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v oice of fen

superb amplifiers spanning the

spectrum from 3.5 mHz to 450 mH

The most dazzling display of value

and performance the cimci’reur
world has ever known. ‘

Here thev arel Treat yourself to the kind of amplifier you hav&

always dreamedi of owning.

2KD Clcs — ‘

i

HF amplifiers.80 through 15 meiers
{10 meters included on export medsls)

The 41KD-5...1200 watt desk model $695
New!
The 2KD CLASSIC. 2000 walt desk model.
We challenge you o find @ better desk
model for even a thousand dollars maors,
$980
The 2K CLASSIC The latest and best
version of the conscle that made the
name “2-K” famous around the waorld.
31295
Ao :
~ The 2K CLASSIC “X" We can't think of any
wey to make this magnificent 2000 watt
amplifier better. Rugged..durable..the
gos’r amplifier you may ever need 1o buy.
1790

and JK Clossic similar

ghe 3K CLASSIC uses the suf For VHF and UHF:
877 tube. More than 13 . We 14

belleve the 3K to be the finest an ateur ]Q'%EOTE“%PT? vzvg?lfhgsemjf 11hse ¥ Hm
linear available anywhere. $ band. 5095 ‘[

The 3K CLASSIC “X" version ava ble for \}ew

axport and  military cusfomers only. The new TEMPO 2004 cfie 2000 :
15

$2895
The 4K ULIRA A general r:c:vérqge . input af 440 mHz. Few amateurs hd
ever seen an amplifier capable of

general purpose amplifier for
commercial, military, scientific and  Powered UHF. $1096

expori customers. Not for sale fo  =New!
amateurs in the USA $4500% The TEMPO 2006. The same roll

: geagn for 50-64 mHz, (For exporf o
]

All three models: 2002, 2004 and
areg also available on frequen
outside the amateur bands and are
of a unigus line of high po
commercial, indusirial and sclenti
amplifiers and fransmitters f
communications, plasma-generatic
nuclear magnstic resonance, haati
and other special applications. Let
know what your requirerments are. We
here to help both in the USA ar
throughaout the worid.

Tampo 2002, 2004
2008 simitar in appearance

I )
”g”,' ﬂﬂl/ﬂ 2050 $. Bundy Dr., Los Angeles, CA 90025  (213) 820-
931 N. Euclid, Anahelm CA 92801 i?M T72-
Butler, Missouri 64730 81

679-
TOLL FREE ORDER NUMBER: (B00) 421-6631
For alf states except California.
Calit, residents please call collect on our reguiar numbers,







mttery Pack
7.2VDC 425 mAH
1.5 hr charge

icBczsu
AC Wall

> IC-CP}L
Cigaretie Lighter

Beather:Cas
‘mblc wit

i%o:"v"l‘ouc hton
d.

144 MHz Booster
'lOW out/ 12VDC

- CBES RIS {03
B%I:J(, to PL-259)

Cord w/Tuse
{charges BP3/ powers DC

ll7VAC1n
(fi

oo Wit chuarge from BCI0, BGISL, <P, or 12
cord g:ﬂl ngtc '%t VDC Dires {pack is internilly veguakited)
rfrom BC30)  yucont 6 44 size batteried. Alatine or NiCd

(Do nor attempt to cbage Alkcline batteries }

ICOM America, Inc, 21121 16th Ave NE, Bgllevue, WA 98004 (206)454-8155/3331 Towerw:

All stored peahcdnons are approsl > andd subjesr 10 change withour nonce or obligonan  All ICOM radios ugnificarnty exceed FCC requicnons Lmisiveg 5o mous eremssess

BP3 only)

TCOM:-

e World Syste} ~

Drive, Suire 307, Dallas, TX 75234 (214)620-271
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It's always nice to have a
magnificent view, but Field
Day means a great deal
more, The group that
operated from Angel Island in
San Francisco Bay won't
hesitate to tell you all about
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You've got to
get a Santec
to get it right!

Compare Santec to anything you like, and you'll see - you've got to get:
a Santec to get: Ml memory channels which store standard repeater
offsets for instant recall Il less than 10 ma drain in receive to conserve
power while you're monitoring ll extremely wide power options of 0.1
W 1.0 W or even 3.5 W for varying conditions ll an accurate 24 hour
ciock for instani reference I and a full two vear extended service plan
which no one else will match.

When you get a Santec, you also get: Il the widest frequency range of
any handheld W odd offsets other than + 600 kHz Ml variable step sizes
in bandscan Ml a 500 ma battery with charger Bl a full six digit back-
lighted LCD display for full frequency readout plus the memory channel
number 3 the easiest keyboard entry of any handhe!d Hl eight modes
of scan, search, manual controt and open scan M the ability to change

Frequency Coverage

142-148.995 Tx
[ (149995 cptional)

143.5-148,495 TxRx

7 batteries without Josing memory data Wl easily programmable bandscan
P Hl a frequency lock switch on the keyboard M an automatic low
; battery indicator ll and much more.
L SANTEC | YAESU KENWOOD
i FEATURE | ST-144 Fi-208. TR-2500
e Size (mm) | 68 x 170 x 47 &1 x 168 x 49 86 x 168 x 40
= Weight with Batt, [ 400 gm 720-9m 540 am
E Readout LCO ifull & digits) LG (4 digits) LCD (4 cligits)
f- . Memary Channels [ 10 10 : 10
W Memory of Offsets || YES MO NO
Memory Backup YES, Capacitance Yes, Lithium Batt, Yes, tithium Batt,
Search Made | YES NG NO
Step Size [ 5-100 kHz 5 or 10 kHz only 5-30 kHz
Battery | Cick Change Pack | Quuick Change Pack | Slide-on Pack
| 500 ma-hr, 9.4V 450 ma-hr, 108 ¥ 400 ma-hy, 8.4 ¥

143.‘4-143;‘?95 TR

142-149.995 Rx ‘
2.5 W High

- Power (max) 3.5 W High 2.5 W Highr
1.0 W Med,
Q.4 W Low Q2Wlow
Prictity YES {in MemScar) | Yes {Priority Ch.) NO
- Clogk YES NO . NG
Computer Current '
Saver YES {-- 10 ma) NO (20 mad NG (27 ma)
Dispilay 6 Digits + Mem. # 4 Digits « Mem. # 4 Digits

New! Affordable Price! See your Authorized Sante .

Cormpetitors’ specifications were obtainec .
fram published specifications sheets, and they

are subject to change without notificatitn t
Santec or Encomrm, e,

il

details.

L A AT O ok "
o b et

AEE DP% FREG OLK -

ROIGK

Shown with optional
SM-3 speaker
microphone.

Accessories for SANTEC Handheld Radios
clackwise from wpper left
Leather Case {ST-LC)
Base Charger & Power Supply (5T-58C)
Remote Speaker (MS-50S)
Mobile Charger (5T-MC)
Speaker Microphone (5M-3)

The $T-144 1P 15 approved under FCE Part 15

B SANTEC |

+ 1982, Encomm, nc.
2000 Avenue G, Suite 800, Plano, Texas 75074
Prone (214) 423-0024 « TLX 794783 ENCOMM DAL

Repairs, Parts 3 Service Avalable

Exprort orders invited.
All stated speciications are subyject 10 chande without natice or abligation

Encomm, Inc, Please serd me more information about:
7000 Avenue G [ThesT-144/up

Sunte KOO [J Authorized SANTEC Dealers
Plano TX 75074

ADDRESS

STATE
YOU MAY SEND A DUPLICATE OF THIS FORM

Iy




Our nambers taltk

n many |mpor-
vitias irxc[udfpgthe 1979, 80,81
F contests, 1881 Central States antenna .
Trigasuring contest, 1961, 82 EME contéests and many
re, Now thers arg 1h;’ee néw numbers: the 4248,
o 24 eiemems tor 4332 MHz the ﬁUB 12 alements al -
" 432 MHz; and the 416TH, 16 &léme taat 435 MHz
.+ for satellite communications o
. The new Boomgr models feature msuiatad elements,
. stainless steel hardware, N type connector T match
. Teed and trigcn reﬂecto 1

SPECIFICATIONS AND FEATURES

4248:

424-435 MHz, 7.8), gain *maximized, F/B ratio
*excellent, bearmnwidih 199, length 17.4211. 52 m,
410B:

424-435 MHz, 2.2A, gain *maximized. F/B ratio
*axcellant, beamwidth 33%, langth 6 {t. 1.83 m.
416TB:

428-438 MHz, Circular Polarization 2.2 gain
*maximized, FiB *excellent, beamwidth 34°,
length 6.7 ft. 203 m.

MORE BOOMER NUMBERS

3219  144-MEMHz 19 elements
2148 144-146 MH2z 14 elements
214FB  1455-148 MHz 14 elements
228FB  145.5-148 MHz 28 elements
2208 20.-223MHz 22 elements
617-6B  60-51 MHz 6 elaments

Qur list of model numbers also includes a full line of
Hoomer power dividers and stacking kits. Sea your
dealer for all of the numbars, then talk to your friends
throughout the world with Boomer antennas.

A LEADER FOR OVER 30 YEARS

CORPORATION
*Gain and Fn't'ld ratinicannot be Eubllsh?d QST EL;IE@MEIEINREIGAC! gOOMXP%BO TELEX: %SS%SHOS |G
are | sher: scificati , PO,
hoets 4 offer pubticapona. TN Manchester, NH O3108 USA




“Cents-ational.”

IF shlft digital display, narrow-mde filter switch

The T8-5308 S§8B/CW transceiver is
designed with Kenwood’s latest, most
advanced circuit technology, providing
wide dynamic range, high sensitivity,
very sharp selectivity with selectable

filters and IF shift, buili-in digital display,

speech processor, and other features for
optimum, yet economical, operation on
160 through 10 meters.

TH-b3I0S FEMURES:

+ 160-10 meter coverage, including three
new bands
Transmits and receives (LSB, USB. and
CW) on all Amateur frequencies between
1.8 and 29,7 MHg, including the new 10,
18, and 24 MHz bands. Receives WWV
on 10 MHz.

s Built-in digital display
Large, six-digit, fluorescent-tube display
shows actual receive and transmit fre-
quencies on all modes. Backed up by
analog subdial.

+ JF* shift
Moves IF passband around received
signal and away from interfering signals
and sideband splaiter.

= Narrow/wide filter combinations a
Any onhe or two of three optional filters
... YK-88SN (1.8 kHz) 888, YK-88C
(500 Hz) CW, YK-8BCN (270 Hzl CW . ..
may be installed for selecting (with “N-W*
switch) wide and narrow bandwidths on
CW and/or S5B8.

¢ Wide receiver dynamic range
Cireater tmmunity fo strong-signal over-
load, withh MOSFE'T” RE amplifier operating
at low level for improved IMD character-
istics, junction FET's in balanced mixer
with low noise figure, and dual resonator
for each band.

Built-in speech processor

Combines an audio compression amplifier
with change of ALC time constant for
extra audio punch and increased average
55B output power, with suppressed
sideband splatter,

Two 6146B's in final
Runs 220 W PEP/180 W DC input on
all bands.

Advanced single-conversion PLL system
Improved overall stability and improved
transmit and recelve spurious
characteristies.

[

@
@

o

Matchj.ng accessorles for ﬁxed stat.ion opcration:
« AT-230 antenna tuner/
SWR and power meter

* MC-50 desk microphone

¢ 5P-230 external speaker
with selectable audio filters

» VF(Q-240 remote VFQ

Other accessories not shown:

» VFO-230 remote digital
VFQ with 20-Hz steps, five
memeories, digital display

» TL-8224 linear amplifier

* 5M-220 Station Monitor

s KB-1 deluxe VFO knob

* PC-] phone patch

* YK-B8C

» HC-10 digitat world clock

00 Hz) and
YK-88CN 1270 Hz) CW
filters and YK-88SN (1.8
kHz] SSB narrow filter

s MC-305 and MC-355
noise-canceling hand

» H5-5 and HS-4 headphones microphones

Adjustable noise-blanker level
Pulse-type (such as ignition) noise is
climinated by built-in noise hlanker, with
front-panel threshold level control.

RF atienuator

The 2048 RF aftenuator may be switchec
in for rejecting IMD from extremely
strong signals,

» Optional VFOs for flexibility

VF0-2440 allows split-frequency aperation
and other apphcanons VFO-230 digital
VFO operates in 20-Hz steps and Includes
five memories and a digital display.

RIT/XIT

Front-panel RIT [receiver incremental
tuning) shifts only the recelver frequency,
for tuning in stations slightly off fre-
quency. XIT (transmitter incremental
tuning) shifts only the fransmitter fre-
quency, for calling a DX station listening
off frequency.

More Information on the T8-530S5 s
awvailable from all authorized dealers of
Trio-Kenwood Communications

1111 West Walnut Street, Compton,
Californta 90220,

=

s e Gemmed

.« pacesetter in amatewr radio



Now most Amateurs can afford a high-
performance SSB/CW transceiver with
every conceivable operating feature built
in for 160 through 10 meters (including
fhe three new bands). The T5-8308
combines a high dynamie range with
variable bandwidth tuning (VBT), IF shift,
and an IF notch filter, as well as very
sharp filters in the 455-kHz second IF.
its optional VF0-230 remote digital VFO
provides five memories,

T THES:

Aos

e 180-10 meters, inclading three new
bands

Covers all Amdteur bands trom L 1o
20.7 MHz (LSB, USH, and CW), Including
the new (0. 18, and 24-MHz bands,
Receives WWV on 10 MHz.

Wide receiver dynamic range

Jumnetion FETs (with optimum IMD char-
aviensiics and low noise figure) in the
halanced rmixer, 4 MOSFET RF amplifier
operating at low level for improved
dynamic range (high amplification level
not needed because of low notse in
wixer), duzl resonator tor each band, and
advanced overall recelver design result
in ¢xcellent dynamic range.

@

~ Variable bandwidth tuning [VBT)

Continuously varies the IF liler passband
width to reduce interference. VBT and IF
shift can be controlled independently tor
optimmum inferference vejection in any
condition.

+ [F notch filter

a

@

@

A

Tunable high-Q active vircuil in 455-kHz
second IF, for sharp, deep noich
charduteristios.

IF shift

Shifts [F passhand 1oward higher o lower
frequencies laway tfrom infertering
signals) while tuned receiver frequency
reipaing unchanged,

61468 final with RF NFB

Two 6146B8's in the final amplifier provide
20 W HER (558)/180 W DC ICW) input
il all hands, RE negative leedback pro-
vides optimum IMD characteristics for
high-guality traasrission,

Built-in digital display

Sin-digit large fluorescent tube displav,
backed up by an analog dial, Reads
actual receive and transmit frequency
1) all modes wnd all bands, Display Hold
{DH) switeh.

