Linear, wired for 220-volis perfect —
8350, or best offer. Joel, W:‘WK?D (516) 485-5103.




FOH SATE: Drpke 20 with 200Q speaker uned W-mudtiplier, JNH

noise blapker, YA orystal calibrator and erestul for WWV
210, Johnson Viking Invader 200 — 5125, Yoy pay 1hlP‘Pll'lR.
feith Famulener, WEBGGYT, 23280 Waverley, Palo alio CA

44301

‘&ALE. umuue [(‘32, new mod 2% ch 2 m fm xnvr ine 12 wials —
Fh 31 Nugent St,, New Hwde Parle LI NY 11040,

'1'PI (’xlh) B L3

bt-'LL. Hesthkit HW-101 with maobile mie, mnabil and fixed power

pplicg, and 1n tine condition — $2756 or offer, Call Bill, (603
432 B213 nights, 79 Hillside Ave , Oevry N 03038, WAl 1LNH,
gone Yaest,

RCA CEU.1BE 450-MEH2 base — H5bH0; AR-22 rntamr - $1li
DuMeont 304A8 scape -~ RN DEluxe Z-meter Nuvistor
converter — %2U; 10-foot eommercial dish antenoa { o shipy —
§35; dual delement ‘ielrex K.meter heam — s25: g-mater
ampiifier 4-125A lwlth axciter) — $50; Franklin 410 digital
valtmeter — §10: BC-603 — §15: ME-31 S-band test set — $20;
432 MHz kW ning yhrid — 820, bhlgi;)mg extra. Full tist and
‘}:’."ﬂ(,:}?g gva;]able W20LT., B. lLarkin, Box ZBR, Flanders
f ]

COMPLETE station — Heath HW-101, HP23A with #HD-10
keyer, homebrew external VFO, HU#d1A desi uilerophone
SWH meter, spraker, switches, run ete. Exeellent enndition —
$350 takes fnll' Atso have wpamt?lv Ham-M rofor — %H(): 'TAZR
tneeds work) — $20: d0-foot sectiomed Lower, fwo T.utnyﬂu!
oriterion 4 X d-way aﬁeukerq —§H0; twa Ovnden A2Gs 115
{brand new)y. WAZA Bill DeLarenzo, 16 Laure! Urlvr Port
Jefferson NY FLVTT. (Ble) 473-2ub7.

?\{N'T(’Y*‘ Ht‘at'n HR 108 with crystal calibrator and AInege
-1 tran ter - 595, Liehold, 3 Morry Rd., Red Hork NY
12"171 (514] '763 RM-&

emno FMP Ntmn butteries, b3 and 94 smplex, 2985
19793 = saus, Rich, 1410 F. 5% St Brecklyn NV
1 1 334 (212 241-38’1"?

Q-‘\ 5, 330 issuex Jdan 1940, Sept, 1968, complete offer 1945 -
275, Htamp for hist of honebrewers goodles ui bargain prices
JARRKW, 1320 Ahington, N Tonawanda NY 14120,

.JHAM! hams barpgain two-slement, three-band quad and g
VaLnix’?'htwn cheap any Jdecent atfer BRI 4. Telephone (J05

SELL: OW16 mint — $85; HR10B — 5503 TenwTec KR 20 keyer
~ §40; Tempo KBF-1 wail/SWH meter — 525, You shp. L
bhlpley RT 1, Box 378 Hallsw.lJP MO R525ﬁ 1514} 694~ usa.

%Fhl... LIX100 — &55:; WlPCO 208 Valley Hd., Needham MA
02192, 444-356K,

NEW Heath SB-303, 80-10 meter receiver, expertly wired by
electrical engineer, l'm'luderl ash & #-m *r!-ﬂc filter, Warrnnty in
effert — 300 or best offrr. Will send. J. Dickover, Box 137
Pound Ridge NY 10576, (914) 764-5004.

SF[.L HW-101 and HP-23A in mint condx — §250. Midland
SWR and rl.eld. strenzth mete'r — 857 AR-22R rator, needs a
couple ciam %04, Tom Dietz, WBUFIA. 1301 Resd,
HloommgtonlN 47401 (81 2'! 337-1265.

WRP statien for sale, Perfect condibion., Ten-Ter PM
tmnscmrcr 5 watts ew — A604 Millen 9220 transmatch wiSWh

ter — %50 Telex 61002 hl‘adfhones — &5, Mike Ryder,
WH"I(‘QH 20114 Depot §t, Oregon LT, GEIH61

WANTED high-valtage teansformer, Colling KWS- 1, Jule Gordon,
Box 4, Moundsville WV 26041,

SELL: Collins KWM-2a, 31’25-5 PM-2 want Swan Maxk II nmp
Call {7041 867-9507, WA4HA

WANTED: Hatating kit for Triex HZRTIN ratating towey, Wanl
Ring-Bas-Tripod-Mounting-Bracket for mtainr. Pau]l Neyew, JIr.
Wal; -E{BAﬁ F( Northwestern v, HBristol €7 asgld), (203
5} HE

FREE urystals with the purchase of any Z-meter fm radio. Wt
[or our deal on the rig of voor chotre, Faciory-authorizec
clenlers for Hegenev, Urake, Benwoud, Tempo, Genave, Swan
Clegg, _"1‘¢=n-'[‘w'} Standard, Midland, Hallicra{l:eu, ualmw‘ sany
Hy-tzain, CushCraft, Moslev. and Hustler. For the hest dea
around oo hf or vhf gear, see pg first or see us last, but see 1
before vou buy, Write e vall us foday for aur low quote anc
herome one oF the many happy and satistied customers o
Hoosier Rlectromies, RE 25, Box 403, Terre Haute 1N 37802
(R1%2) 494-2387,

WANTED minexpensive working Argonaut, WNESQG,

ST, ulve Radio & TV New,
est offer, WIKYQ, 418 N

1946 to date complete bound sets
1947 to date. "xoe]h’nﬂ. condition.
T8th, Seattle WA Y810

k‘BTA?E - Heath receiver oWT]T - £30; ode oseillator and
Eﬂ'ﬁh Heath cade teaching n-r-nrris — $B, WiQPF, bir. lrosby
Chatham MA U2633, (617 432-1157.