Adjustable noise-blanker level

Built-in aoise blanker eliminutes

prrlse type sueh as ignition)

nuise. Front-panel threshold

level control,

Matching accessories for fixed-station operation:

*« S5P-230 external speaker
with selectable audio filters

* VFO-230 external digital
VFO with 20-Hz steps,

*» AT-230 antenna tunery

SWR and power meter
* MC-50 desk microphone
Other accessories not shown:
» TL-9224 linear amplifier
* 5M-220 Station Monitor
» PC-F phone pateh

e HC-10 digital world clock

* Y (-850 (BO0-Hz) anc
YG-A8HON 1250-Hz) W

\ filters for 465-k1z I

five memories. digital display  « YK-88C (500-Hz) and
YH-8BCN (270-Hzl CW
filters for 8.8%-MHz iF

¢ H5-5 and H5-3
headphones

« MC-305 and MC-355
noise-cancelling hand
microphones

+ Various IF filter options

I

=

Either a H00-11z [YIC-HBC) or 270-Hz
YH-8BCNY CW filler may v installed in
the 8.83-MHz first iF, and a very sharp
BO0-Hz IYG-A550) or 250-Hz (Y(-13BCN)
CW filter is pvatahle for the A55-kHz
secard iF

More flexibility with optional digital VFO
VECG-230 operistes in 2001z steps and
inciudes tive memories, Also allows split-
frecjueniey operation. Buili-in digital
displav. Covers about 100 kHz above and
helow vach 500-kHz band,

Built-in RF speech processor

For added audio punch and mereased
talk power in DX pileups.

RIT/XIT

Heceiver incremental tuning (RIT) shifts
nnty the peeeiver frequency, (o fune in
stations slightly uff frequency. Trans-
mitter incremental tuning (XiT) shifts only
the {ransmitter frequetiey.,

SSB monitor circuit

Monitors IF stape while transmitiing, fo
determine audio quabty and effect ot
speech processor.

Muore intormation on the TS-830S is
available from all authorized dealers
uf Trino Kenwaood Connunications
LI West Walaut Street, Compton,
Calitornia 90220,




Directors

Canada

THOMAS B, J, ATKINS, VEICDM,
55 Havaenbrook Blvd., Willowdale, ON M2J 1A7
(416-494.8721)

Vice Director: Harry Maclean, VE3GRO,
163 Meridene Cr. West, London, ON N5X 1G3
Atlantic Division

HUGH A TURNBULL, W3ARBC, 8903 Rhode Island Ave.,
College Park, MD 20740 (301-927-1797)

Vica Director: George W. Hipplsley, K2KIR,
¥932 Irish Ad., Colden, NY 14033 (716-941-5287}
Cantral Division

EDMOND A, METZGER, WBFRN, 1520 South
Eourth St., Springfield, 1L 62703 (217-523.5661)

Vice Dirgctor; Kenneth A, Ebnetar, KBEN
822 Wauona Trail, Portage, WI 53901 {608 -742-3560)
Dakota Division

TOD OLSON, K0
202 Heather La.. Long Lake, MN 55256 (612-473-8478)

Vice Director: Howard Mark, WOZC, 11702 River
Hills Dr., Burnsville, MN 55337 (812-890-6302)
Dalta Division

GLYDE O. HURLBERT, W5CH, P.O. Box 541,
Biloxi, M& 39533’(601-363 5709]

Vice Director: Edward W, Dunn, W4NZW, Rte. 1,
Box 37, Andersonwille, TN 37705
Great Lakes Division

LEONARD M., NATHANSON, WERC, 20833 Southtield
Rdl., Suite 240, Southfield, Ml 48075 (313-568-3191)

Vice Director: George 5. Wilson, il], W40YI,
1649 Griffith Ave., Uwansbeoro, KY 42301
Hudson Divislon

STAN ZAK, K25JO, 13 Jennifer La., Aye Brook,
NY 10573 (814.939-6681)

Vice Director: Linda S. Ferdinand, N2YL. Sunset Trail,
Clinton Cornars, NY 12514 (914, 26653 98)
Midwast Divislon

PAUL. GRALUER,” WQFIR Box 190, Wilson, K8
67430 {913-858-2155

Vies Director; Claire Richard Dyas, WQJICP

1826 Titden St., Holdrege, NE 68243 (308-995-5454)
New England Divislon

JOHN G, SULLIVAN, WiHHHA, Whitney Bd.,
Columbia, CT 08237 (203.228.9111}

Vice Director: Richard P. Beebe, K1PAD,

& Tracy Circle, Billerica, MA 01821

Northwestamn Division

MARY E. LEWIS, W7QGP, 10352 Sandpoint Way, N.E.,
Seattle, WA 98125 (206-523.9117)

Vice Diractor: Mel C. Ellis, KFTAQZ, S, 4302

Altamont, Spokans, WA 83203 (509-448-0535)

Pacific Division

WILLIAM J. STEVENS * WEBZM, 2074 Foxworthy Ave., _
HSan Jose, CA 95124 (408-371-3619)

Vice Director: Jettie B, MIi, WBRFF,

22410 Janice Ave., Cuper‘lino CA 85014 (408-255-6T14}
Roanoke Division

GAY E. MILIUS, JR., W4UG,
1418 Rutlang Dr., ¥irginia Beach, VA 23454
{804-481-5095}

Vice Diractor; John C, Kanode, N4AMM,

HFD 1, Box 73-A, Boyce, VA 24620 (705-837-1340)
Rocky Mountain Division

LYS J. CAREY, KgPGM, 13495 West Center Dr.,
Lakewood, CO 80228 (.’103 BBE-5420)

Vice Director: Marshall Quiat, AGEX, 1624 Market St.,
Sulte 200, Denver, GO 80202 f303~333-0819)
Southeastarn Division

FRANK M. BUTLER JR., W4RH,

323 Elllatt Rd. §.E.. Fort Walion Beach, FL 32648
[904-244-5425)

Vice Direcior: Mrs, Evelyn Gaurens, WAWYR,
2780 N.W. ard 5t., Miami, FL 33125 (305-642-4139)
Southwestern Division

JAY A& HOLLADAY,* WEEL, 5128 Jessen Dr,,
La Canada, CA 91011 {213.780-1725)

Vice Director; Peter F. Matthews, WEBBL1A, 3403
S. Walker Ave., Ban Padro, CA 90731 (213-b47-5816)
West Guift Division

RAYMOND B, WANGLER, WSEDZ, 642 Beryl Dr,,

San Antonto, TX 78213 (512-7334632 home,
5126845111 business)

Vice Director: Thomas W. Comslock, N5T

1700 Dominik, College Station, TX 77840 (?1 3-693-1181)

*Executive Committee Member

8 A5T=

Section Communications Managers of the ARRL
Reports Invitad: The ARAL Board ot Direclors (see list at left) determines the pollc:es of ARRL. The 15

divisions of the League are turther acranged into 73 administrative “‘sactions,”

each headed by an elected

Section Communications Manager. Your SCM welcomas reports of slub and individual activity. ARRL Field
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THE AMERICAN
RADIO RELAY
LEAGUE, INC.

The Amarican Radio Relay League, Inc., is 8 noncom-
mercial assaciation of radin amataurs, bonded for the
promotion of interest in Amateur Radio communica-

tion and experimentation, for the relaving of massages

by radio, for the advancement of the radio art and of
the public weifare, for the representation of the radio
amateur In legislative matters, and for the
maintenance of fraternalism and a high standard of
conduct.

It I3 an incorporated association without capital
stock, chartered under the laws of Connecticut. Iis
aftairs are governed by a Board of Directors, elected
every two years by the general membership. The of-
ficers are elected or appointed by the Directors. The
League is noncommercial and no one commercially
engaged in the manutaciure, sale or rental of radio
apparatus is eligible to membership on Its board.

“f, by and for the amateur,” 1{ nurmbers within its
ranks the vast majority of active amatewrs in the na-
tion and has a proud history of achievement as the
standard-bearer in amataur atairs.

Inquities regarding membership are salicited. A
bona flde interast in Amateur Radio is the only essen-
tial qualification; ownership of a transmitting station
and knowledge of the code are not prerequisite,
although full voting membership is granted anly to
licensed amateurs.

All general correspundence should be addressed to
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Conpecticut 68111., USA. Telephona: 203-665-1541,
Telex: 643958 AMRAD NEW)|,
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“It Seems to Us...”

No Time for No-Code

The mare we talk to people around the coun-
try, the clearer it becomes that a no-code
amateur license is an idea whose time has not
corme.

At the same time, it is equally clear that we
must do more to swell our ranks with the bright
young people whose attention is increasingly
diverted into computers,

A contradiction? We don’t think so. Lets
look more closely at these two important
issues.

Amateurs generally oppose the idea of a no-

eodde license, even f it were to convey only

limited vh{ privieges. Why? Some no-code pro-
ponents say it's because hains all suffered and
struggled to learn the code, so they want
everyone else to suffer and strugele, foo. But
while this may be a factor in some people’s
thinking, there is a lot more to it than that.

Amateurs belfeve it is imperative that there
be an effective filtering device to restrict access
to an amateur license. The FCC frequently
points to our proud record as the least
troublesome of the radio services, and to our
ability and willingness to police our own ranks.
Indeed, under the nrovisions of the just-
enacted Public Law 97-259, the Commission
will be relying even more heaviiy upon
volunteers to monitor for serious rules viola-
tions. Hams ask, How can we be expected to
shoulder this responsibility if a license can be
obtained essentially for the asking? Not that a
no-code license is necessarily a  “cheap™
license, if the written exam is prepared and ad-
ministered properly; but amateurs have lost
confidence in written exams a5 a filtering
device, because even some FUC officials are
willing to state publicly that the present written
exams have been compromised and are not
achieving their intended purpose.

Rebuilding confidence in the examination
process is an important objective of another
part of P.L, 97-259, which authorizes the use of
volunteers in the preparation and administration
of amateur exams; but it's going to take a long
time -— perhaps vears — before the amateur
commurity rvegains its faith in the written
exams. ls the vode test the most appropriate
filtering device? Maybe not; but at the mo-
ment, amateurs are saying, it's all we have,

By aml large, hams don’t buy the argument
that the Morse code is a relic of a hyvgone age.
Even those who don’t use it in their day-to-day
operating are quick to point to examples of its
effectiveness, Does this mean every ham cught
to be forced to learn Morse? Perhaps not, since
it 15 certainly possible to contribute to Amateur
Radio without ever using the code: but it pro-
vides an fmportant common denominator
which aids in amateurs’ acceptance of one
another, and five words per minute is not seen
as an excessive entry requirement.

Finally, atnateurs question how the FCC can
ask us to accept the burden of administering
exams as volunteers, while simultaneously pro-
posing a class of license that is so clearly un-
popular with the very people from whom that
pool of examiners will be drawn. From the

standpoint of getting this ambitious volunteer
program off the ground, the timing could hard-
Iy be worse.

Despite all this, one very useful purpose has
been served by all the talk about a no-code
license; 1t has focused attention on the impor-
tance of ensuring that Amateur Radio atiracts
more of the bright young people who have been
its strength over the years. [f vou ask a cross-
section of longtime hams how old they were
when first licensed, you will find that a majori-
ty were teenagers or younger. [f you ask this
group how many ended up pursuing careers
related in one way or another to that early in-
terest in Amateur Radio, once again you'll get
a majority response. We've done just that at
teeatings around the country, and the result is
always the same, This is an important justifica-
tion for the Amateur Service: that it un-
vonsciously and painlessly channels youthful
energies into wliimately useful pursuits.

The effects of increased competition for the
attention of potential radic amateurs, especial-
ly in that age bracket, are all too apparent. Yet,
exciting things are happening in Amateur
Radio. Amateur satellites bring two-way
satellite communication directly into the home
or classropm; amateur television provides an
interactive dimension that is wissing from
other home video pursuits; new emergency
communications capabilities add a new dimen-
sion to community service; competitive ac-
tivities tap our most productive and creative
juices; burgeoning packet radio networks let us
talk to people with our compiuters, not just to
machines. Add these to the traditional oppor-
tunities for direct, person-to-person com-
munication across the barriers of geography
and politics, and to the discovery of **how it
warks® that comes from hands-on experience,
and you have what ought to be a winning com-
brination! Even the “‘obsalete’” Morse code can
be promoted in a positive fashion: What other
language is so readily understood by computers
and humans alike? It may be years before
home computers will understand more than a
limited vocabulary of human speech, but today
they can be “taught™ to understand hand-sent
Morse perfectly.

The task we ought to be addressing is not the
design of a new class of amateur license, thus
adding to a licensing structure that is already
ton complex for the Commission’s alleged
deregulatory tastes. Rather, it is lo convey to
today’s young peoplie the challenge and excite-
ment that is Amateur Radio. And let no vne
say that the challenge and excitement no fonger
exist! Anyone who sincerely believes that has
had blinders on, The best part is that we can
tackle thfs task without waiting for one word of
the FCC Rules to be changed. A Commission
that is willing to entrust us with monitoring and
examination responsibilities vught also to be
willing to entrost us with deciding how
Amateur Radio should be promoted. Or will
the Commission give us responsibility only
when this suits its own purposes? - David
Sumner, KI1ZZ
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League LineS...

The F(C has proposed changes in its waximum authorized power rule, 97.67. The change, pro-
posed in FR Docket 82-624, would define transmitting power in terms of pegk envelope power
{PEP) output. The Commission suggests 1500 watts PEP maximum output as a rule because it
wotld not require a reduction iIn power used by most amateurs. However, double-sideband a-m
(amplitude modulation} would be affected. FGC proposes a five-year "grandfather” period:
after that, the new definition for maximum authorized power would be in effect for a-m.

At press time no comment deadlines had been set. WIAW may have updates. Details in next
month's "Happenings."

ARRL director and vice director elections are shaping up in the following divisions where
there are two or wmore candidates for an office: Central, Hudson, New England, Northwestern,
Rocky Mountain and Southwestern. Ballots were in the mail October 1 to ARRL Full Members of
record September 10, 1982, in those divisions where elections are being held. Ballots must

be returned to Hg. by noon, November 20}, to be counted. Eligible voters not recelving ballots
by November 1 should notify Donna Frechette at Hq. There are uncontested nominetions for
director and vice director in the Roanoke and West Gulf Divisions; therefore, members in those
divisions will not be receiving ballots. Details appear in this month's "Happenings.”

The U.S5. Adr Force is in the process of expanding its experimental over-the-horizon back-
scatter (OTH-K) radar system. The system is designed to detect and track aircraft at ranges
of 500-1,800 miles. 1In addition to expanding the experimental station at Moscow/Caratunk,
ME, plans are to establish new stations at locations on the West Coast and in the South.

See April 1980 QST, page 39, for a description of the efforts made to avoid interference

to hams and other radio services.

Division-level members of the League's Field Organization should receive the inaugural issue
of The ARRL Letter within a few days of the October 29 mailing. The ARRL Letter is the
League's new general—interest biweekly newsletter sent free to division-level volunteers.
Other ARRL members (only) may purchase a vearly subscription for $19.50. An advertisement
detailing the offer appears on page 182 of this issue. The ARRL Letter will report news of
interest to League members. Any member having news to be considered for inclusion in The
ARRL, Letter should comtact the ARRL Public Information Office at 203-666-1545. This number
may be used 24 hours per day, seven days per week.

UoSAT-0SCAR 9, the Amateur Radio scieptific satellite, has been restored to normal operation.
See page 25 for a complete report.

(QE¥: The ARRL Experimenter's Fxchanpe welcomes state-of-the—art technical articles on analog
and digital subjects including: Amateur Radio applications of microcomputers, RTTY (packet,
AMIOR and Baudot), smateur Radio equipment from hf through millimetric waves, spread spectrum,
ATV, propagation and advanced circuit design. Mail manuscripts to: Editor, REX, 1524
Springvale Ave., MclLean, VA 22101. If you're not a QEX reader, see September 1982 ST,

page 132, for subscription information.

More progress on getting U.S8. amateurs access to 10-MHz band! Latest word is that the FCC
commissioners may consider an interim allocation of 10.1-10.15 MHz to the Amateur Service
sometime in early November. WIAW may have updates. W1AW bulletin schedules for the winter
months appear on page 67 of last month's [ST.

Aside from the pew band on 10 MHz, the 197% World Administrative Radio Conference allocated
two other hf bands to the Amateur Radio Service: 18.068-18.168 MHz and 24.89-24.99 MEz,
effective in the middle or late '80s, WARC-79 also allocated 902-928 MHz on a secondary
basis and allocated several more bands for use by the Amateur Satellite Service. FCC will
not make permanent changes to 1ts Table of Allocations until ratification 18 complete.
flowever, we are making progresgs toward this goal! The $Senate Forelgn Relations Committee
hes approved ratification of the Radic Regulations and Final Protocol of WARC-79. Action
by the full Senate could come during the post-election session, which should convene around
November 29 and adjourn just before Christmas. ARRL members may wish to write their Senators
asking them (1} to urge the leadership to bring up Senate Treaty Document {STD) 97-21 carly
in the post-election session, and (2) to vote in favor.

sepeater owners and operators: The deadline for registering your machine is Novembar 1. Time
18 running out fast. Have you submitted the information for inclusion in the 1983-84 sdition
of the Repeater Directory vet? Form CD-240 is available for an s.a.s.e. from Hg.
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“RFI Bill” Becomes Law;
Amateur Radio Benefits!

Intended primarily as an RF| problem-solver, P.L. 97-259 is
much, much more. A decade of effort by hams and their
supporters means a brighter future for Amateur Radio.

By W. Dale Clift,* WA3SNLO

If you're an Amateur Radio operator,
odds are that you'll get more out of your
hobby because of a new law called P.L.
97-259, For example, you may be con-
cerned about unqualified people be-
coming licensed. This law will help keep
standards high. If you’ve wondered why
the FCC doesn’t issue licenses for more
than five-year terms to cut down on its
paperwork, stop wondering. This law will
permit licenses to run for 10 years, If
you've ever had an RFI problem, you'’ll be
relieved to know that the FCC now has
authority to require that home electronics
equipment will have to meet RFI-
susceptibility standards. If vou’re upset
about the damage done {0 our good name
by the tiny but disruptive minority within
Amateur Radio, the FCC will now be able
to seek out and punish offenders more
swiftly. If vou’ve been forced to wait
patiently for some sort of action from an
understaffed FCC office, a change i5 in
the wind: FCC will at last be able to use
the services of volunteers. If you've signed
up to take an amateur exam, only to find
that you’li have to drive 150 miles to get to
it, you'll be glad to hear that there will be
frany more cxam opporiunities — in

every state, Puerto Rico, overseas
territories and even in some foreign
countries.

All of this won’t come to pass over-
night, of course, but neither did the law
that makes these improvements possible.
Getting P.L., 97-259 on the books took
perseverance and a concerted effort by
many people. 1t took resolve in the face of
setbacks — and there were plenty! The
making of a law is a story of people,
places and politics.

How It Came to Pass

Amending the Communications Act of
1934 is no casy task. Many powerful in-
dividuals and groups have tried and failed
to overcome the inertia of nearly 50 years,

the length of time this law has governed

*Deputy Manager, Membership Services, ARRL

Prasident Reagan shown here with Senator Goldwater, KTUGA, promptly signed the Goldwater-
Wirth Amateur Radio legislation into law. (Official White House photo by Kari H, Schumacher)

wire and radio communications in the
United States. Ten years ago, Amateur
Radio leaders resolved to bring it up to
date. The growing problem of radio-
frequency interference (RFI) continued to
seriously threaten the well-being of the
Amateur Radio Service. Incidences of
RFI to home electronic equipment were
on the upswing, as were incidences of
radio amateurs being blamed for causing
the interference.

The 19605 and 19705 had brought an
RFI problem of huge proportions, The
fact that consumers were buying more
electronic devices for their homes, plus
the boom in the sales of Citizens Band

(CB) transceivers, increased the probabili-
ty that a home electronic device would be
located near a transmitter. Nonetheless,
amateur operators got the undeserved
blame for many instances of RFL. The
League tried to explain to disgruntled con-
sumers that in typical RFI situations in-
volving radio amateurs, RFI results from
design deficiencies in the affected device.
But consumers found it difficult to accept
the concept that an apparently “‘passive’
device, such as a TV or stereo, could be a
“source” of interference, After all, when
the ham was not transmitting, there was
no problem!

The 1970s also brought a new concept
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in local and state government regulation.
A few local governments began adopting
ordinances that made it “‘illegal’ to in-
terfere with television or radio recep-
tion. These laws usually were based on a
‘*causing a public nuisance’” concept, and
no one wanted to hear an Amateur Radio
operator (v to explain that an RFI prob-
lem was the fault of the affected device. [f
a ham living in one of these communities
were aperating his or her station and a
neighbor experienced interference, the
ham was breaking the law. It was an open
and shut case, as far as these local govern-
ments were concerned.

Amateur Radio needed a solution to the
problem of its being blamed for the
inability of electronic devices to reject un-
wanted radio signals. ARRL leaders
monitoring the political and technoiogical
trends knew that, with time, the RFI
situation would only get worse, Amateur
Radio operators would bear more and
more of the. undeserved blame for a
growing RFI problem, and local and state
governments would bow to local political
pressure and enact laws that would
hamstring amateur operation. The FCC,
however, did not have the authority to set
minimum RFI-rejection standards for
home electronic devices, Amateur Radio
needed a law that would amend the Com-
munications Act to give the Commission
this authority, Amateur Radio also
needed a law that would make it clear,
once and for all, that matters involving
REFT are preempted by the Federal
Government and are not subject to regula-
tion by state or local governments.

The first RFI bill was introduced in
1972, during the 92nd Congress, by

Representative Charles M. Teague
(R-California). H.R. 16816 became
known as the Teague ‘filter biil,”

because it would have required that “ap-
paratus designed to receive broadcasts”
shall meet FCC standards to be adopted
so that **all interference from any amateur
station operating on its assigned frequen-
¢y [will] be filtered out.”” The 92nd
Congress adjourned without taking any
action on H.R. 16916, so in January of
[973 Rep. Teague reintroduced his filter
bill into the 93rd Congress. The new bill
was designated H.R. 3516, and QST
published it, urging all League members
to write to their congressmen in support
of the measure.

Despite efforts from League members,
Hq. staff and other amateur operators,
the Teague filter bill remained bottled up
in committee. The 93rd Congress ad-
journed, and the second RFI hill died. In
a sad twist of fate, Rep. Teague also died.
Amateur Radio had lost a stalwart friend
who understood the problems facing
radio amateurs.

The fallen baton was picked up in the
94th Congress by Representative Charles
A. Vanik (D-Ohjo). On May 15, 1975,
Rep. Vanik, with the assistance and
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urging of Ted Cohen, W4UMF (now
N4XX), of the ARRL RFI Task Group,
introduced H.R. 7052. An improved ver-
sion of the Teague filter bill, the Vanik
Bill caught the attention of another
congressman,  Representative  Gilbert
Gude (R-Marvland). Rep. Gude asked to
be listed as a cosponsor.

Storm Clouds Brewing

The new bill also drew the attention of
some other people — people who did not
share ARRL's enthusiasm for giving FCC

Consumers found it
difficult to accept the
concept that a 7'V or
stereo could be a *‘source”’
of interference.

the authority to establish rf susceptibility
standards for consumer electronic equip-
ment. The first hint of an organized effort
to defeat the foundling Amateur Radio
legislation was reported to League
members in the August 1975 issue of QST.
On page 37 of that issue, Ted Cohen
wrote:

There are indications that manufacturers of
home-entertainment equipment have begun to
fight the legislation embodied in H.R, 7052, Their
arguments arc that RFT cases are too infrequent to
call for such legislation, and further that the costs
for reducing the susceptibility of their equipment
{which they will, of course, pass on to the con-
sumer) are too high and may jeopardize the
marketability of some products. )

Both arguments are fallacious! . . . Further,
with respect to the costs involved in susceptibility
reduction, we estimate that even the inclusion of a
high-quality, high-pass filter in a television
receiver will cost the consumer no more than $5, if
the filter is installed ot the time of manufacture,

Thus began the League's fight with the
Electronic Industries Association (EIA)
over RFI legislation. The July, August,
September and October (975 issues of
QST covered ARRL’s efforts to get H.R.
7052 out of committee and on its way to
becoming law. Members were urged to
contact their congressmen and enlist their
support of the Vanik Bill. The organized
oppasition from the well-financed EIA
was disheartening, however.

Then, in February of 1976, Amateur
Radio advocates of the Vanik Bill got a
boost from Senator Barry Goldwater,
K7UGA (R-Arizona), the only licensed
radio amateur in the U.8. Senate. Sen.
Goldwater introduced 8. 3033 to be the
companion legislation for the Vanik Bill.
Now the 94th Congress had two RFI bills,
Sen. Goldwater described the RFI situa-
tion eloquently when he introduced his
bill on the floor of Senate:

Mr. President, | am pleased to introduce today
a vompanion bill to tegislation praposed by Con-
pressman Charles Vanik of Ohio to drastically

reduce the amateur and CB radio bugaboos of
television  interference, hi-fi inferference, and
other radio frequency interference to home cles-
tronic equipment. Most consusners dn not under-
stand that when they may encounter interference
with their home television or radie set after an
amateur or citizens band radio operator moves
next door, the source is not a defect in the equip-
ment of their neighbor but with their own radio or
television . . . (Congressional Record, February
25, 1976)

Still, support for the proposed RFI bills
was not enough to overcome the organized
lobbying efforts of the EIA. When the
94th Congress adjourned, the Vanik and
Goldwater bills died.

Undaunted, Sen. CGoldwater introduced
an RFI bill in the 95th Congress: 8. 684,
May 1977 QST carried the complete text
of the bill, and ARRL members were
alerted that the RFI bill had been resur-
rected, Shortly after Sen. Goldwater in-
troduced 8. 684, Representative Adam
Benjamin, Jjr., (D-Indiana), introduced
H.R. 8079. The Benjamin bill served as
the House counterpart to 5.684; the two
bills were identical.

EIA opposition continued, but another
influential organization, the Society of
Broadcast Engineers (SBE), threw its sup-
port behind the [eague. Explaining is
support, SBE noted:

“The quality of the broadcast signal is worthless
if it is interfered with. This is particularly true of
television, where SBE technicians strive for the
state of the art in transmission of both picture and
sound, only to have their work bollixed up by
receivers which were not properly designed to
begin with and which cannot discriminate between
the desired and undesired.

Rep. Vanik, who was by this time no
stranger to radio amateurs, introduced a
new, improved bill into the 95th Con-
gress, H.R. 8496. QST continued to urge
League members fo write to their con-
gressmen. The Vanik bill, the Benjamin
bill and the Goldwater hill — it was
becoming confusing! And still enother
RFI bill was introduced! Representative
Joseph L. Fisher (D-Virginia) introduced
H.R. 11812. According to his legislative
assistant, Adele Faber, the congressman
introduced the bill as a direct resulf of the
number of letters that his office had
received regarding the problem of RFI.
Radio amateurs’ voices were being heard,
but they were not being focused.

Finally: A First Congressional Hearing

Far the first time there was a congres-
sional hearing on RFI. The Senate Sub-
committee on Communications, obviously
taking note of the lobbying activity over
RFI, decided that it wanted to hear about
the RFI problem. On June 14, 1978, an
ARRL delegation ied by President Harry
Dannals, W2HD, testified in support of
5.684. Sen. Goldwater chaired the session
held before a standing-room-only crowd,
FCC Chairman Charles D. Ferris was the
first to testify, and it soon became ap-
parent that the FCC commissioners,
themselves, were sharply divided on the
issue of RFI-rejection standards for con-
sumer devices, President Dannals made
the League’s position clear: Hams wanted



RFL-rejection standards for consumer
equipment because they were tired of
being scapegoats for radio-frequency-
interference problems. Diametrically op-
posed to the League’s pesition was the
EIA spokesman, J, Edward Day, a
former postmaster general of the United
States. Mr. Day disputed the League’s
characterization of the RFI problem.
Figures of RFI cases presented by the
League were too high, RFI legislation
simply was not needed, and imposition of
such legislation might wreak havoc in the
electronics industry, according to Mr,
Day. The 95th Congress adjourned, and
the RFI bills died.

Picking Up the Pieces

Sen. Goldwater called for repre-
sentatives of the three main groups — in-
dustry, hams and FCC -— to meet to help
him pick up the pieces from the 95th Con-
gress and decide what should be done in
the 96th. There were no compromises.
ARRL srifl wanted legislation. The EIA
was dead set against it. The FCC,
however, reported that it would be issuing
a Notice of Inquiry on RFI. “Not
enough,” commented Hal Steinman,
K1FHN, of the ARRL staff. **We know
what the problem is; it’s just a matter of
doing something about it.”

The struggle for RFI legislation con-
tinued. Representative Lionel Yan Deerlin
(D-California) introduced a bill, H.R.
3333, designed to rewrite the Communica-
tions Act completely. His bill proposed to
give the “‘Communications Regulatory
Commission” the authority to regulate
the RFI susceptibility of home electronic
equipment, but the rest of the hill was a
hotbed of political controversy, Senators
Goldwater and Frnest F. Hollings
{D-South Carolina) also introduced 8. 622
and 8. 611, respectively, In the short space
of one year, an ARRL delegation testified
before Congressional committees three
times in support of provisions for
Amateur Radio. The League took every
apportunity to get RFI legisiation added
to other measures, and even tried to get
RFI provisons added to another Van
Deerlin bill, H.R. 13015,

in the meantime, the ugly specter of
local RFT legisiation continued to rear its
head. Texas State Representative Sam
Hudson introduced Texas House Bill 75,
which would have allowed civil actions to
be brought against anyone “interrupting
the transmission or reception of radio or
television [signals].” An overwhelming
response by Texas radio amateurs writing
t6  Rep. Hudson resulted in the
withdrawal of the bill, but the experience
showed that a clear statement of federal
preemption of RFI matters was needed
more than ever. There were also smaller
“brush fires” of local governments
adopting restrictive antenna ordinances
for the stated purpose of legislating RFI
problems out of existence, Other

amateurs were facing private lawsuits filed
by neighbors, under a nuisance theory,
because the amateurs allegedly caused
RFI.