WANTED: Fxcellent condition, nﬂ:.ouaut linear, 251 ac Daww
silpply, mierophene. calibrator, Write KPIWK, &, Menoyn, 610
(Union 8t Santures PR 107,

R ADIO Control l:h.ree e-han vee, § servos excelient conclx Heath
157 freq, o Hz — sso ttenth SB-10 ~— BM
;&wq@lsrtor = 3]9 ‘no ship. Hob Gril, WANGA '1464 N,
strathmore Ave., Rosemead CA 91770, Tel. (213%) 2800845,

YALSTU FTDXBAN transceiver with mike, speakor, ow n.lzpr E
vears old, flawlessiv immuculate, Mamnyul and original esrtens
Weonld cost SERT new. askin %427, \‘:"A]th LE

Ciresnough
5t,, Brookline MA U216, (617 7 34-065

UOLLEGE Ejxpenses — Drake B-4C, MS-4, hoth originai cartnns,
m‘izt — 4250 you ship. Tim Goshen, Box 3%, Wamer UK
GEN

BUILD numencal rezdout test mstruments and u;\lTsual gndgets
f:?{;- _::italggue Gireen Bank Seienttlie, Box 10G0W, Green Bank
.

WANTE‘D Coll or coils for Grebe C X 18 rccpwer W4fJC, Felix
M, Whitaker, 816 Willierzon Ave,, Durham NC 2770

WATIONAL NOGX-3, 2 available with ac supply, ~pkr, one L%V
aupg:}?r Excellent candition — s';nu ea. W2IBN, G. Treiber, Nno,
unt Lane, Manhasset NY 11030

&:‘:;}NEED. Juhngson VEO, 1. Magnusan, Box 522, Amet 1A

\"’ANTFD HRO cous JJA JC JBI JE and matchuing speaker, dunk

RR-22 ur FRRBA21 for parts, Panoramie adapior HHBV,
Mam AL manaals  for R3Vl aond _oseilioscopes HPIBHA,
0S8 BA.M‘USM Iﬂf.\ (Ml'lltarv HP160)Y GGibson 20 {JBA Virgima,
HBerleeley CA ud

SELL: Heath DX-60B, H(;-‘!n an HR 108, Alse ‘zll bk in
adapter, key, and manualy, Net 45, Gond. Eie Edler,
J:eerﬂeld Road, Boweville NY 12412,

SLLL‘ {Drake B4A, T4X, AC-4, MS4 — yood clean gondition —
$NE‘:;I. 45%'}{\'\3’. A, B, Buscagtia, 2497 W, }’ihvn'r Rd., Grand tsiand

HAM Package: New completely furmshed #ll efectric home
including KWM-2 WJth bB-zl)ﬂ 46" tower, bewm, 3 and 75
meter  dipodes, gz lunnciscaped  Io l: all  wires
underground, K. .Mdm’l! WEKS/4, B34 Pestra (! uu}t Port St.
Luete L 3345%- fone (305) B78-1586,

SELl: mint 2emeter Knight TR-[NK a-m transeeiver, plm Kmght
VO, Built-in power supply, speaker — $100. WBAVA

WANTER: Coling 310B  transmitter in  1st class condx.
Heummble. ARALL

IOHN‘-}ON “BO0 xmtr; Johnson b adapter”  BQ4XC rovr;
14 AV verhcal' gils & t-meter cobvi TR-34 rotor: kico 460 K
1.cu§.| 377 on, Make offers. W FizFl% H. Michitert,
E p Sindu Ry 11327 (212) 497-2RBT,

SALE: TenTar PM3 — $40; Heath HM. L0z wattmeter — %45
HM2102 — S26; Model 15 witable — £30. WIKLK, 114 bl’wllr}
Haad, S, Meriden UT 064b0,

HEATHKIT: aeellont rondition, not ven scratched. §5100
FEEUD, HP2E — 5350; SR00 — §E00. Bruce, W‘?qu 4nd¢
West Rryee Lane, Glendale & 2 85307, 1602) 9345085,

DRAKE Re4A, T-4% 3S-4, ps, mint condition, Ten-lec PM2ZB
P & o linear SUN W, 60 ft. tnwex 4030 f\‘, RG-8/U, dumemy lt‘md
SWHR, halun. All i exeell eond_ Mar tarkehaum WRRD
Hox 297, (uamson GO uw.m r.%ﬂ.'i) 641-"4h

SELL: Cumpiete pd.rts for Tmear, pajr 200TH, sommerecia
supply, 2ROOY 5010 mA — glo transformer 146D V 4(H) mA
several 24 KVA »od 700 watt pumen,ta.tn. Snhnsonr Atterunto:
exciter autput to linear, need g tnbande_r West, Sycamor
Leans, Hkul_man NJ OB5SE, (61]9} 934 0680

HW‘? QR]’ v'xth hqur in CMOS Tamhie keyer, sxcelient copd
[T RTH ¥FO8 Hinkle, 110% Ruua.nd Neo, 270, Aastin
TR 15’!":8 i"il'.'.\ E"lb-‘;%b

LIBRARY bound QST 1922-1955, mint condition, 1954-19%3
unbound. ACX1 L, swcket und nhlmm’h tew. Hest uffer
WETWT, 105 Tamalpaid, Vaileja CA 94591,

NOVICE stationr Heath HR-10 xtal esl. ant, switeh, manual -
%40: Johnson smitr with VIO, na manual but great electrica
coodition -— S350 Jim Vernon, W AIRG), Danvers MA 01943
(6171 17 4-5653,

WANTED: (ilobe chmupion 1_9-5.7-53; Q@ 128X, dohn Tugele
1918 W, 5th Cnffeyville K5 733

FOR SALE: Ctean Dralke VHF =Mtinn THENS w hwa.n
recently tactory uverhauled — 5450; T0C-2 plos S5-% & C PS 1
reint, used little = $375: swan Mark 68 rt section only — 3200
i-'vxcp-s collect UPS, WALBUHK , 24 West Onks [)r,, Houston 13
TTORT. CT13) 6228784,

SWAN 270 with Swan i agdio filter. bhest uffer gets it
WARGMD, 8 Hotlzs P1., Huntington Station NY 11

HRO-60 A B L » § J poals Uollins mechanical fifter, manuuis
i vaher - %250 and shipping. W4JZH, 808 Williamshurg Or.,
illy Hitl Fb 32017,

H%‘ATH SE=102, HP23-A, HP) 3-A, H3-24, GiI]-124, ;-BMOO-A
8:;'; :gj{;ﬁ mint condition — %L!u Pick-ub waly, WSUB, (215

’\\ ANTED: tubes nnd semiconduetors — highest prices paid
Cvown Electranies Bl Baidwin Aveaue, Laoei NJ 07644,

BUY, o bomrow to copy: Manual/schematic for Radio Uitw
Praducts, VOM model 446, K&8ILK, 426 Central Parkway,
Warren OH 44483,

HW-100 & Q824 boih excelent $225; HW-12A new $90, fotng
xistor WERPL. Jerry [orentz, 396 Mavellen Ave,, San Joss CA
95126, (408) PUK-1530,

WANTED: Commercial bult transmutter. Spnrox. LU0 watks
vuiput cw, 020 meters, No TV QRM with VFO, WHALD, 2804
Pine, New Orleans LA TOL25.