Going For Broke

ARRL efforts to amend the Com-
munications Act were further complicated
by the fact that amateurs needed legisla-
tion to cope with other problems. By
1980, Amateur Radio was facing the
serious problem of FCC staff cutbacks
amid a growing need for FCC services in
administering and preparing amateur
examinations and in monitoring the air-
waves for rules violators. Representative
William E. Dannemeyer (R-California) in-
troduced H.R. 8445, designed to permit
the FCC to use volunteers tfor the purpose
of monitoring rules violators, but the bill
died in committee when the 96th Congress
adjourped. Not discouraged, he intro-
duced H.R. 2203 into the 97th Congress.
However, it, too, was limited to providing
statutory authority for the FCC to use
volunteers in the preparation and ad-
ministration of amateur exams, and in
monitoring the amateur airwaves for rules
violators.

It soon bhecame apparent to ARRL
leaders that Amateur Radio needed one
unified effort encompassing all the needed
amendments to the Communications Act:
FCC authority to adopt RFl-rejection
standards, to use volunteers in the ad-
ministration and preparation of amateur

exams, and to enlist volunteers for
monitoring the airwaves for rules
violators,

Amateur Radio also needed legislation
to exempt amateur fransmissions from
Section 605 of the Communications Act,

ARRIL members went into
action and let their
congressmen know that
they wanied them to
support 5. 929 and H.R.
5008.

the “‘secrecy provisions,”” to prevent a
legal technicality fror getting in the way
of reporting rules violations efficiently.
Also, getting the FCC the statutory
authority to grant licenses for 10-year
terms instead of the five-year maximum
would free FCC resources for these other,
higher-priority activities.

Perry Williams, WIUED, ARRL
Washington Area Coordinator, and
Robert M. Booth, W3PS, ARRL General
Counsel, asked Sen. Goldwater if he
would be willing to sponsor yet another

bill. Yes, the Senator was willing, and he
suggested that the League's staff work
with the staff on the Senate Subcommittee
on Communications to prepare the bill.

ARRL’s “‘wish list” made is ap-
pearance early in 1981 as Senate Bill 929.
The only thing 8. 929 did not contain
when it passed the Senate in September
was ARRL's hope for giving the FCC the
authority to require a license at the point
of sale for transmitters, to deal with the
growing problem of **bootleggers” on the
airwaves. That, the Senate staff decided,
had best be left for another time; it was so
controversial, it could have sunk the
whole bill, ARRL was told.

Soon after the Senate adopted S. 929,
Representative Timothy Wirth
(D-Colorade) introduced H.R. 5008, a
companion bill that contained essentially
the same provisions as S. 929, along with
FCC’s “Track 1" (non-controversial)
legislative requests. League staff iden-
tified weak areas in House support of the
bills and made urgent, direct appeals to
League members in certain congressional
districts. ARRL members let their con-
gressmen know that they wanted them to
support 8. 929 and H.R. 5008. League
field officials, such as assistant directors
and public information assistants, con-
ducted their own grass roots campaigns
among League members. Other League
members went into action across the
country.

Yictory in the Final Round

In the fall of 1981, (JST reported that
5. 929 had passed the full Senate unani-
mously. On fune 2, 1982, its counterpart
in the House, H.R. 3008, sailed through
the House Commitiee on Energy and
Commerce. This Committee action was
seen as the last major political hurdle;
now, League and Congressional staffers
had to watch for technical delays and the
danger that the Congressional session
niight end before there was final action on
the legislation.

Finally, on August 19, 1982, the U.8.
Congress gave its approval to the Amateur
Radio legislation. 8. 929 and H.R. 5008
were passed as part of an authorization
bill, H.R. 3239, The final hurdle would be
the President, himself. On September 13,
1982, President Reagan signed H.R. 3239
into law. Amateur Radio and the League
had won the final round.

The many years of effort and disap-
pointment have given way to one large
feeling of accomplishment and hope. it is
not possible to list all those who helped in
meeting this goal — it would be far too
long. If you were one of those who
heiped, however, even if it was only to
write a letter to vour congressman, vou
van be proud. Thank vou for the service
you have given. It’s not an exaggeration
to say that the enactment of P.L. 97-259
begins a new age for the Amateur Radio
ServiceintheU.5.  @8¥
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A High-Power Cavity Amplifier
for the New 900-MHz Band

Be ready for the new 900-MHz amateur band when it's ours to
use! The road to QRO is paved with resonant cavities and other
forms of uhf plumbing.

By Robert . Sutherland,* WBPO and William |. Orr,* WESAI

The 197¢ WARC (World Adminis-
trative Radio Conference) assigned a por-
tion of the 900-MHz region to the
Amateur Service in Region 2, which in-
cludes the United States, Mexico, Canada
and the Central and South American
countries, As of this writing, the band has
not yet been positioned in the spectrum
nor authorized for amateur use in the
tI.S, Even so, knowing that it will even-
tually be available raises questions of in-
terest to vhf-minded amateurs,

What will the propagation charac-
teristics of the new band be? Will it resem-
ble 432 MHz or 1296 MHz, the
companion bands? Or neither? What cir-
cuit techniques apply to the new band?
How can power be gensrated at this fre-
quency to make ““tropo” and “*moon-
bounce” (earth-moon-earth) communica-
tions practical?

The 900-MHz Band Looks Good!

At first glance, the proposed 900-MHz
band has a lot going for it. A given anten-
na type is about half as large as it would
be at 432 MHz. That’s good news for the
enthusiast with the small back vard.
Receiver noise figure can be as good at 900
MHz as it is at 432 MHz, Coaxial lines are
less lossy at 900 MHz than they are at 1296
MHz. Standard antenna designs work
well at 900 MHz, whereas some of them
become “‘squirrely’” at 1296 MHz. As
every 1296-MHz enthusiast knows,
generation of appreciable transmitter
power at that frequency is a formidable
task. Not so at 900 MHz.Several uhf
transmitting tubes will deliver the goods at
900 MHz (Fig. 1), and circuit design is
straightforward.

Taking evervthing into consideration, it
seems as if the forthcoming 300-MHz
assignment is a ‘“*natural” for radio
amateurs, since the equipment required to
make use of this portion of the rf spec-

*Varian/EIMAC Division, San Carlos, CA 94070
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Fig. 1 — Uhf tubes, left to right: B938 trlode with a plate dissipation of 1500 W and rated for mora
than 1500 W of output at 400 MHz, the 3CX400U7, used in the CV-2805 cavity at 900 MHz; and a
3CX600U7, for over 380 W of autput at 800 MHz (rated to 1000 MHz).

trum is available now. All amateurs re-
quire is the authority to use this;new,
interesting band.

A 900-MHz Power Amplifier

Described in this article is a simple
power amplifier that is intended for
moonbounce communication at 900
MHz. [n fm or cw service it provides over
200-W output, and in ssb service it pro-
vides over 300-W PEP output, Drive
power is about 20 W peak in either case,
For those interested, a block diagram of
the complete EME station is given in
Fig. 2.

The amplifier is essentially a quarter-
wave rectangular resonator used in con-
junction with a 3ICX400U7 high-mu
power tripde. The tube operates at 1500 to
2000 V. A three-quarter-wave coaxial line
assembly is used for the input circuit.
Drive power is obtained from a solid-state
circuit and a 3CXI100AS5 cavity amplifier.
This is a basic uhf cavity amplifier design
that was pioneered by EIMAC and used
with success at frequencies above and

below the forthcoming amateur band.’
The general operating characteristics of
the 3CX400U7 tube are listed in Table 1.
A combination of high amplification fac-
tor and minimum grid interception pro-
vide good power gain in cathode-driven
service. Coaxial terminals and continuous
cone-shaped internal supporis for the grid

‘Notes appear on pags 16.

Table 1

Operating Characteristics of 3CX400U7
at 900 MHz

Tube Parameters Ssb FmiCw
Plate voltage 2000V dec 1500-V de
Gathode biast 120Vde 120V de
Filament voltage 63V ac 5.0V ac
Plate current 400-mA de  400-mA dc
Grid currenttt -0 mA dc ~10 mAde
Useful power output 320 W 230W

Tvaries with class of service
Approximate
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Fig. 2 — Block diagram of the planned EME station at W6PO. A 144.-MHz transceiver is used as

the station control unit.

and cathode elements of the 3CX400U7
provide the lowest possible inductance
between tube elements and the external
circuitry.

The Cavity Plate Circuit

The plate circuit of the CV-2805
amplifier (Fig. 3) is a quarter-wave ad-
justable cavity, Output coupling is
magnetic. A loop is formed between the
cavity walls and a post thar terminates in
the coaxial output connector. Coupling
between the output loop and the cavity is
varied by moving a wall of the cavity. A
simple threaded drive shaft does the job.
The degree of coupling is determined by
the cavity area enclosed by the post and
the cavity walls (Fig. 4). Plate-circuit
resonance is established by changing the
volume of the cavity by means of a second
sliding wall. Contact between the movable
walls and the cavity is maintained by
preformed finger stock. The two walls are
adjusted in unison, much like the conven-
tional loading and tuning controls of an
hf amplifier.

"The Input Circuit
A simplified drawing of the input cir-
cuit is shown in Fig. 5. As shown at A, the

circuit is a 3/4-wavelength-long coaxial
line. Nearly a quarter wavelength of the

cireuit is inside the tube, loaded by the
tube input capacitance, so that the use of
a quarter-wave line is out of the question;
insufficient line exists outside the tube to
couple to or to effectively tune. An addi-
tional half wavelength of line is added to
provide room for the tuning capacitor
(C1} and the coupling capacitor (C2),
which are both placed near the high-
impedance portion of the line. The rf
short at the bottom of the line is reflected
one-half-wavelength up the line, placing
the cathode and grid of the tube at 2 high-
impedance point, with the proper 180°
phase difference betwen the clements.
Since the outside of the assembly is at dc
ground potential (Fig. 6), the rf short at
the bottom end of the linc is made up of a
verv-low-impedance bvpass capacitor,
which provides de isolation for the
cathode-return circuit. Fig. 5B shows the
same circuit folded back upon itself to
conserve length, This is the configuration
used in the CV-2805 cavity, The filament
leads are brought out through concentric
tubes at the center of the assembly; the
tubes act as rf chokes to isolate the fila-
ment circuit.

Cooling The Cavity

Air for anode cooling is introduced
from a cowl or chamber through the three

Fig. 3 — Top view of the CV-2805 cavity for 900
MHz. A 3CX400U7 providas more than 300 W of
ssb output power, A phenolic ring surrounds
the tube-anode collet and holds the circular
plate-bypass capacitor (see text).

LOAD
-l |y

TUNE
- -

RF QUT
a

Fig. 4 — Plate circuit of the 1/4-wavalength
rectangular resonator. Tuning is by means of
sliging walls. The left walt {marked load) varies
the cutput coupling by changing tha cavity
area between L1 and the wall. Resonance is
obtained by moving the right wall ftune), which
varias the volume of the cavity. The two walls
are adjusted in unisen, much like the tuning
and foading controls of an hi-band atnplifier. A
large plate is separated from the top of the
resonator by means of a thin insulating sheet.
It serves as a plate bypass capacitor.

short tubes on each side of the output
cavity. The air then exhausts through the
finned anode. The short tubes are dimen-
sioned to serve as a ‘“‘waveguide bevond
cutoff”’ f filter in the air openings. This
prevents the loss of rf power through
these ports. Approximately 11.5 c¢fm of
air is required when the tube is operating
at sea level and at the full anode dissipa-
tion rating of 400 W, The pressure drop
across the anode cooler at this flow rate is
about 0.2 inch of water. These figures are
based on an incoming air temperature
of 50° C and a maximum tube-anode
temperature of 225° C,

Heater-Cathode Qperation

The nominal heater voitage for the
ICX400U7 is 6.3. For operation above
300 MHz and at full power or key-down
cw service, the voltage should be reduced
as the cathode receives additional heat
from rf charging currents and transit-time
effects. In this cavity, operating heater
voltage is 5.0 for continuous service. Dur-
ing warmup and standby periods, heater
veitage is held at 6.3. Nominal heater
voltage is applied for a minimum of 60
seconds before plate voltage is applied
and operation commences. For best [ife
expectancy and the most stable perfor-
mance, it is suggested that the heater
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voltage be held to the final desired value
with +2%. For ssb service and low duty
cyele cw, heater voltage is maintained at
6.3,

The Metering Circuits

Conventional grid- and plate-metering
circuits are used, with protection provided
for the meters by means of reverse-parallel
shunt diodes. A zero-center meter is used
in the grid circuit because a normal grid-
current indication can be negative, de-
pending on plate-circuit loading. This
negative current is the result of tube
characteristics and transit-time effects at
the frequency of operation. A simplified
metering diagram is shown in Fig, 7.

Amplifier Adjustment
Before aperation is attempted, the cavity-
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Fig. 5 — At A, the circuit is a 3/4-wavelength
coaxial line. Nearly a quarter wavelength of the
lina is inside the tube — loaded by the tube in-
put capacitance. It 1s difflcult to couple to the
short line section, which is external to the
tube, so an additional halt wavelength of line
is added to provide room for tuning capacitor
1 and coupling capacitor C2. The ¢f short at
the bottom of the line (C3, C4) is reflected a
half wavelength up the iine. This places the
cathode and the grid at high impedance, with
the proper phase diiference between the
aelements. At B, the same circuit is folded back
on itself to conserve length.
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amplifier controls should be set by means
of a preturning chart. The cavity frequen-
¢y rises as the tuning wall is moved inward
toward the tube. During tuneup, an rf
directional coupler should be placed in the
drive line from the exciter. A Thru-
line® wattmeter, or equivalent monitor, is
placed in the output line to the dummy
inad. Filament and bias voltages, and
cooling air, are applied to the cavity. A
filament voltage of 6.3 is applied for 60
seconds, followed by the anode voltage of
2000, maximum. Plate current with no
drive signal will be approximately 50
mA.When about 10 W of drive is applied,
the plate current should rise to 100 to 400
mlA. There should be an indication of out-
put power on the Thruline® wattmeter,

Fig. 6§ — View below the GV-2805 cavity. lnput-
Ioading capacitor G2 is adjusted by sliding the
coaxial fitting in and out of a sieave. A slamp
around the joint locks the adjustment. The
plate rf connector is at the side of the input
cavity, Filament and cathode connectlons are
macde at the end of the input cavity. The
assembly is made from heavy silver-piated
brass stock te limit thermal expansion.
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Fig, 7 - Amplifier metering circuit. Metering is
done {n the power supply return lead. The high-
voltage negative line is a few mV above ground
to allow insertion of the meters. Reverse-
connected diodes protect the meters from
overload.

Under no circumstances should there be cf
drive with no plate voltage, as the full
drive power will be digsipated in the grid.
The tuning and loading controls arc now
adjusted for maximum output, and both
of them are varied until maximum output
is achieved, The filament voltage is now
dropped to 5.0 for continuous duty or fm
operation. It is held at 6.3 for ssb service.

The next step is to adjust the input
tuning and matching controls under full-
power conditions. The input probe
capacitor and the tuning control are ad-
iusted for minimum reflected power.
These adjustments are interlocking, so
they must be done alternately, tuning for
minimurm power reflection in the drive
line. When this is achieved, the output
tuning control should be reset for best
power ouiput.

Qperation Notes

The tube anode is bypassed effectivaly
in the cavity, 50 no special precautions are
required for application of high voltage to
the tube. Connection is made most easily
to the center cap of the anode, and it is
recommended that a 25-ohm, 50-W
current-limiting resistor be used in the
high-voltage lead to protect the tube in the
cause of a fault condition.

Application of plate voltage should be
interiocked with the rf drive in a suitable
manner so that the drive signal cannot be
applied to the cavity in the absepnce of
plate voitage. lt is suggested also that the
equipment include an air interlock, so no
voftages can be applied to the cavity
unless there is an adequate tlow of cooling
air. For ssb service, the bias shouid be a
fixed value and may be obtained with
Zener diode(s) in the cathode cireuit.

Finally, it must not be forgotten that
absorption of rf energy by human tissue is
dependent on frequency. Under 300 MHz,
most of the energy will pass completely
through the human hody with little at-
tenuation or heating effect. At Y00 MHz,
however, a noticeable heating effect
exists, and a prudent operator will stay
clear of the antenna field. More informa-
tion on rf effects on the human body can
be found in note 2. HEE)

Notes

"The brachure entitled *'EIMAC Cavity Amplifiers,”
and data sheets for the C'V-2805 and the 3CX400U7
are avaiiable at no cost by writing to: Application
Bnginevrmg Dept., Yarian/EIMAC Division, 301
Industrial Way, San Carios, CA 94070,

*The following references should be helptul to those
seeking further information:

ANSI C95,1-(1982), Sufety Levels with Respect to
Human Exposure to Kadio Frequency Electro-
magnetic Fields (300 kHz to 100 GHz). (New York:
American National Standards Institute, 1982).
“ARRL Comments on the Biclogical Effects of RF
Erergy,”” ot 1982 QST p. 53
“How Dangerous is RF Radiation?’' Technical
Correspondence, Sept, 1978, p. 31,
Proceedings of the IEEE, Special issue on Bio-
lagical Eftects and Medical Applications of Electro-
;{r:)z%nmc Energy, Jan, 940 {(New York: 1EEE,
).



The 8P6 Special —
“Hamcation” Backup Rig

Worried about a breakdown with

your primary station on a ‘*hamcation”
(ham radio vacation)? Need a small rig for
a business trip or a weekend holiday? Or
how about that camping trip you’ve been
planning? No doubt a trans-receiver that
can be operated from a 12- to 14-V de
power source, and which can deliver 6 to 8
W of properly shaped cw into a 50-ohm
load, would appeal to you. By way of
added features, how about including a
single-signal  superheterodyne receiver
with a 250-Hz i-f filter and rock-stable fre-
quency conirol of the transmitter and
receiver sections?

Some Features

I’ve carried all manner of QRP
transceivers and *‘separates’” on junkets
to various West Indies islands over the
years, mainly as a backup to the primary
equipment. Most of them have worked
well in a pinch — when the commercially
made transceiver failed. But, most of the
homemade units contained  direct-
conversion {D-C) receivers, which did not
provide the cw selectivity 1 desired.
Futhermore, single-signal reception was
not possible, which compounded the
QRM problem — especially in pileups!
Since a bare-bones superheterodyne
receiver is scarcely more expensive or

complicated to build than is a high-

*Senior QST Technical Editor

performance D-C receiver, the former was
my choice for this project., The receiver
section of the trans-receiver was described
earlier in QST therefore, I will key this
article to the remainder of the circuit in
the portable unit.

Long-term frequency stability is of the
utrmost importance to dependable dial
calibration and effective operating. Large
changes in temperature are prevalent from
day to night in the tropics and when
camping. Some simple L-C VFQOs fail to
“measure up’ in the presence of radical
shifts in ambient temperature, sometimes
drifting more than 5 kHz over a 20° F
temperature change. | chose VXO
{variable crystal oscillator) control for the
receiver and transmitter sections of this
QRP station and could detect no discerni-
ble drift in either circuit during two weeks
on Barbados as 8P6EU, Chirp-free cw
was obtained from the transmitter, and
one operator [ contacted remarked,
“Boy, it sounds like you're keying a fre-
gquency standard.” A tape recording of
my 8P6EU signal (courtesy of NIFB)
verified the ‘‘sanitary” sound of the
signal,

The portable package contains a Curtis
Eil" Bugger kever ($29.95, from Curtis,
minus case and speed control); a twin-T
sidetone oscillator, break-in delay module
for T-R switching; and a switchabie 15-dB

‘Notes appear on page 21.

Campers, travelers, vacationers
and DXpeditioners require
compact, lightweight gear.

This trans-receiver for 20
meters fits the description
and is not difficult to build.

By Doug DeMaw,* WiFB

preamplifier for use ahead of the receiver,
as desired. A block diagram of the com-
posite circuit is given in Fig. .

Transmitter Circuit

An excellent 20-meter transmitter was
designed by former Hg. staff member
WIVD for use in the Project Goodwill
program.? It was chosen for use in my
trans-receiver, and some maodifications
were made to (1) increase the VXO fre-
guency swing; {2) shape the cw waveform;
{3) provide diode switching for T-R con-
trol; and {4) add decoupling networks to
ensure unconditional stability of the low-
level stages. A bipolar de¢ switch was also
added for keving control, as were heat
sinks on Q3, Q4 and Q5.

All of the modifications are included
with the original circuit on a new pe board
that is the same size as the original one.?
The circuit performance is otherwise un-
changed from that of the original W1VD
destgn. Circuit details are given in Fig. 2.

The Curtis keyer has a sidetone circuit,
which can be used in place of the twin-T
audio oscillator in this design. The
duplication of sidetone availability
resulted from the Curtis unit being added
as a last minute convenience before the
Barbados trip.

A spotting switch has been included to
permit zero beating the receiver to the
transmitter frequency, or vice versa.
When spotting is done, the operator
should tune for a pitch of approximately
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700 Hz to ensure that the transmitter fre-
quency closely approximates that of the
station being worked, Because of the twin
VXO feature of this trans-receiver, no
RIT is required, and wide transmitter-
receiver frequency splits are possible.

The ¥XO Circuits

Greater frequency coverage is available
per single crystal as the crystal frequency
is increased. Hence, the receiver provides
roughly 30 kHz of ¢coverage at 14 MHz,
owing to the 17.6-MHz crystal frequency.
The transmitter covers approximately 19
kHz with the 14-MHz crystal. [ set my fre-
quencies to cover the lower portion of the
Extra Class ew segment, but crystals can
be chosen to vield coverage in any part of
the band. | have a second crystal pair that
provides operation in the General class
part of the 20-meater ¢w band. The four
crystals enable me to receive from 13.999
to 14,060 MHz, I can transmit from
14.000 to approximately 14,038 MHz,

The crystals are cut for a load
capacitance of 30 pF and should be of the
fundamental-mode type. Although over-
tone crystals can be used on the fun-
damental mode, they do not provide as

great a frequency swing as fundamental-
cut crystals do. An AT-cut crysial in an
HC-6/1) style of holder is recommended
for VXO use. FT-243 crystals are not sug-
gested for these circuits.

The innovator may wish to experiment
with the VXOs to extend the tuning range.
This can be done by increasing the induc-
tance placed in series with the crystals,
But, a point will be reached where the
oscillator becomes a VFQ rather than a
VXO (with swings in excess of 100 kHz),
The rock-stable quality will be lost,
however,

The upper range of crystal oscillation
with these circuits will always be higher
than the marked frequency of the crystal
~ approximately 15 kHz higher for the
receiver and about 8 kHz for the transmit=
ter. This should he considered when
ordering crystals. Furthermore, no two
crystals ground for a given frequency will
vield exactly the same operating
characteristics in terms of frequency limits
and range.

The ¥XO tuning response is nonlinear.
The low-frequency end of the range is
spread out, but the high-frequency part of
the range is bunched up, so to speak. A
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vernier drive is recommended for the
receiver VXO, but direct drive is adequate
for adjusting the transmitter VXO.

Receiver Preamplifier

Although the basic receiver is not a
monument to sensitivity and dynamic
range, it is satisfactory for most 20-meter
operation. ! added a MOSFET preamp-
lifier for use during weak-signal reception
(Fig. 3). The primary advantage is an in-
crease in overall receiver gain, with a
noticeable improvement in noise figure.
The preamplifier can be switched out of
the antenna line for routine operation. 1
used a cirenit kit that is available from
Circuit Board Specialists (sec note 3).

T-R Break-In Circuit

Break-in delay is provided by means of
the circuit in Fig. 4. The module was
developed by WABUZO for use as a COR
(carrier-operated relay) in repeaters. 1t has
the advantage of not ““‘hot switching'’ the
PA stage of the transmitter. Hence, the
antenna is connected to the PA before
drive reaches the MRF476s, Hot switching
can destroy the PA transistors over a
period of time, and it ¢can send out a
momentary transient or “hlurp” that may
cause interference to other amateurs who
arc sharing the band.

Variable time delay has been provided
by virtue of a pe-board control. The drop-
out period can be lengthened by changing
the 22-uF capacitor at pins 7 and 8 of the
IC to a larger value. The components
specified in Fig. 4 will permit a maximum
delay of roughly 2 seconds. Minimum
delay is 0.2 second,

A CD4093 quad, two-input Schmitt-
trigger 1C is the heart of the T-R circuit.
As configured, the circuit permits the
relay to close (transmit initiate) and the
receiver to turn off instantly, Roughly 5
ms later, the transmitter i% actuated,
preventing unwanted hot switching. When
the cw key is feft up beyond the delay
period, the relay opens and the receiver is
actuated 5 ms later.

A 2N2222 serves as a relay driver, and
two bipolar pnp switches are used for ad-
ditional T-R control. The foregoing tran-
sistors are driven by the Schmitt trigger.

KiA in Fig. 4 is a surplus 12-V dc relay
(I135-ohm coil} from my junk box. Any
similar «pdt relay can be used with the
T-R cirenit. For full QSK, the timing
capacitor (22-uF) can be deleted and a
reed relay (dpdt) or pair of reed relays
(spdt each) substituted for K1. The reed
relays will follow high-speed keying:
standard relays won’t. Various mcthods
for full QSK are discussed in Solid State
Design for the Radio Amateur.* The T-R
circuit also keys the sidetone oscillator.

Sidetone Oscillator

Fig. 5 shows the circuit of the sidetone
oscillator. The values given provide a fre-
quency of 700 Hz with a clean wave. Qut-
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Schematic diagram of the modified W1VD 20-meter transmitter. Fixed-value capacitors arg disc ceramic, unless otherwise noted. Polarized

capacitors are tantalum or glectrolytic. Fixed-value resistors are 1/4- or 1/2-W carbon-composition types, unless indicated ditferently.

C1 — Miniature 75-pF air variable,

D1, D4 — Zener dipde reguiator.

D2, D3 — 50-PRY, 1-A rectifier diode.

L1 — 43 turns ne. 26 enam. wire on T50-6
toroid core (Amidon ar Palomar Engineers),
7.5 puH,

L& - Ferrite choke, 8 turns no. 26 enam. wire
on an Amidon FB-73-801 jumbo bead.

L3 — Ferrite choke, 10 turns no. 24 enam.
wire on an Amidon FT20-43 toroid.

put from the oscillator is routed to the op-
amp audio-output stage of the receiver
through a level control on the sidetone
module. The audio-output amplifier is
operatignal at all times, thereby permit-
ting the sidetone to be heard during
transmit periods.

Construction

There is plenty of latitude for packag-
ing the trans-receiver. 1 <chose a
homemade cabinet that measures (HWD)
2-1/2 % & »x 7 inches.5¢ The cabinet
bottom is a U-shaped piece of 16-gauge
aluminum stock. The top cover is
fashioned from a picce of aluminum cane
metal that I bought at a hardware store. L
brackets (two) are affixed to the inner
edges (left and right) of the bottom half of
the case. They provide anchor points for

L4, L6 — Toroidal inductor, 16 turns no. 24
enam wire on a T50-6 core.

L5 — Toroidal inductor, 19 turns no, 24 enam.
wire on a T50-6 core.

Q4. Q5 — Motorola citizens band MRF476
transistor. Replaces discontinuad MRF472
used in original W1VD ¢ircuil. Use home-
made aluminum heat sink {small L bracket).

51 — Push-button, momentary-on, panel-mount
switch.

T1, T2 — Toroidal 4:1 broadband transtormer.
Use 11 bifilar turns no. 26 enam. wire oh
Amidon FT3761 core.

T3 — Toroidal 4:1 broadband transformer. Use
11 bifilar turns no. 26 enam. wire on Amidon
FT50-81 core.

¥1 — Fundamental 14-MHz range crystal, 30-
pF load capacitance (see text). international
Crystal Mfg. Co. type 434110, 10 N, Lee 5t.,
Qklahoma City, OK 73102,
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Fig. 3 — Schematic diagram of the 20-meter receiver preamplifier. Fixed-value capacitors are disc

ceramic. Resistors are 1/4- or 1/2-W carbon ¢ompaosition,

C2, C3 — Miniature 30-pF Mylar or mica
trimmer, po-board mount.

L7 -~ Toroidal inductor, 30 turns no. 28 enam.
wire on a T37-2 core. dary winding. Secondary contains 28 turns

RFC1 — Miniature rf choke, 1 mH. no. 28 enam. wire on a T37-2 core.
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T4 — Toroidal rf transformer. Primary, 2 turns
no. 28 enam. wirg over ground end of secon-
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Fig. 5 — Schematic diagram of the twin-T sidetone oscillator for 700 Hz. Mylar or polystyrene
style capacitors are suggested for best stability and Q. The polarized capacitor 1s tantalum ar
electrolytic. R4 is a pe-board mount trimmer control. The 2N2272 switch (optional) may be re-

quired to ensure fast turn off of the oscillator.

the lid, which is attached by means of two
no. 6 sheet-metal screws per side.

The transmitter and receiver pc boards
are supported above the chassis on
3/8-inch metal standoft spacers. All of the
sinaller boards are mounted on no, 4-40
surews, with two no. 4-40 nuts between
the boards and the chassis to serve as
standoff posts. A lock washer should be
used at each mounting point to ensure
good ground contact between the boards
and the chassis. A view of the trans-

"N (11~

receiver innards is provided in Fig. 6. The
revised transmitter is shown in Fig, 7
RG-174/1) miniature coaxial cable is
used for all rf and audio wiring between
the pc boards and the related panel jacks
and controls. The shield braid of each
cable should be grounded at each end.
The dc connections are made with hookup
wire that has been routed under the pe
boards in bundles after being bound with
lacing cord. A 470-uF, 25-V capacitor (sge
Fig. 1) is connected from the 12-V input

jack to ground at the rear apron of the
case. This helps to ensure a low-
impedance. 12-V bus and aids stability.

[ painted the front and rear panels dark
green. The top cover is painted gray. Both
painted sections were given two coats of
polvurethane clear spray after the paint
had dried for 48 hours. This was done to
provide a tough outer coating, which is
practically impervious to damage from
bumps and scratches. Green 1/d-inch
Dymo® tape labels were added to identify
the jacks and controls.

Adhesive-backed plastic feet {fouri are
attached to the bottom of the unit. I bent
a length of aluminum sheeting to a 30°
angle and placed it under the front of the
box to elevate the panel during operation
(see title-page photograph).