&7 AVDAdD H26 mt, uil 12 oh, &taled wll‘.h stundard ac w?gl]
P pad — %S Henrys )‘Fmpn TPL —HN2, B0 W amp

A1 ahsol, mimt with manusls, wall ship, Dy, Rﬂ:tvr AV !;tackl.o:
Houd, Brvn Mawr Pa 19010, (Jlb) 2271151,

VABSD FTDX ";hﬂ OV, pertcct mint econdition, with fan
Penlt-in pwi sepply & speakey, Ha0 W PEP, Also, mant E[Ql‘?l).ﬂ
wenk fused, less than L& maonths ance orig. purchage ), 1M E
Pk, 3 el, tri-band w/ARY2 o ;or', aod BDIR Pleot.romc kever
Best offors). W BAZLS R23 Na, Wood Ave, Linden NJ (7036




Qh’[‘s 1968 66 6T 68 26 per vear. July-Dee. 1964 £3. Bept. 37
Spril 40, June 42 $2 each, Altl é:ustpmd B, Melntvrs, 243
Nortolk Drive, Warrenton VA 221

ANTED: Autronie Kkever paddle, roundish friangular base
madel. Siate price and eondition, Al letiers answered, Fred
Capossela, BBSO. 5670 Wishire Blvd., Los Angeles CA SUU3E,

WANTED for cash Nutmnal NL)CE MK’U TERHO, NUKA,
NCIL2008, Collins Thad, (4 to 5 & serie ‘1ubes 40 Bﬂmm’m
4-1000A ,  3-10002, 3'4001\ 4UX2508, 4—25 A, L-I2BA

B11, Vaduum variahies. Tubes must be new, sealed hoxes‘ nr
new, Also sockets & r‘hxmnevs far ahave, All tetters answered, all
phone calls answered, Michae! 1), Harrisnn. 431 Windsor PE.
Qeeanside LINY 11672, (51&) 6365320,

LARGE prop pitch motor wanted. K3RYY,, 2750 Balaire Road,
Bethlehem PA 18017,

HEATHKIT SH300 — $180, Three filters, Dave \'\nudrmg,
WASQIM, RD L, dulian PA 16844, Phone (814) 355-2267

S{3-45/URM-26 wanted, complete set of TOSTM’s Originals
ﬁrefcrrcd Xerox ucceptable, George Sirait, 22D Jalan Dalizh,
atong, Bingapore 15,

FOR SALE: Heathkat six=meter iransceiver HW-29, ﬂve watt,
Built in ac sup akd sepatate 12 volt de sy = §45
posipard. W5UD, 2U09 Oak Ave., Port Arthaxr TX T ”?&m

SELL Swan 260, exceﬂmt 5 band cwésb 260 waftskadmoh).le
sitpply  — %225, Freqg, metey . ae,

trangistor powered Tont 101- }- Tow-band fra c‘ubtom head
like nxw — $30, Hihand Avia police motoreyele fm — $50, Link
arreratt gowr, 12728 yolt, 72 crvstals, no control head - $35
Hallicratter Skyrider 23 wrewpr - 860 Parts for power sufJ
1500 ¢ 360 mA — Need NCX-5, WIAEV, 111 Hi 1side
Road, Farmingdale N 11735

WANTED: Viking invader 200, state }Price and condition,
K&JZY, 1945 Thomas Road, Beaumont Tx 77706,

BELL: 1200 watt PEP linear i m HW-100 cabinet. PR 572% gndnd
grid R(-40-20 meters, 230 VA only — 860, Thornas Cann, 1555
Black Hd., Joliet 1§ 80435,

NEW $220, never assembled, fibe
Plek up, will nat ship — $1t
Lakewooud NJI 08701,

BRI Hammaxlund Heg-180, DX-60, HG-10 VO, to kever
i85 wpm). SWR hrsdge ‘mint ~ §226, WA3SQT/4, Ron
Stone, (904) 478-1976

PROG-L.ine Mobilg = 30 watlts 34/94, 34{94. T-powered, xmtr,
aomplete — $ L 0G deliversd Wash. Haltn i)ld Phileo Q-plecﬂ hase
station — 30G'W, 34 46i‘ 0{94; receive 70,’7&4 8704 too broad for
E‘f-?{;:.- areas — $30. FOR, Van Aller, C7, Wandbine MD

ss'%-element wad 10-15-2
E2TSH. (201) BQ‘J-?U‘?'i

1 mint Ameco TX-82 — 565; 1 Ameco preamp PV2 meters; |
Ameaca ON-144 ¢converier & ps 1 — 840 _or 1'n'rn'plﬂte package —
5100, Howard Elsom, RE¥D 3, Medina NY 1410

FOR SALE: Apache with SB-10, Both perfect -~ £150, Earl
weq{cii'r_i,’ T07 Hunting Place, Bnltlmore MD 21229, (‘-H’JU

FOR SALE: Heatbkit Ulirasonic [nstrusion Alarm  GID-34,
completely wired in streamlined metal cabinet with siren —
$]2 WA.ZDDL Fugene Perlman, 2410 Barker Ave,, Bronx NY

KELL: Hesthkit TX-1 transmitier with SB8-10 sideband adapter
-~ $$); Haruraarlund recerver H lll.] — 390, both little use mint
rondition, Also Heakthkit Tix-4 0 v — $5; manuaals.
Hugh Granberry, 13 anzherstonp, 3 anetna GaA 3(1062..

0y
':?

FOR SALE: Drake H-4B, best offer. Charles Sur]ergrer{. 2017
Shady Lane, Wonder Lake [L 60097,

QST 1938-14968 in binders. Make KH61J reasonable offer,

HEATH SB-303, sH-6l1, ow filier — ‘330() Gmlwt G‘EB !00 —_
$1258; Colling L1288 with three mechanical titers — 260

with manuals. WA1QFP, 31 Derby Street, Pawlucket R 028h(i
(401) 722-9338.

SWAP: Takuma 50mm/s. 1,4 Pentax lens, new — for Heath
HW-22A. WB2IFY, 100 Hlbiscl.ls Iie,, Rochester NY 14618,
Phone (716} 2241132,

bWAN 25D — $515B; N&-1 — 822 bird thruline wattmeter RO,

560 new Eimac +0X1000A Tactory sealed — 27 Want:
Swan 210 ernal VHO. Richardson, 1109 Dakota. S.E..
A]buque‘rque NM 8T108.

HEATHKIT $B- 3()1 receiver SH-604 spkr — $200; HD-10 kever
10RO me — $d HW-31 cantenna — 87; HM-156 S8WH meter —
$10; WEIETPQ, I)avzd Bohnett, 14350 Blue Mount Road, Fim
{3rove W1 5312

{HSCOUNT prices plus full warranty, Call or write for fast quote
and debivery, All ltf'ms. n.ew uaranteed. 2 m Mld.land. $115;
1BW/12CH = K219.05; B4SOTRC 2m-3/4 m — 8148 Standard
Szb mA — 294, DE‘ new Ham-4 rotoy -s] )9, G144 yotor
£T%,95; Re[dpn R-wire rator cable no, 8448 10c fft Hy -(rain
THBDX‘{.——S]I‘SB TH'-XMK?—S]'%G AQ2BA = g1562: DB10-15A
~ §104; Mosley Classic 33, CL,36, MCQAB quad, MP?%' BPlds‘n.
u:nsoltdal-ed RGE foam conx lBrHt. Cushraft A147-22 — $49}
Johnson kW Matchbox — $219.95; 15% disconnt Triex Tower
qunte bwan. J)rake Ten-Ten, Kenwood Prices fob Houston.
e flyer, Madison Electronics, 1518 MceKinney, Houston TX
TT(JO). (713) 4!).4 &bbs Nite (T13) 497-D6H3,

SELL: 79888 — $560; HT32A — 51735, really clean geur, never
;n;;?gl 1l’lmm npemting table sincs purchaged. WERWA (707)
fil = .

WANTED: Al parts tor Motoyola HT-200, HT-220, and PT-300
series rquipment. Send pries Hst to: {.ouisvitle Repeater Assn,
i Paul, WA4L bF., 180 Brookshire Ct., Fatrdale KY 40114,

FOR SALE: T'wo Novice combinations, DX-(:OB with GH-108 —
£78 Johnson Adventurer with Fieo 732 V - $4: Eleo Ti8
Receiver ~ £35, Smith, P.O, Box 132, Oak Rldge TN 37830,

ANTED: Collins 5C-101, cunplete, (‘}\T-A. SR400-A HA-20,
P%.’;’uO(I ac, cash. Or trade HT-220 (2 ch}, charger 2 Nicads.
carrying case: un 34/94, 94/94, James Craig, 29 Sherburne Ave.,
Pottsmouth NH 03801

R=390 — $400; 325a/b16F2 — $376; BW 852 tank - $40;
B(l‘-—ﬂzi wical eharts, book 30; 28RSR floar — £250; tahle $215
MOQIRR typing reverf — &50; Mt)l)ld- tY ing reperf — 5'30 T0
15, pertormator, MCBRW fm MOD1 BD 215: CE20A -
$4(l; andhopm'.r VED — 820 H
chni — BHO Er: PL-172 — K80 4 1000 — $.~15

04, - 0 4-126BA — 8“5. Eimac Vaovar An G0 plF — %15
Johnson Viking mubllP = $30; HMBRW S- lme ply - $44;
NRJ color PV course, bound into six hard back erij volumes —
$4 DX 40 — §30; §X-71 — 830 both need work; add postage,

1. PIVM» 8384 BEdward St., Norfolk VA 23513,
(B04) 8’5’7 15{)’1’

RABE BARGAIN: Pmceedings of IRE 1943 to 1968 ine, all
exrellent  conditipn — $20 plus l;h.mg)mg rosts, (G, Flynn,
WEMHYV, 5504 Kansay, Umaha NF, 681

ALLIED Radio Shack AX-120 with Clollins Mecmmscal Filter —
1 it Sh SIUU. i anted
Ha]licmﬂ‘.ers 5X-133 or 5X-122 ot Drake SW-4A.

How
WB21ML, ROZ Coachmen Manor Apls., Lmdonwnld NJ 08021
(60%) R

QST for sale. Send s.4a.3.e. for list. Best offer, W2QJA, 991 Park
Latte Norih, Franklin Square NY 110

GONSET [l 2 nz; Ten-Tec PM-2A sfaccesories; ibrw B0-10 mtr;
woxmtr, 160 wis; VEO: H-P R2Y64: !mlnbdn Cl.&bﬂ Allied
. 250-39 T/R awiteh:

L 1 434 4 Emo BE <FM 234
20 MHz xmtr: RCA CMU-1! B 432 MHz rmiy 40
wisy hbrw Bs % v;'ﬁk) Eimac PMR- &5 Mil surplus 60 wis cw
TRHARC-5 50 wix 144 MHz: morel Call (201}

166-9326. Stove Hatz, WBIWIE.

SWAN 500C with 117 X0, r-we-][ent $325, plus sh:ppm&
Heath [G-T2 audio geueramr — %30 T- 103 ¥ gcneratnr —'R20
_’I’-1‘2 signal fracer — §16; Fico 636 fube testor — w156 WBM’IIE‘
3200 Mawood Ave., Fayetteville NC 28304,

FOR SALE! Heath HW-101 (with ow filtery, SB-600 and
HP-23B, Perfert condition, no znm’] s — 8265, W2GTE, 100
Selborne Chase, Faimport NY 14450

NEEDED; Kepairable amateur and Plecr.rnmc eguipment for aera
~ technical schonl, Wil nay shippi ag WA&QNS 1031 w,
i-afavetie St. Norristown PA 19401, (215) 279-1561

SERVICE manuals most Hammarluod equipment sinee 1930
$6.50 ear h postpaid, Will align Hammarlund and sther receivers
to original ecifications, 15 years faclory cxperience. Wayne
Cordell, BRE, 4, Weaverville NC 28’2’8’1 {T04) 6457070,

HELP! Need roller ¢oil or caparitors for 1972 Handbook
Transmatch, Auy junk boxes willing to help? HEK4AJF, Box
50604, Medellin, Colombia,

WANTED: EWM-2, ntean good condition, Write Box 297,
Leaminster MA 014521,

LOCAL Sale only; Complete DX cw stution, Johnson Ranger

and matching eourer 500 watt amplitier; National NC-300
receiver with qpeakpr aogd RME DB-23 pre-ielector — $365. Also,
Lafayette HA-225 recefver speaker -~ S8 National
NC-2000C, NC-."](){](‘(‘] N( .-}0()(‘(“2 N(Z-ﬁl]ﬂ(‘Cﬁ ronverter
cablnet with 1= 1i4, 2, & meter ronverters — 57 W2EHN, 4
Dickman Dirive, Tavalletie N-I (]B’H5 Tel. {201) THI-TROE,

WANTED: G894 tubes, uuusvd Give price ug{ to six iunhes.
WIEKBH, W, A, Stratian, Box 3, La Grangewl!eN 12640,

HEATH: 5$B-303, cw filter, mint -~ $30 0. (P32, 400-volt
variable supply - %35, sh)p'pcd WELYI, ®t. 3, Box 150,
Staunton VA 24401.