A set of pc-board templates and parts-
layout data can be obtained from ARRL
by sending $2 and a large s.a.s.e. Pe-
board details for the receiver section were
published in June 1982 QST

Setup and Operation

It is best to assemble and test cach
madule before mounting the circuits in
the cabinet and wiring them together.
“Murphy,” should he he lurking in the
background, can be unmasked carly by
this means. A scope or earphones will suf-
fice when testing the sidetone oscillator.
The T-R module can be checked by
grounding the key line and observing the
action of K1A.

Transmitter evaluation is accomplished
by placing an output indicator (VSWR
meter or wattmeter) between the PAand a
S0-ohm dummy load. VXO range can be
monitored on a station receiver, as can the
quality of the keying. The approximate
power output is determined by attaching a
2-W, 51-ohm resistor at the transmitter
output terminal, ¢losing the key (momen-
tarily!) and measuring the rms voltage
across the resistor by means of a scope or
tf probe and VYTVM. Power cutput
should be between 6 and 8 W, depending
on the supply voltage used. The power can
be determined from
W= R {Eq. 1)
where E is i rms volis, and R 1s in ohms.
Hence, if the load was 51 ohms and the
developed voltage across the load was 19,
the output power would be 7 W. Key-
down current drain should be under 1.5
A. My unit draws roughly 1,34,

The rf preamplifier can be tested and
tuned by connecting it temporarily to the
main station receiver. The gain. as noted
on the 5 meter {relative) shounld be bea-
tween 10 and 15 dB if all is as it should be,
There must be no popping or blank car-
riers heard in the receiver as the amplifier
is peaked. If there are some spurious
responses, the preamplifier is unstable. If
50, make sure the bypasg capacitors are
not defective and that all wiring is correct.



IFig. 8 — Interior view of the assembied trans-receiver, The receiver is at the far left. In descen-
ding order from the top center are the sidetone oscillator, the rf preamplifier and the break-in
delay modules. At the lower right is the Curtis kever, mounted on an L bracket above the transmit-
ter pc board. The transmitter shown in this view is an original W1VD unit to which the modifica-
ttons described in the texi have bean added. Fig. 7 shows the new transmitter board with a
raviser! pattern and layout. The carrier-lack {tune) switch is located on the rear panel of the rig.

Fig. ¥ — Photograph of the ievised transmitter, Homemadse heat sinking is provided for the PA
transistors (far right}. A crown heat sink should be placed on the driver transistor (board center).
The ground foil bas been etched away from the immediate area of the VXO to minimize stray
capacitance and increase the crystal range.

Spurious responses will indicate self-
osvillation, Only 4 smooth peak in re-

ceived signal should be noted.

Results
Early-on testing was carried out at

WI1FB while using a Cusheraft A4 triband
Yagi antenna at 50 feet. Countless stations
answered my CQs and gave reports
ranging from RST 569 to 599. Frankly, i
could discern no difference in my success
from that obtained with the FT-101ZD

station transceiver (100-W ouiput). |
worked numerous European stations, and
the JAs were easy to work too, when band
conditions provided a good path. 1 was
pleased when some operators asked what
brand of gear { was using; they were in-
terested because the ¢w note sounded so
good! Many were amazed to learn the unit
was homemade and that it put out only
7 W! This points out the value of proper
cw waveform shaping, a trick that has not
been learned by all of the commercial
manufacturers. A 5-ms rise-and-fall time
is the target value to shoot for.

On Aprif 2, 1982, the little rig was packed
and taken to 5t. James, Barbados, W.I.,
for a two-week holiday. The primary rig
was a Ten-Tec Argosy, which operated at
approximately 50 W during the 8PSEU,
8P6FI, WBIFSB/8P6 operation. The
20-meter antenna was a sloping dipole
over the seashore, the top end of which
was some 35 feet above the beach. Ex-
cellent results, worldwide, were obtained
with both rigs, and no operater could
detect & signal difference in transmitters
when 1 made unannounced switches during
(QS50s. Fortunately, we did not have to
rely on the QRP trans-receiver as a
backup, for the Argosy percolated nicely
from 80 through 10 meters. But, | had a
lot of fun with the small rig while testing
its effectiveness from a DX location.

Tag Ends

It is entirely possible that the trans-
receiver could be modified easily for use
on 15 meters and, probably, for 40
meters, The shortfall on 7 MHz would be
limited frequency shift with the YXO, but
on 15 meters it should match that for 20
meters. 1 have not explored these possi-
bilities and have no practical data to
offer. A skilled experimenter should have
no trouble with such a project.

The packaged unit could be made much
smaller than the example in this paper. [f
the pe boards were mounted on end (ver-
tically), that would be a step in the right
direction. Or, some of the boards could be
stacked atop one another. One might even
include an SWR indicator and Transmatch
in the cabinet.

If vou're a traveling ham, this may he
the rig you need. It will accompany me on
many business trips, vacations and
camping trips in the future. The unit may
be little - but it"s foud! e

Notes

13, DeMaw, “Build a Bare-Bones CW “Superhet,’””
QST, June 1982

I, Rusgrove, A 20-Meter, VXO-Controlled, 6-Watt
Transmitter,"” QST Dec, 1978,

‘Negatives, ¢ireuit boards and complete parts kits for
this trans-receiver are available from Circnit Board
Specialists, P.O. Box 969, Pueblo, CO 81002, tel.
303-542-5083,

‘W, Hayward and D, DeMaw, Published by ARRL,
Ine., Newington, CT 06111,

*See title-page photograph. A case made from double-
sided pe-board material would serve nicely in place
of the aluminem one shawn.

mm = in, X 25.4.
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HR-1680 Receiver
Modifications —
Try Them!

Is your 1680 as “‘sharp’ as you would like it to be? These
“fixes”’ will let you enjoy all-around improved performance.

By H. L. “Herb” Ley, Jr.,* N3CDR

needed a good 12-V portable receiver
for operation in emergencies. A used
Heath HR-1680 was located, then put
through its paces. It proved to be an ex-
cellent unit, but the selectivity and signal-
to-noise ratio were not up to par with my
other station equipment, and the verniet-
dial mechanism was erratic in operation.
So, recognizing that the HR-1680 im-
provement project involved circuit and
mechanical changes, | set to work.

Improving the Crystal Filter

The i-f amplifier section of the receiver
is straightforward, The second mixer on
the front-end circuit board feeds the first
i-f amplifier on the audio/regulator (A/R})
board. That stage is connected to the sec-
ond i-f amplifier through a cascaded half-
lattice crystal filter, made up of four
crystals. Unfortunately, the part of the
A/R board contaming the crystal filter is
packed tightly with components, offering
little room for modifications. A better
location for additions is near the output
of the second i-f amplifier, in the area
containing capacitor C235 and the 13.9
pH toroid (L201) (sée Fig. 1). Thus, the
problem of improving the i-f amplifier
selectivity and noise characteristics
became one of choosing a suitable addi-
tion for the space available.

An ARRL publication, Solid State
Design for the Radio Amateur,' provided
some excellent leads. The authors point
out a useful approach to improving the
signal-to-noise ratio of a receiver: the ad-
dition of a **tail-end” crystal filter at the

*Herbert L. Ley Asscciates, Inc., P.O. Box 2047,
Rockville, MD 20852

‘Motes appear on page 25.

29 N5¥.

i-f output. My approach to improve the
input filter selectivity was to measure the
frequencies of several sets of matched
filter crystals and to pair the crystals as
closely as possible in frequency so that the
filter response would be as sharp as possi-
ble.? This permits the extra crystals with
the outlying frequencies to be used in a
half-lattice tail-end i-f filter, which re-
places the original A/R board i-f output
circuit, This circuit concept worked out
better than expected, so read on!

How to “Do It’’

First remove the four filter crystals and
the two BFO crystals from the A/R circuit
board. Use as little soldering iron heat as
possible. Flow excess solder from the
crystal pins so they are smooth, Remove
excess solder from the circuit board. Next,
build the test oscillator in Fig. 2, so that
the exact crystal frequencies can be
measured. 1 buiit the oscillator on a
12-squared, hacksawed circuit board that
is patterned after the method described by
Leslie,” but any other method may be
used. The circuit must be an exact elec-
tronic duplicate of the BFQ oscillators in
the HR-1680, even to the point of match-
ing the load capacitance.

Measure the frequency of each crystal
removed from the receiver, as well as the
new crystals, and mark them. luse 1/2 %
l«inch  self-adhesive  labels,®  The
measurements should be made to the
highest resolution possible, preferably
hertz. You will find that the BFQ crystals
will be reasonably close to the frequencies
marked on the holders, but don’t be dis-
turbed if the filter crystal frquencies are
different from the holder markings. This
is because they are used as filter elements,
not oscillators. 1t is important to do all
measurements at one sitting, with the fre-

quency counter warmed up. Next, tabu-
late cach of the crystal frequencies on a
worksheet in descending freguency order.
A sample of my tabulation involving four
sets of four filter crystals and two BFO
cyrstal sets is given in Table 1. The more
crystals you have to work with the better
the final results will be.

The next step is to separate the crystals
into sets. The objective is to come up with
two filter crystal pairs, with each pair
being as ciosely matched in frequency as
possible. The average frequency for each
of the pairs should differ by about 1.25to
1.5 kHz to give a resulting passband that
will accommodate both cw and ssb sig-
nals. Depending on how closely each pair
of crystals is matched, and the filter ter-
mination, the passband of a cascade lat-
tice filter is about 1 to 1.5 times the fre-
quency separation. In three HR-1680s (in
which there was no change in the termina-
tion resistor originally used), a frequency
separation of 1,25 to 1,325 kHz gave com-
pletely satisfactory results. In addition, it
will be necessary to select two crystals for
the tail-end filter. This filter may, and
usually does, have a greater bandwidih
that the input filter. It is definitely not
necessary that the average frequency of
the four input filter crystals equal the
nominal 3395.000-kHz HR-1680 i-f; a
small deviation from that figure will not
be noticeable.

The final step is picking the most
suitable BFO crystal for each input-filter
set. Tabulate the average frequency of the
four crystals in each of the input-filter sets
in descending order. Against these figures
set the corresponding frequencies of the
usb/cw crystals (nominally 3396.4 kHz)
and the Isb crystals {nominally 3393.5
kHz), also in descending order. The BFO
crystals with the highest frequencies



should be used with the input filter of the
highest average frequency, and so on. An
example is provided in Table 2. Once this
step is completed, immediately bag the
crystals for replacement on the A/R cir-
cuit board. Once you'’ve put this amount
of effort into the project, you don’t want
to get the crystals mixed up! When vou
replace the filter and the BFO crystals on
the A/R board (using the construction
manual and the frequencies marked on
the holders as a placement guide), place
the crystal-frequency labels on a sheet of
paper and file them in the HR-1680
manual.

Once the crystals are on the board, the
receiver should be checked to make cer-
tain it is operational before adding the
tail-end i-f filter. A noticeable improve-
ment in signal-to-noise ratio should be ap-
parent, Through the courtesy of the staff
of the local Heathkit® store a comparison
was made with my modified set and their
shelf demonstrator, with the same anten-
na switched between receivers. A worth-

while improvement, as a result of crystal
seleciion, was observed. But don’t rest
vet! The improvement resulting from the
addition of the tail-end filter will be truly
remarkable.

The Tail-End Filter

The tail-end filter is contructed on an
etched single-sided circuit board that is
1-1/4 % 3/4 inches in size. The etching
pattern and component placement for the
board are given in Fig. 3, and the circuit
diagram is shown in Fig, 4. The tuned cir-
cuit in the drain lead of Q205 is a direct
copy of the crystal-filter components in
the *“*Mini-Miser’s Dream Receiver,”s
designed by WI1FB, for the same i-f. Com-
ponents are placed on the unclad side of
the board. Of particular importance are
the holes in the rircuit board, labeled A
through D, which are used to connect the
filter board to the main A/R board by
using short lengths of No. 22 bare wire, so
that the filter board just clears the com-
ponents on the A/R board.

REMOVE

TAL-END FLTER~

S,
S N

Fig. 1 — Component-side view of the HR-1680 audio/regulator board. The tail-end filter sits on top

of this board.

Before the tail-end filter can be installed
in the HR-1680, several components must
be removed from that board (L201
[13.9-uH toroid — wellow dot], C235
{150-pF mica] and C231 [10-pF disc]). The
wire from hole A on the tail-end filter
goes to the hole for €235 (originally at-
tached to the drain of Q205), and the wire
from hole B goes to the mounting hole for
C235 (originally connected to the 13-V
supply at the junction of C234 and R235).
Also, the wire from hole C goes over the
top edge of the A/R board to the ground
foil at the edge of the board (scrape the
protective coating from the foil before

Table 1
Crystal Frequency List

Filter Type
Measured Freq. (kHz)

Higher Lower
3395.665 3384 331
3395.645 3394.328
3395810 3304313
3395.564 3394.285
3395.554 3394283
3395.549 3394.277
3395.538 3384.260
3395.520 3394.234
BFQ Type

Measured Freq. (kHz)t

usbicw isb
6,589 3.768.
6.554 3.762
6,493 3.637

tSae text and Table 3 for method of selection,

Table 2

BFO Crystal Selection List

fRevr No.  Av. Fifter  BFO Xtal Frequency
Freq. (kHz) usbicw isb

3 3394993 3306580  3393.768

2 3394923  3398.554 3393752
3394.905 3396493 3393.637
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Fig, 2 — Tast oscillator schematic diagram and parts-placement diagram. Y1 is the crystal under test. Black areas represent copper.
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Fig. 3 — Tail-end tilter circuit-board etching
pattern and parts-placement diagram. The
#tching pattern is shown full size with black
areas representing copper.
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Fig. 4 — Tail-end tilter schematic diagram. Y1
and Y2 are 3.3938 and 3.39505 MHz, raspective-
Iy. L1 is 8 bitilar turns on an FT37-81 core.

saldering) and the wire from hole I goes
to the counting hole for 231 (IQ-pF
disc), originally connected to the junction
of R242 and pin 4 of €204,

The tail-end filter addition will reduce
the receiver gain significantly because of
insertion loss, causing a reduction in
signal volume and a lower S meter
reading. These anomalies can be returned
to their original state by making two cir-
¢uit board changes. The first is the
replacement of R235 (4.7 k) with a new
resistor of 2.2 k2. This resistor is located
in the bottom center of the circuit board
and controls the S meter action. The se-
cond change is the addition of a 330-pF
disc-ceramic capacitor as the emitter
bypass element on (207, Heath apparent-
ly considered adding such a capacitor,
because holes and foil pads are present
but not wsed. The position for the
capacitor is adjacent to the 270-0 emitter
resistor (R263) at the bottom right-hand
corner of the board. Its location is iden-
tified in construction manual pictorial 4-6
with the comment, “Do not install a
capacitor at this location.”” It is important
that a capacitor no larger than the one
specified be used. Larger values will give
greater gain, but they also cause intermit-
tent stage oscillation.

Another addition is recommended for
cw buffs - the installation of a 7-25 pF
ceramic trimmer directly across Y206, the
usb/cw BFO crystal. It can be added to
the rear side of the board, positioned so
that it can be adjusted from the top of the
receiver. This trimmer permits adjusting

Table 3
Crystal and Filter Data for Thres Modified Receivers
Recefver No./ input I-F Tail-End
Crystal Type Filter Fiiter
Fraquency (kHz) Frequency (kHz)
Each Unit Mean Single Crystal Only
1) Hi Pair 3305.538 3395.564
3395.529
3395.520
Lo Pair 3394.283 3394234
3384.280
3394.217
Filter Avg.” - 3394.905 3394895
Freq.
Spacing 3381.249 3391.330
2} Hi Pair 3395,554 3395610
33a5.552
3995.549
Lo Palr 3394.313 3304 250
3394299
3394.285
Eilter Avg. - e 3394.923 33094.935
Freq.
Spacing — 3391.253 3301,350
3 Hi Pair 3395.665 Niat
3395.655
3395.645
Lo Pair 3394.331 N/A
3394.330
3394.328
Filter Avg, - 3394.993 NIA
Freg.
Spacing - 3391.326 NiA

TThere was na tail-end tilter added to receiver no. 3,
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the BFQ beat note on ¢w so that max-
mum S meter response falls in the center
of the active audio filter passband. This
addition results in one disadvantage: It
makes the BFO difficult to start if the set
is exposed to cold temperatures. For the
ssb operator there is no need to make this
modification.

Once these changes have been com-
pleted, the ush/cw BFO crystal frequency
can be adjusted for cw reception and the
tail-end filter aligned. The A/R board is
inserted in the receiver by means of three
circuit-hoard extenders. With the calibra-
tion oscillator turned on and the BFO set
to usb, tune the receiver to the calibrator
signal at a convenient 100-kHz dial
marker. 'The 600-pF trimmer on the tail-
end filter board is tuned for maximum
signal (if it has been added for ¢w opera-
tion), and the pew usb/cw padding
capacitor is adjusted for the lowest
calibrator signal heat note. Now the
receiver is tuned to produce a beat note
that is approximately 750 Hz (the af filter
center frequency). The 600-pF trimmer is
adjusted carefully to peak the calibrator
signal. If the receiver is tuned from one
side of the signal to the other, the receiver
should demonstrate excellent single-signal
ow response. Some readjustment of the
600-pF trimmer may be necessary. If a
sweep generator is available, it can be used
to set the trimmer to the proper value. its
use is not necessary because exceflent per-
formance can be obtained using the align-
ment procedure described above,

Tail-end filter alignment of ssb opera-
tion is considerably simpler because of the
broader passband required in that mode.
Tune in an ssh signal with the BFO set to
the proper sideband and the 600-pF trim-
mer set to produce the clearest received
signal.

Curing Dial-Drive Problems

Some HR-1680s exhibit unnecessary
problems with the vernier-dial drives.
My receivers have been no exception, 50
'd like to offer some suggestions for
making the system work the way it was
designed to.

If you are correcting drive alipnment in
an already constructed set, it is necessary
to remove the VFQ tuning capacitor for
proper realignment. Removal is a simple
process. First, unsolder the heavy wire
from the VFO capacitor terminal. Re-
move the nuts holding the dial lamps and
push the lamps to one side so the dial
pointer plate may bhe taken out, thereby
permitting tilting of dial and capacitor.
Loosen the front vernier drive screws and
remove the four VFO capacitor mount-
ing-bracket screws. Carefully push the
capacitor toward the rear to disengage the
front vernier drive; then tilt and lift out
the dial and eapacitor. Loosen the
bracket, vernier and capacitor screws 50
you can begin the realignment process
from scratch.



In addition to following the manual in-
structions exectly, I recommend the use of
all four mounting screws in the step
shown in the manual pictorial, 5-8. These
four screws must be turned down rightly
before securing the other screws of the
capacitor mounting brackets and vernier
drives; care in this procedure pays big
dividends. In the final mounting of the
VFO capacitor to the chassis, tighten one
set of screws in diagonally opposite posi-
tions before securing the last two. If the
drive is still not smeoth when you finish,
repeat the vernder alignment until it is.

If vou prefer a lighter touch to the
drive, additional work is required. Only
the front vernier drive requires attention
in such situations, so you may complete
the task by removing the tuning knob and
the front drive (on its mounting plate)
without removing the VFO capacitor and
dial. Once the front vernier drive is free, a
portion of the lubricant from the ball-
bearing drive is removed by flowing a
small amount of lighter fluid through the
mechanism. When this is done, the lubri-
cant tmust be replaced by adding pe-
trofeumn jelly to the ball bearing races on
the front, the back and the inside of the
hollow shaft. Use a small screwdriver and
work the drive until the lubricant is taken
up. Replace the mounting plate and front
drive, then tighten the shaft setscrews and
mounting-plate screws. Treated this way,
the drive can be spun easily with a single
finger, and it still retains the smooth
action.

1f the dial has too much backlash, the
grease in the front vernier drive can be
replaced with automotive cup grease. Fill
the hollow rear shaft of the drive about
half-full with cup grease, insert a spare
piece of 1/4-inch shafting in the rear of
the drive, then press it into the drive, The
cup grease will be forced into the drive
races, expelling the old grease, which must
be carefully wiped away before the vernier
drive and mounting plate are replaced.

This project has produced a modified
HR-1680 receiver having much better
single-signal and signal-to-noise charac-
teristics than the original kit receiver. In
this sense, the project was highly produe-
tive. In addition, it has been an educa-
tional exercise in receiver modification
and design that has been most infor-
mative, I highly recommend the project
to current or future Heath HR-1680
owners. G

Notes

'"W. Hayward and D). DeMaw, Sofid State Design for
the Ruadio Amateur (Mewington: ARRL, 19771, pp.
R5-88 and 217,

‘Heath sells & matched set of four HR-1680 fitter
crystals for $36.20, The part number 1s 404-331, At

least one set of ¢rystals is required to complete |

he project.

*S. B. Leshe, **Breadboards Revisited,”” (ST, Feb.
1974, p. 30.

‘mm = in, X 25.4.

. DeMaw, “The Mini-Miser's Dream Receiver,"
08T, Sept. 1976, p. 20,

Strays

UoSAT-OSCAR 9 LIVES!

(7 When UoSAT-OSCAR 9 was launched
in October 1981, satellite enthusiasts
around the world had high expectations
that it would serve as a valuable educa-
tional and experimental tool. (See related
article beginning on page 53.) Those
hopes suffered a serious setback in April
1982, however, when a command system
glitch sidetracked final in-orbit checkout
and stabilization. The glitch caused both
telemetry beacons to be gated on — a
major disaster, since at least one beacon
had to be off for the satellite to **hear”
ground commands on the band of the in-
active beacon. With the 2-meter beacon
desensing the 2-meter command receiver,
and the 70-cm beacon desensing the 70-cm
command receiver, UO-9 had, in effect,
QRMed itself to “*deaf*"!

The UoSAT team at Surrey tried in vain
to execute further commands; UO-9 sim-
ply would not respond. If nothing were
done, UO-9 would be useless thereafter.
The only hope lay in finding a ground sta-
tion sufficiently powerful to overcome the
local beacon and capture the command
receiver, This would not be easy, since the
satellite would be no closer than 330 miles
(530 km) — its orbital altitude — from the
ground station,

GIYIO  contacted  Dave  Olean,
KI1WHS. Dave made a valiant effort with
his powerful 2-meter EME array (QST
cover, Sept. [(981), With 26-dBd gain,

Dave zapped UO-9 with about 250-kW ef- -

fective radiated power (erp), but could not
break through,

Later in July, a team of amateurs at SRI
International, Menlo Park, California,
took up the challenge. Under the leader-
ship of Dr. Robert Leonard, KD6DG,
director of the Radio Physics Laboratory
of SRI, an ad hoc UoSAT Salvage Team
set to work rehabilitating the 150-foot
{46-meter) SRI dish antenna. Occasionally
used for EME work, the big dish had been
out of service for years and had fallen into
disrepair. Overcoming failed arzimuoth
drive motors, leaky hydraulics and ob-
solete or missing computers, the team put
the big dish on the air in August.

After several disappointments, the
breakthrough occurred on September 20,
when, according to KD8DG, ““All the
right pieces fell into place.”” With its
42-dBd gain pointed skyward, the big
“rig’’ was keyed at 2235 UTC. About 10
MW of 70-cm erp blasted toward the
““deaf”” bird. UO-9 wouid either respond
by turning its beacons off or by incan-
descing in the 70-cm flux!] The beacons
fell silent, and the jubilant Salvage Team
knew at that instant that UO-9 had been
saved, Awakened from his bed at mid-

The team at SAI International that zapped
UoSAT-OSCAR 9 back to life, from the left:
WEYBL, KD6DG, KBSLZ, WEMX1, KETDR,
W6IRA, KEBD, WBWMC and WEGXN. (photo
courtesy SRI International}

night, G3YJO, at Surrey, scon was to
confirm that, indeed, UoSAT was now
responding to commands and that
telemetry indicated the spacecraft's health
as “nominal” (read FB). Operations will
resime soomn.

The dramatic salvage mission at SRI
caps a singular episode in amateur sateflite
annals, However, the beneficial effects
will be shared by all of Amateur Radio.
The perseverance and professionalism of
KiWHS, and the teams of G3YJO and
KDaDG reflect enormous credit on all.
While Amateur Radio history is replete
with splendid exampies of self-policinig in
regulatory issues, here we may have seen
the best example of the flipside: The
Amateur Service is also self-healing in
cases of complex fechnica! maladies!

It is a very proud day indeed! — Vern
“Rip”* Riportella, WAZLQQ, Executive
Vice President, AMSAT

Next Menrth Inh QST

December QST will put you in a holi-
day mood with a host of enjoyable
reading. Highlights are
® the first of a two-part article on the
firat kW, 2.30 MHz, linear broadband
amplifier using power MOSFETs —
an outstanding achievement.
® a Beginner's Bench workshop
project (using readily available parts)
that vields a versatile station
accessory.
® articies on two timely subjects of
general interest: cable-TV inter
ference and the new League pro-
grams that can bring your affiliated
club the recognition it has so richly
earned.
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The JF Array

You don’t have a ‘‘green thumb’’ for antennas? This multiband
“antenna farm’’ is easy to grow!

By Richard R. Schetlenbach,* W1JF

It is purely accidental that the name of
this antenna and my call sign are identical,
However, it is no accident that the JF
Array is a relatively simple but highly ef-
fective antenna system. It covers the 80-,
40- and 15-meter bands from a single
transmission line. This antenna provides
significant gain on the 40- and 15-meter
bands, while acting as a standard A/2
dipole on 80 meters. In fact, the array may
be used on all hf amateur bands, without
the gain and directional characteristics
found on 40 and 15 meters.

The initials *“JF"" describe the physicai
configuration of this array. On 15 meters,
the antenna consists of two back-to-back
1" type radiators; hence the name **J
Flat-Top,” which i5 shortened to JF.

Theory of Operation

In essence, the JF Array operates as
four [/2-4 elements in phase on 15 meters,
and two 1/2-1 elements in phase on the
40-meter band. On both bands, the feed
impedance is extremely high, Therefore,
an open-wire feed line (300 to 600 ohms) is
recommended between this antenna and
your Transmatch. Remember that thisisa
balanced antenna system, so it is desirable
to maintain current balance from the
antenna all the way back to your matching
network.

Under some circumstances you may
find it necessary to experiment with the
lenngth of your open-wire feeder. This is
because some ¢operating frequencies and
line-length ¢combinations present a load
impedance beyond the capability of your
matching network. The use of a
nonharmonic-length feeder is the usual
prevention or cure for this condition,
Feeder lengths in multiples of 25 to 27 fect
should allow all-band operation without
any problems.’

Construction

The flat-top section of the antenna is
made from no. 14 copperweld, or no. 12
hard-drawn copper wire (Fig. 1). Heavy-
gauge wire is necessary to support the con-
siderable weight of the array. The two
stub sections should be made from no. 14

‘m = ft x 0.3048.
*12 Whitehall La., Reading, MA 01887
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Fig. 1 — A dimensional drawing of the JF Array.
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or 16 hard-drawn copper wire, and are
held apart from the flat top by means of
homemade spreaders. These are fabri-
cated from 1/4-inch-thick plastic or
Plexiglas sheet (Fig. 2A). The length of in-
dividual spreaders is not critical, but it
should not be longer than 4 inches to pre-
vent the wires from becoming unwieldly
during installation. A spreader should be
placed every foot, or less, along the stub

to provide support and to prevent undue
movement during windy periods. The
spreaders are held to the main antenna
wire by small lengths (4 inches) of no. 14
or 16 copper wire. This tie wire should be
passed through the clearance hole at the
¥ groove end and wrapped tightly on
both sides (Fig. 2). The stub wires then are
passed through the opposite clearance
hole, and not tied, allowing freedom of




THEQRETICAL GRIN:
| 9 dEd

5.2 shd

O dBd

N,

- / k )
o— -\\ O @ s \\ el
15-M, 4~ EL F0-M,2-£L a0-M
HROADSIDE BROADSIDE MALF ~WAVE
COLLINEAR COLLINEAR DIPOLE

ARRAY ARAAY

Fig. 3 — Radiation patterns and theoretical
gain figures for the JF Array on different bands
(for comparison only).

movement for stress-free support. After
attaching the stubs, solder a jumper wire
between the center-tap of each stub and
the main antenna wire (Fig. 1}. Ensure
good electrical connections by first
scraping off any enamel insulation or
oxidation, and by wrapping the wires
tightly before soldering.

Balanced feeders may be purchased, or
comstructed from no, 14 or 16 copper wire
spaced apart by the spreaders shown in
Fig. 2B. Various types of commercial
open-wire transmission line offer the
builder a lightweight, already-built
option. Any of the popular 300- to
600-ohm lines will do.

Performance

It is worth noting that the JF Array
radiates the main power lobe broadside to
the wire and not off the ends as a conven-
tional, harmonically operated antenna
does (Fig. 3). With a properly balanced
feed line, you will observe that the array
has an extremely clean radiation pattern.
Installed at the 30- to 45-foot level, the
antenna provides good DX performance.
‘There is yet another desirable advantage
to be found: the JF Array provides an in-
herent diversity effect on the bigher fre-
quencies because of the large capture
area. This effect greatly reduces fading
that may occur during certain propa-
zation conditions. Give this simple
antenna a try. You shall be pleasantly
surprised! ]

Dick, WIJF, a native of Southern California, was
Jirst licensed as W8TKX in the fate 19305, He is a
S-year veteran of both the U.S. Army and Navy,
and has served as @ communications specialist for
nearly 40 vears. Currently, Dick Is o consulting
scientist with Support Systems Associates, Inc., of
Burlingion, Massachusetts, In addition to his exten-
sive communications experience, Dick holds a BSEE
degree, and has completed post-graduate work in
Business Management and Industrial Engineering.

New Precducts

ARCHER CIRCUIT SYMBOLS AND
PC-BCARD-LAYOUT TEMPLATES

[J Racio Shack offers two new tools
geared to help students and amateur or
professional circuit designers and builders
achieve accurate, high-quality schematics
and designs. A circuit-symbols template
{276-180) and a pc-board-layout template
(276-179) are available for $3.95 each.