COLLINS 32V2 fransmiiter — 345, Will shij A YOur experise,
WE2FV, liee Reeves, RD 3 Glens Fulls NY 128

DRAKE TR-22, new condilion = $170. Diave, WAZBVS, 60
Haven Ave,, Apt. 130, New York NY LOO32,

HEATHEIT HW-16 ~— $90; HG-10B VIO —= 540; take the whale
bur\le v.ith hexdphnnes, key, and & xtals for — £1411, Alse 18

% 441, Garth .-"ﬂper 9 Pheasant Cf,, Stonvhrook NY
!'I'T 0, (.11(;‘-) T51-T860,

Cﬂld:[Nb Equip. Late 75838, no. 17324, w/3 filters; 3281, nn.
W\;homnbmlt power -;té)ply SM-2 Tic all for = 81,100,
A e AT TS0 K e BIve L Mvads A SR

WANTED Lau}pkin 2058 or 205A  deviation meter. Mmt
condition, W4BI(, 114 Riomar Ct., Port St Lacie FT, 33452,

PHILA. arca: Heath Apache TX1 & XBIO ssb adapter, HO-LA
ham sean, WAZOBW., (215) HO2-9293,

COLLINS KWM-ZA I:ranscewer &99(»@ Temote VEO, PM-2 ar
Yuwer supg 850, us s pé) % ensen, KTRAL,
938 Sout. 424 Fast Ofern U 84057, (801) },? 5464,

h(‘(‘steat answers any class $6 Pixie Tec, Box B352, Savantbah
GA 112

HOSS Tradger Bd Moory ways he will not be ungderseld on cash
deals! Shop around for your hest priee and then call or write the
BHOSS before you buy! New Gulaxy GT-H50A transeeiver, reg, —
%595‘ eash — $4¥5; Demo TR-4C - 9, Tew dwplay Swan

$44%: new dj.splay HA-2 — $395. New Hohn HO L.
Eoldnver tower, pleg - BT new Mmlev CE-33 and new
Hatre-M mmt 95. Used equ.l ment: R4 w= §368; Td-XC
- SRRA: TNOCK — §41911 f 93 perfec lling 328-3 &
785-38, new condition — sl 2'3 Ham- ot \b&l- LA-B — $6T75;
MNCX-3  transcetver and supp'lv - 817 Mooxy Electronic
(,Emgaﬁﬁ, P.0. Box b0O6, DeWitt Arkansas 72042, Tel: (501}

WANTED: Ameco Sclp 160G-6 meters, Frank Schwer, 2118 W,
Bih, Muncie IN 473

PC Epoxy capper olad board, & lhg 1000 £Q. tn. = ®b, FOB,
link, 1081 Aron St., Coeoa FL 329




L)RM:.F‘ TRA, BV4, AC4, late models - $550. Comeraft

}?.{’H Biusch and Laumb balseope SR-telescope
'.\ |Lh 20}(-30 0% e'iepwr‘rs for antenna and tar%t checking —
-\pprnx, 100’ HG-§ foam enax,
ends PL25SY rnnnwtpd—m}. new ed, OF Brien, wa;w Bg-10-34
Ave,, fackson Heighds NY 11372,

DRAKE 2H, 2By — %160; Heath HM-102 -- 25, WBZEWS, 9
sarteret Ct., Madison NJ N7940

SELL: hke-new Robot S8TV miodel 70 monitor and matcehin
meclel 30 canera with 854 Macro lens. Lised a tota) of € week.
Original owner, Mint conditinn, enst — %844, Fist t't-rh!‘u--
check for %425, HBryan llawdqnn Hox 119, Salem L. G288

CW Operators: Eliminate hum. hiss, noise: improve wl»rtn}ut
with Crud-O-fect passive nudie tilter. $24.95 Sharp seieotivig
fur Colling 75A-4 and T5853-8 with 300- H? vrvstal filter. 45,9

WANTED: Multi-Bimar »mir—pwr g_ Advise
grgefcggg:tmn David Heierson, Rt 1, Box 56 A, ":rappnosl-

MERE, Box L45, Wetherstield CT 16109,

DXERS — new Logarithmic speech processor, Nommal tt d
increase in average power. Jess than fd distorton @ | khiz, L)
falter, Hi-% rneter — 348,98, Also, low nose dual-pate MOSFE

i-()R SALE: Complete Heathkit statlon, SB-30t3 povr, SB-40H
amty, SE-6U0 speaker, Ameco preamp., HM-102 pwr meter,
Shure mijke, Vibropled keyer, teap vertical and 45 i, 3 sect,
tnwer with rotor. All in excellent condition, Tutal station —
? Jary G(anv:[lr-. 7111 Windsor Mill Rd., Baltimore MDD
’1207 944-20344,

SELL: 200 W homebrew 36" rack and panel, 14 kbiz cw
smitter; BC4BAA 7 to 9,1 kdz VFO, 6L doubler, 828 tfinal:
self-contained with three poOWwer sup fics: TVI proofed, ruggud
constrietion — 80, FOH 3228 Hackensack Street, Wand-ndge
NJ UTOTE, (201> Y3b-3644,

WANTED: instructograph in good "n‘ndlﬂﬂn w
WHNISCN, P.O. Box 531, Brattlebore VT (5301,

ith tapes, Len,

WANTETE Nrw or good used Millen no. 9u#72; anrennu bridge.
Ré ihﬁl‘llﬂ' K3GCL, RP 2, Kunkletown PA 18058, (215)
[

¥AESU FTDX-H80 L0 thru 80 tomnseeiver, Drake TH-22 2-meter
tulhy with all xials for & channels and Dycom 20-watt am plifier,
Rotserte 1-3{4 io 7.112 POS stereo ';’e reeorder,  Cash?
Argonaut? Test equipment? WHCIX, BX 7475, Longview 7h601,

MINT SB-303 apd “-B-4ﬂ1 == $495 ppd. Pete O'Dell, 404 Spring
Sireet, Saline M1 4817

L.ILENSE. plates wanted for colleetion. Hamn tags needed tn build
set, Need all statex especinlly Del., Alaska, Hawaii. All postage
reimbursed. Mail I&Rates tu Frank Sutera, 1742 Schulte 1{:1
Maryland Heights MO 4043,

SALE: Heath HE-10B, budt and abpgned by Heath with
HEA-IQ-1 xtal r:ahbratm —-i’?() Heath HG-10B VFO, used nn]y
Lit hoyre =— §45, =24 speakey — Y7 HM-102, needs alignin;

$26. You ship. Jtrel Harrison, Star Route, Judsonia AR 720 1

SWAN 260 transceiver, excellent condition, %250, we he,,r_
redsonable offer. Dennis [hudge, WAYZKN, Houte 3, Box 216,
{3oshen LN 46525,

viver preamplifier. Nominal 20 AR gain. 11=30 ML, %444
Jn entnhets, Dyhacoiin, 1183 wall Road, W zhater N‘E 145840,
STUDYING for FUC ham exams? Try Poas (.,hprk. Ciriging
expertly  devised, multiple chnire  quoestions and diagram
aovermg all areas tested over in FLU wxams [BM sheets o
self-testing; Keserd answers with explanations, kach claesificatio
caomplete “jor 1ts own elass ondy. HALlse wr postal  rate
nee¢ vssitates chunge in pnce Noviee Post-Cherk, new to the Jin

- %3.3b; pew General Clags, covering new esdms 2nd ine{udin
Hew section on Rules and Brmx]utxons — $5.10: Advanced 'Tas
-= 84,80 Batra LJlass — $4.90, kirst class maiing included, A
mail 250 extra(g\er gty ax before, Send check 07 MoReY (rier
Posi-Cherk, P.O, Box 3564, lirbandale, es Mownes (A bugge.

WANTED rne SB-60M1, in good couniition. George Peclt, L0
North Blvd. Catdwetl E\b ﬁ'uuu

ST 1949 Lo 1872 -+ yx ane lof — sh', lus shipping. W1BEE
.?6 Bayview Ave., Hast (;r;:nwlrh R1 UJP‘G{J :

HATJACHAFTERS FREM-300 Ri-£0 mtr solid-statr teanseeive
with buldtan acide supply, (icludes mobale bracket, cable an
P“l“I‘ mirrnphone, A ramplete station — mint enndition — %3

atyy Sommers, WREAGY D, 144-42 63tk Drive, Flushing N
H"!h'? Ta), (21‘1} Hd4-01571,

CHRISTIAN Ham Fellnwship now orgaiired for Christian ham
who wish fellowship with other Christian hams. Regusst fre
information on how tn witnesg te nther hams, Chnstian Har
Callboolt $1 donation. For free detmls write — khr:stlan Har
Fellowship, b857 Lakeshare Dr,, Holland M 4942

BLiY-Sell-Trade, Write far mnonthly mmler, (iive name addres
vall  letters, Complete stock wof major brands, new  an
reeanditioned equpment, Call us for best deals, e huy Collin;
Drake, Swan, cte. o fm, Assaciated Radio, RD12 (*onsae
Overland Park KS G624 (Hi3) AR1-BHUL.

DRAKE 2:-NT, very good vondx — §1U0G. ‘:urplu: transfnrmnn
vhokes and capacitors, write for hist, Simon [abor, WASSA X
204 N, 35th St Philndelphia PA 19104, (2E6) EVE-G1R]

TWO meter Varitronies gix freq, FOEM-25 transcewer with LK-3
5:1 mike, mobile cord, 84/84 and 14/84 full manuaf —

S911, Also ‘mnar FR-1035 repeiver — $4h, All mint, M Krautholf,

N&B Wl BXOO Clevelang, Mennmum‘e Falls W1 53051

H A H SB-310. p-mn, sb filters — $215, or offer, 2215 Main,

Cedar Falls 14 50613,

OXERS: 46 foet heights stuminum  self-supporting tower,
Perfect condition with new it base, thrust bearng, 2-inch mast
und rotor plate, Hamel tntor and Hy-Gain 204-BA 20.metor
bram. This $1300 installation for -- $E5U. Drake 2.1 and AL
li Multiplier speaker with crystal ealibrator. Exceflent — & [ 55,

H. Darwartnr, WBKIT, R. 1, Box 2224, Mctomb OH 45351{
Phum‘ (419] 29 3HTHE,

&F,LL Modcl TRC facsimile transeeiver and frequenry shilt
converter, Model 14 RTTY strip printar, GRC series six and ten
meter ﬁur [us transceivers seven fnot % 194nch tack cabinet
with p two meter ARC-3, ussortment ARC-bla, Offer Bd,
VRE-WGL. 1663 N. Laurel Ave., Upland CA 91784,

WANTED: Round 4" meter 500 V de; 'I'nplett 2" syuare model
221, 160 mA, 200 mA., WI1IRH,

HAI LICRAFTERS SE2000 transceiver with ac sué)}}‘)ly, thint —
£700, KV4DB, W. Gibbs, 20 LaGrande Princess, ristiansted,
5t. Croax 00820,

WANTED: Lafayeite HAYHO transceiver, WAXTTY. J. Cosby,
406 Lixie Drive, Towson MD 21204,

SELL: T8A4 receiver with three filters, speuker $325 and

magual eenal 407% Norman Swayne, 815 West 15th St., Trrone

FA, 1h686. W3AOL,

bblah Drake Novice 2L, BN, 2-08, crystals 2nd manuuls —
0. Hxeelient condition, Marin Grotel I, 14 Yates Lane,

Jﬂ'it'hu NY 11753, (B16y 822-1092.

NEED: Manual and schematie_for Erie 400 counter, Alse 4802
tubes. WAPIVN, 3875 Newinnd, Wheatridge C0) Xti133,

HALLICRAFTERS transmitter HT-348 in mint condition —

$ 251 recewer model SX-101-MES in pood cobdition with
sgeaker ~ 8128, Or goth for $320. You pirk up. R. Monkewich,
HWMM., 2621 W. 6lst 8t Chiweagn iL 60629,

FACSIMILE: Alden mnd, 319EA, twn-speed Deluxe mod wnth
manual, paper, aild eonverier. Samp utut used by cutl
Bureau. Excetient condition — $38b, WIHJIC, 1 (6171 9&1-5588
PO, Box 265, Oxford MA 01540,

VIDEQTAPE Recorder 112 F!‘alﬁ ux(PlInnt ropdition = 325,
1 ship, Phil Clevetand, WASWIYV, Pitzer College ‘elevision,
(‘larnmont CA 21711,

&,UMI’LETE‘ Culling st ton,l KWM2A wath NB abd speerh
Wocessor, 31205, M s DL6HRE, 30L1, 35102, CGPI, 39985 new
ubused round emblem.'516EF used — 4K, list - 824 as package
only, Also '75_.‘\4 &NJO"»Z thres filters, speaker, very good ~-
g300, WaKEY, W, A hhlrcr, BE50 Carimichael Drwve, Da Mesa
CA9R041. (T 4hh-35‘1

CUBEX 4-clement tri-band uad an 30-ft hootn. Model METIT
PFDX New rost szsn asking $135. Three sectinn bh-ft,

roadcast tower — 5400, U-ship. WAZMRZ, (T18) §52-7304, or
(le] GH2-T 3RO,

WANTEL: ssb gear peceiver and Irammltter rrasynabl
WNSEWX, 41 Baslev Cwele, Huntsvill: T 77340

QRP? Hamw interested n tow powerrd nperation are invited ¢
inin WRP Amateur Hadio Club, bnternational. A wards, sontest:
Bree t.i[, Bureau and Newstefter with WRE artirlers, news, an
mare, Lafebime memhership - $. See ux af Lavton Hamventio
3{14‘&;'““ HTZVA. 11714 Masonic Road 5W, Tacoma, ¥,

HEATHETT HR-10B revr, | vear old. Excellent %55 b
'Ivmzm Box 126, Orocovis Purrf,o Rico Wyt 20,

du.bi wwners, upfgrade by replacing 4(,)(1000 with 4(“)(1500]
expet replicement with 400 watts e dissipation. Une opi
.l htlv uwu — §90, guaranired, Motoraln HEP 170 diades, 100
2,5 amps, oty — % Lb per hundred postpaid, $13.50 per M
Usprl CR-T — 51,22 Kenwond twins, both for S625 new
kom lete H line, ubl a8l Bl6F2, looks and works llke ¢y
Dirake ®4A X, ME-L and ar only £780. Na
’i‘b 2(°s and Trdon ('s ALTIVIRE 500N, P]acv mdcrs now lor sari
delivery, Dovglas Elecironies, 1118 8. Staples, Corpus Christy 1)
18404/ (412) 88.1-5:“1«1 Hob Douuhu hﬁhh
FOR SALE: Hr-ath HX-1 receiver w.ispc.kk(r F1N0: Heat'
HG-10B V(Y $3b: tirath HDe10 keyer == a-zll WA;MQ
wWalter Briggs, zs NI Terrace, Surcasunna NJ 0TR76

COLLING 7H-83 — $345, and 342-83 — £59%, Roth SBTB WJV\'
Hammerschmdt, 181 Hamblewood Rd., Moorestown NJ) G805
(RN 235-1KAG

=

SONEY BB yrel iype tape recorder, ropy al maintensne
serviee datz needed urgently, Wnte Heveal, Lowrence Road
Daver NJ QTRIH,

BUII:.I)iNG e linear amplifier? Yacuum variables type 1701947
and others, dinl drives, Rt cach or cier. WABWCOPR, sy
Perrymar, PV 15th v rnon TXE 76484,

SELL; Swan 360 (late) w!l I? XC psfspar = $338: 2UrT M
350 MH( serlid-state NOwp, pew S200 ra. K21GKE, PO, Ro
?‘!7 Metiichen NJ 025840 (201) GTR-TTRE

]{I:A]]I}(l't‘ }[WGJ& v-llh av supply & ralihbrutnr, extrn r'lr-'an -
#1256, new HOLL i F2" aluminum fosmtlex coxx with vinal jacie
and "N connectnrs — 200 feet S0, Tilton starkad, B-mete
Yagis with phasing harnrss — %50, 13, seallion, U7 Main st
Manehester[ T UGGYH0,

'f‘RANbFDRMER‘i r('womzd Jess Pnce WACES, $07 Rnch:
Orlando FL 32806

HAM Wanting job, (isabled Vieteran Vet, Mastcrs Degre
experience in edncation, mgmecrmﬁg (flﬁt phom- radar), Medi
WABAAQ, Bny 335, l.aurange 'K

CIINSELOR — Over 19-General Class Uperator. Summer Hos
Cagpp 10 Malne (July & August). Excellent selary & henpfit
r‘:lﬁl,n;vlarx;l!c; tut own 1R, Write Lirector, PO, Box 178, Carle Plac

HAM COUNSELOX wanted, NH havs' summey camp, Dire
b rledrrlan 4% Impetrial, \Vcﬁtpot’t (a“l GHREG, (2031 4d8Anis4,

COUNSELOR! Operator with genrrat ficense to teach haw rad:
at Pennw]vama et cam F Have iumpietely =guipped ha
sidtul)n (".;’rll:n Frail’s Fnd Camp, 9168 Adame Streat, Broakly




Our VHF bands offer many exciting
opportunities for the experimenter and
commuunicator. The VHF Manual has
all you need to know about transmitters,
recelvers and antennas for the world

above 50 MHz.

Here are 352 pages packed with infor-

Third Fdition mation on all aspects of YHF communi-

. cation. An ideal manual for the experi-

2.50 Pospaic enced VHF’er or someone who is just
UrShle e K00 Psehers getting his feet wet.

THe AMERICAN RADIo Reray Leacue, Inc.
NEWINGTON, CONNECTICUT 06111

WORLD
MAP

1973 EDITION

A big 30 x 40 inches;
printed in eight colors.
Continental boundaries
plainly marked. Fach
country prefix shown on
the country and in a
marginal index for easy
reference,

The ARRL World Map
$2_00 is your best buy in oper-
postpaid anywhere in the Warld ating convenience,
®
The American Radio Relay League
NEWINGTON, CONNECTICUT 06111




LOW COST
DIGITAL KITS

NEW BIPOLAR MULTIMETER:
AUTOMATIC POLARITY INDICATION

L T N
‘«.;‘x___
Model ES 210K

Displays Ohms, Volts or Amps in &
ranges « Valtage from 100 Microvolis
to 500 V = Resistance fram 100 Millj-
ohms fo 1 Megohm » Current from 100
Nano Amps to 1 Amp ... .. ..$77.00
Case ex: $12.50 {Optional probe) $5.00

40 MHz DIGITAL FREQUENCY COUNTER:
o Will net be damaged by high power transmission levels.
® Simple. I coble connecticn 1o transmitter's cutput.

ES 220K — Line 1requency time hase,

1 KHz resolution, .. .5 digit: $69.50. Case extra: $10.00
ES 221K — Crystal time base

100 Hz resolution. .6 digit: $109.50. Gase extra: $10.00

DIGITAL CLOCK:

ES 112K/ 124K » |2 hour or 24 hour clock: $46.95,
Gase extra: Walnut $12.00 - Metal $7.50.

CRYSTAL TIME BASE:

ES 201K -. Opt. addition fo ES 1iZK. 124K o SDUK
Maunts on heard, Accurate to (02%., ..525

L.D. REMINDER:

ES 700K - Reminds operator that 9 minutes and 45
secunds have passed. Mounts on S 112 or 124 board.
Sitent LED tlash: $10.95. Ontionzl audio zlarm 54 extra,
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For the best RTTY, you need
all the help you can get |

Its all right here.

The HAL ST-86 terminal unit has
been hailed by experienced RTTY
arnateurs. Its immunity to inter-
ference and noise is the talk of
the HTTY world as the best in the
business. In fact, we built it o
highest standards ~ but kept the
price in a range that vou can
ufford.

The features of this unit tel} the
story of why it's so popular: Auto-
start operation, separaie input
filters for each shift, an antispace
feature, and switch selection of
850 and 170 Hz shifts are stand-
ard. An extra discriminator fora
425 Hz shift is available as an
option. A space-saving special
power transformer is part of the
package; i includes windings for
low voltage and loop supplies,
and a 115/230 VAC primary.
Dual-in-line 1C's are mounted in
sockets for ease of testing and
replacement, Seven G10 epoxy
glass boards with reliable wiping
contacts hold all circuitry. Tuning
is read from a 1 ma. panet meter
which, at the flick of a swifch,
serves as a loop current readout.
Other visual indicators display AC
nowet on, Mark, and Space con-
ditions. Two other lamps indicate
whather the 8T-6 is in the receive
or standby mode. For maximum
safety, a inree-wire grounding

cord and grounding cutlet for the
printer are included. The power
supply card contains easy-io-
replace clip-in fuses, The ST-6 is
available factory assembled and
attgned. or in kit form, The RPC
boards and cahinet only are also
available,

A pepular option designed to
plug right in to the ST-6 is HAL's
AK-1 AFSK oscillator, Avaitable
assembled or in kit form, the AK-1
is an AFSK ¢scillator that demon-
strates stability and reliability.

It provides switch selection of
170 Hz and 850 Hz shift using
standard AFSK tones. The AK-1
may also be mounted in its own
cabinet for use as an independent
unit. Frequencies are set by 15«
turn trimmers for ease of accurate
tone adjustment. The AK-1 oper-
ates on 12 VDT, or directly from
the ST-8 power supply.

If you're ready for the very best
RTTY at an atiractive price, look
into the HALL ST-6 TU, the 425 Hz
digeriminator, and the AK-1 AFSK
ascillator, They'll give you alf the
help you need, Order yours foday!
Prices:

Assembled:

$310 - §T-8 Terminal Unit
$350 — 5T7-6/425 Hz Disc.
$350 — 5T-6/AK-1

$390 — ST-6/425 Hz Disc/AK-1

Kit Form:
$147.50 — ST-6 Terminal Unit
$ 35.00 — ST-8 Table or Rack
Cahinet

$ 29.00 — 425 Hz Discriminaior
$ 29.00 — AK-1 AFSK Unit

All prices postpaid, USA. For
air shipment add $4 for the ST-8
kit or cabinet, $1 each for the
425 Hz kit or the AK-1 kit, $10 for
the assembled ST-§ with any
opﬂons

.E HAL Communications Goip,
' Box 365, Urbana, [l 61801
f 1Ll Tciconone: (21/) 355-7373

1 Enclosed is § for the
tollawing items: ri8T- ] Assembied,
L.l With all aptions; L1 $1-8/425 Hz
Disc; LI ST-6/AK-1; 1 ST-8 kit;
.1 87-6 Cabinet; L] 425 Hz Disc lat;
LI AK-1 Kit,

1 Charge to my Master Charge
#
Bankdmericard # .

| |
| I
1 |
[ |
i |
| |
| !
| i
| |
| 1
; Master Gharge/ Interbank # and %
i I
| I
| |
| |
l 1
| ]
| |
I |

Exp. date

(3 Please sand me the HAL catalog,

Mame

Ry

City/SiatafZip

Lllimms residents add 5% sales fax. —\.



Instead of just saving

QSL cards

you can help us save lives in the
U.S.Coast Guard.

You could be the communications link
hetween a freighter sinking in a raging storm
and the Coast Guard’s search-and-rescue
teams.

You couid ba radioing tor supplies to
feed the victims of a raging Mississippi River
flood.

You could be sending poliution-control
experts out to coniain an oil spill off California.

in the Coast Guard, there’s nothing routine
about being a radioman. When you're doing
the job yvou want to do, you're helping others
at the same time.

Last year we answered over 60,000 calls
" for help. Picked up signals from all over the
world,

Even if you're not vel an amateur, you
could gualify for radioman schoal. If you do,
we'll pay you over $300 a moenth to start. Noi
to mention free food, housing, and medical
care, And there's an added benefit. One of our
radiomen, in his free time, worked over 165
countries and a2ll zones. In only three months.

We'll build your code speed to 18-26
WPM. And teach vou voice, teletype and
radioteletype procedures on the most medern
transceivers.

176

Soif you're between 17 and 26, send in
the coupon, Find out about all the benefits of
our guaranieed Radioman School Program.

Or call us toll free at 800-424-8883. In
Washington, P.C. call 800-426-1370.

Once you discover what a job as a Coast
(auard radioman can do for vou, we think vou
get the message.

Help others/Help yoursel
F.’lom t /I fesavep yors. ©
The Coast Guard.

F | | | | & R N -
Commandant (G-PTP-2/72) 35044
L).5. Coast Guard
Washington, D.C. 20590

] i'd like to know more about the Coast
GGuard's guaranteed Radioman School

I Program.

Name __Age

Street

City— | State— __Zip._
I Phone s
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Your 10-year operating cost
with EIMAC tubes
is the lowest in the world. &%

Yeas! Even very high power transmitters can have
low per-hour operating costs. The wital requirement is
the iong lite, high efficiency and reliability of EIMAC
transmitting tubes

Prove this by projecting 10-year replacement costs,
operating costs per watt or operating costs per hour for
your own equipment. After comparison, you'll agree that
EMAC 1ubes represent the best value for broadeast
communications use

You'll join selegt company when vou make use of
EIMAC's comprehensive line of 50 KW, 100 kW, 250 kw
and 1.5 MW super power fubes. Fagilities now using
EIMACG tubes Include:

Bangladesh Pakistan

Colombia Portugal

Irag Taiwan

Mexico Venezuela

Mozambigue Republic of Vietnam y
and VYOA installations in Bangkok, Bethany, Defano, ‘\
Cixon, Greenville, and the Philippines. A N

In addition, a majority of the new high power U.S. g
broadcast stations are EIMAC equipped. Other facilities
retrofitted to EIMAL tubes includa:

KSL. Salf Lake City  Jim Creek (USN) prdyrd

WLW. Cincinnat and Annapohs (USN) / 5

{megawatt installations) i

EIMAC power tubes will also be used at new. farge
facilities in:

[reland Jordan

Dubai The Peopie’s Republic of China

For complete information, contact EIMAC Divigsion
of Varian, 301 Industrial Way, San Carlos. California
94070. Or any ¢of the more than 30 Varian/EIMAC Elec-
tron Tube and Device Group Sales Qffices throughout
the world,

Sivisio
varian
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