The circuit-symbols template offers a
large selection of component and logic
symbols, There are also two ruled edges
with 0.1-inch graduations. A pe-board-
fayout template eliminates guesswork in
pce-board design. It supplies exact-size
(% 1) stencils for most commonly used
active and passive components, including
1Cs and discrete devices. Look for these
offerings at your nearest Radio Shack
store. — Pauf K. Pagel, NIFB

PAC-TEC ENCLOSURE KITS

[J PAC-TEC Corporation offers 28 dif-
ferent plastic enclosure kits to aid in the
construction of attractive and durable
custom enclosures for & variety of items
including power supplies, digital clocks,
specialized test equipment, junction boxes
and equipment interfaces. By using either
the fixed-size units or the expandable
units that allow the user to construct cases
with several heights from a single kit, the
designer can build the enclosure right on
the workbench.

The kits, which come in four standard

colors, include top and bottom covers,
filler panels, front and rear panels (ad-
justable in expandable height models) and
an assortment of necessary spacers and

hardware. Available options include
handles and tilt stands. Interior mounting
bosses for securing components are
standard, and detailed assembly and
modification instructions are included
with each kit. Froant and rear panels can
be drilled, cut, punched and silk-screened
for displays and controls.

Available sizes range from the hand-
held Series HP, which measures 3.6 x
8,75 x 1.12 inches, to the substantial
Series CL., which measures as large as 12.5
¥ 11.63 % 8.76 inches.' For more infor-
mation, contact PAC-TEC Corporation,
a subsidiary of LaFrance Corp., Enter-
prise & Executive Ave., Philadelphia, PA
19153, tel. 215-365-8400, — Paul K.
Pagel, NIFB ]

‘mm = in. X 25.4
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The Copper “80” Kettle

Are you ‘‘steaming’’ mad
because of computer RFI?
Try this unique fix for your
TRS-80® microcomputer and
enjoy QRM-free contacts.

By Hubert H. Wheeler,* W4|BU

t was in March of 1980, immediately
after my retirement, that I became in-
terested in RTTY and began investigating
several of the methods to get on the air
using this mode. At the time, [ thought a
computer and an interface would be the
most appropriate setup, since it would
give me two alternatives: the ability to
interface with my Collins S$-Line for
RTTY and cw, and to have a personal
computer as well. After looking at several
computers, 1 clected to go with the
TRS-80% Model I Level I and the
Macrotronics RTTY/ew interface, even
though | had been told of an RFI
problem.

The problem with RFI was serious
enough to make me wonder if I had made
a big mistake. [ read what J§ could on the
subject, including an article from QST
Following some of the suggestions from
the article, I installed a new grounding
system, shielded cables between the
Macrotronics interface and the ham gear,
and used Tube-koat on the inside surfaces
of both the computer and the expansion
interface.? The application of the Tube-
Koat was not noticeably effective,

During a trip to Atlanta, 1 visited a ¢raft
shop that specializes in products for the
fabrication of stained-glass windows and
Tiffany-style lighting fixtures. It was there
1 discovered an adhesive copper foil. If
this type of foil were available in sheets
rather than narrow tapes, it could possibly

'Notes appear on page 29,
*2100 Buckingham Dr., Huntsville, AL 35803
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be the answer to the RFI prablems. Cor-
respondence proved that it is available in
rolls, 24 inches in width and 36 vards
long.* If there were a sufficient demand,
shorter lengths could probably be pur-
chased.® The amount required is approx-
imately 5 vards,

fnstallation

The adhesive copper foil comes in three
sizes: 0.001, (LO0125 and 0.0015 inch. 1
suggest the 0.0015-inch size, since it seems
to be best suited for the wear and tear of
continuous use. Also, it is the best size to
solder to. About 15 feet of the 24-inch foil
is required to cover the keyboard and the
expansion interface, to install the ground
planes, and to shield the flat cables.

Fortunately, the foil acts as its own
Jjumper between individual sections when
there is an overlap of about 2 inches, The
foil can be soldered ance it is applied to
the TRS-80% microcomputer, but be
careful because the foil is thin, [f you plan
to solder the joints, practice on a spare
cover first. The use of a small iron, ap-
plied quickly, will do the job nicely, with
no damage to the plastic beneath,

My machine is no longer in warranty, so
I began by opening the keyboard and in-
stalling a 20-gauge copper sheet between
the keys and the printed-circuit board in
the keyboard. The ALPS keyboard, in-
stalled in my computer, is the suceessor o
the keyboard with keybounee. [ can’t be
sure that this installation will work with
the carlier keyboard. 1 drilled 1/4-inch
and 3/8-inch holes in the copper sheet to
match the stand-off supports, and install-
ed the copper sheet between the keys and

stand-offs. Be sure to clean the sheet
thoroughly before final installation, for it
takes only a minute particle of copper in
the wrong place to cause havoc. Also,
cover the printed-circuit board with a
towel or other soft cloth to protect it from
scratches. This copper sheet should not be
grounded; rather, let it act as an clec-
trostatic shield. T eliminate contact with
the ttat cable that connects the printed-
circuit hoard with the keyboard, the cop-
per shect was cut to the size of the
keyboard, measuring front to back, and
was cut diagonally from back to front on
the left side.

The foil will be applied to all surfaces of
the keyboard and the interface, except the
keyboard proper and the ventilation
holes. At the ventilation holes, let the foil
come up to, but not cover, the siots. Triun
the foil that covers the screw holes and the
interface switch, and test with an ohm-
meter for continuity from the cables to the
keyboard and the interface. If there s no
continuity, use solder o bridge the foil
junctions,

Copper screen wire is used for covering
the ventilation vpenings. It is 16 % 16
mesh, wire diameter of {8 mills. | had
congiderable trouble in finding a vendor
for copper screen wire. 1t seems that it is
not available at the corner hardware store
anymaore,*

The screen is applied after the foil is in
place, by being cut to size, tinned around
the outside cdges to prevent raveling,
shaped to fit and soldered in place. |
would recommend using a Aot iron. Be
guick!

[nstall a ground lug on the Macro-



tronics cabinet. This will serve the follow-
ing purposes: (a) a connecting point for
the shields of the interconnecting cables;
(b) a connection from the earth ground to
the Macrotronics and the printed-circuit
boards (through the interconnecting
cables); and (¢) a point to which a connec-
tion may be made from the copper foil to
the earth ground.

I removed the power supplies from the
expansion interface, covered them with
foil, and shielded the cables, A brute-
force filter that serves just these two
pawer supplies was installed. This brute-
force filter is connected in series with the
Radio Shack line filter.

Testing

All testing during and after the installa-
tion was done in the following manner:
The tests were made by first connecting to
a dummy load, and then to an antenna for
each of the hf bands.

I learned that the printed-circuit boards
in both the computer/keyboard and the
expansion interface are grounded from
one to another through the interconnec-
ting cable. This same ground is also
through the connecting cable to the
Macrotronics cabinet. There is, therefore,
no need to worry about bringing a ground
out of the TRS-80 unit, for it is already
there. The following items had no effect
on the amount of RFI when these were
disconnected: (1) the cassettes and their
cables: (2} the printer and its cabled con-
nection: and (3) the video display and its
cabling.

With the Macrotronies interface con-

Strays M-

E.T, “PHONES HOME"’ WITH
HELP FROM A HAM

] What do a Hollywood producer/direc-
tor and a radio amateur have in common?
The answer is the summer 1982 smash-hit
motion picture E.T. The Extra-
Terrestrial. Steven Spielberg may have
produced and directed the movie to in-
stant success, but it was the ingenuity
of Henry Feinberg, K2880Q, of New York
City, that provided the movie’s main
character, an alien from a distant galaxy,
with the means to communicate with its
home planet.

The project started about a year and a
haif ago when one of Spielberg's aides
called K285Q, then an exhibits and
science demonstrations coordinator for
Bell Labs in Murray Hill, New Jersey, and
asked him if he would devise a ““com-
municator’’ that could be used in the film,

nected directly to the computer, the RFI
was reduced considerably. This did not
permit the use of my printer, so 1 elected
to leave the interface connected during the
installation and during all tests.

Results

[s it all worth the effort, vou ask? Well,
['m going to tell you how it is! Before 1
started on this modification, 1 could not
use the 80-, 40-, 15- or l10-meter bands
because of RFI, and 20 meters was barely
usable. Since the modification, the video
is very clean during transmission, even
when the kW amplifier is activated. Dur-
ing receive, I can barely hear the RFI on
40 meters, but it is not enough to deflect
the § meter -— except at one spot near
7092 kHz.

Covering the exterior in the manner
described above should not void the war-
ranty if it is still in effect, unless, of
couwrse, you did install the copper sheet in
the keyboard. Since my warranty had ex-
pired, this did not present a problem. Fur-
ther, I suspect that the fact that the units
have been opened will not deter the com-
pany from repairing them, though a
charge may be involved. [Please check
with Radio Shack before modifying
machines that are still under warranty, -
Ed.|

Observations

[ found the solution to be extremely ef-
fective. If only the manufacturer would
provide a kit! I am told that the Model [1
machines have been modified in com-
pliance with FCC regulations, but | am

Since designing items along these lines is
something Feinberg has done much of his
life, he agreed to take on the E.T. com-
miticator as a part-time project.

Henry Feinberg, K28SQ, displays the “com-
municator” he created using a clothes hanger,
a child’s phonograph, an umbrelta lined with
aluminum foil and other househgld items that
enabled E.T. to cali long-distance — at inter-
galactic rates, of course. (Roger Tully photo)

not aware of the effectiveness of this
maodification. {See FCC Part 15.25 for
details.)

In working on this project other ideas
have oceurred to me concerning the use of
the copper foil. It would be possible to
enclose any plastic case used for making
electronic equipment. It might even be
possible to use this foil for the construc-
tion of copper-coated printed-circuit
boards, though 1 will leave this for others
to investigate.

I believe that clock modifications are
available for the TRS-80 microcomputer.
This might have some effect on reducing
the RFI by changing the clock frequency.
It might be possibie to install a small
capacitor in parallel with the crystal to
recduce the 10.6-MHz frequency to about
10.48 MHz and thereby eliminate the
second harmonic now present at 21.289
MHz. This would move it out of the band
rather than eliminate it!

I will be happy to respond to any and all
inguiries. Please send an s.4.s.e with your
questions. If vou are active on RTTY, 1
hope we can have a Q80 one day. Good
fuck! 1] 250

Notes

'P. E. Cooper, “Microcomputers and Radio Inter-
ference,’” ST, March 1980, pp. (7220,

*Tube-Kout 15 a conductive aerosol spray soid by G. €.
Eiectronics, 400 south Wyman St., Rockford, IL
#1101,

‘mm o= i, X 25.4.

‘Rolls of copper foil may be obtained from Edeo
Supply Corp., 323 36th St., Brooklyn, NY 11232,
tel, 81H-221-0918, ext. 19,

*Copper screen is available in strips, 36 inches wide x
| toot long, from McMaster-Care Supply Co,, 600
Country Line Rd.. Elmhurst, [L 60726,

Using articles commonly found around
the average American home —— such as
a child's toy, a knife and a fork, a ¢ir-
ular saw blade, a coffee can, a TV tuner
and an umbrella -— K288Q designed a
“plausible’ beacon transmitter that could
operate unattended, vet bhe capable of
directing a pinpoint signal (microwave) in-
to space. While in real life the com-
muaicator really does not transmit any rf,
moviegoers will be delighted to know that
the device does have a **special effect®” on
E.T., who is able to **phone home’* with
it. — Bill Pasternak, WAGITF, Panorama
City, California

HQ. LAB RECEIVES EQUIPMENT
DONATION

(1 The Yaesu Electronics Corp. recently
donated an FT-680R 6-meter multimode
transceiver and companion FP-80 power
supply to the ARRL tab. This unit will
serve to complement the lab’s test equip-
ment. ARRL expresses its gratitude for
this gift,

avambhaor 100 oy




Amateur Use of Solar Electric

Power'

Part 2: For emergency use, collected solar energy must be
stored. This is the description of the method and mechanics
used with the PV modules discussed last month.

By C. Philip Chapman,* WEHCS, Paul D. Chapman and Alvin H. Lewison

S imply connecting a photovoltaic (PV)
array to the equipment to be powered is
not the most efficient means of using solar
energy, especially for emergency use.
Power would then be available only
during periods of sunlight, and emergen-
cies can occur at any time of day — or
night. To .provide the power required
during no-sun periods, the collected solar
energy must be stored. This may be ac-
complished by means of batteries.

A battery box (see Fig. 6), constructed
on a concrete pad, is used {o house the
batteries and a shunt regulator. A floor-
board provides an air gap and lifts the six
batteries off the concrete. Water entering
the battery box will not collect around the
base of the battery pack, but will rtun out
of the enclosure. The front, sides and
stoping roof of the box are constructed
from marine-grade plywood that is water-
proofed and painted before assembly. To
prevent water from entering into ventila-
tion areas, the roof has an overhang along
the front edge and a tight seal around the
mating sdges.

Puring battery charge, considerable
amounts of hydrogen and oxygen can be
produced. It is important not to allow an
accumulation of these pases, particularly
if electromechanical devices are used for
inverter actuation and power distribution
and management. Vents are placed in the
front section of the box and on the one ex-
posed side to provide ventilation. In the
roof assembly, holes are added around the
front and sides to allow any gases that
may collect against the inside top of the
roof to escape. Holes are located also in
the back side in an area immediately

TAdapted from Jet Propulsion Laboratory publi-
cation 822, "A Low-Power Photovoltaic
System With Energy Storage for Radio Cotn-
munications,” Jet Propulsion Lahoratory,
Califernia Institute of Technology, 4800 Qak
Grove Dr,, Pasadena, CA 91103,

*2922 Alta Ter., La Crescenta, CA 91214
30 OST=

Fig. 8 — A view of the battery box showing the batlerias, inverter and the breaker panel.

above the heat-sink area. Finally, all the
rectangular vents are covered with
aluminum vent mesh to prevent animals
from entering the box.

System Highlights

Fig. 7 is a conceptual diagram of this
system, Extensive metering and the use of
circuit breakers and isolation diodes are

shown. The first isolation diode after the
array protective diodes is used to isolate
the PV panel-voltage meter from the rest
of the system. This diode and the second
isolation diode are Shottky devices.
Shunt Regulator: As shown in Fig. 8, a
pAT23 1C is used as the active device for
the shunt regulator; it drives a pair of
Drarlington power transistors. These tran-
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sistors are in series with the shunt resistors
and regulate the current being diverted
from the battery pack and load. [t is
because of their particular de current gain
versus  collector-current  characteristics
that these transistors were selected. The
current gain of these devices peaks when
the collector current is between 4 and 6 A
and is about 175 at 77°F. About 23 mA of
base current is required to conduct 4 A
through each device; the 1C is capable of
supplying at least 60 mA of drive current.
At na time are the transistors driven into
saturation, and the drive current is limited
by the 130-ohm resistor and the 91-ohm
resistors in each bhase lead.

Ay more array current is required to
operate the equipment or charge the bat-
tery pack, drive current is reduced ac-
cordingly, If all of the array current is re-
quired by the load and battery pack, the
shunt regulator turns off completely.
Regulator control is accomplished by a
feedback loop that senses battery voltage,
The battery pack is maintained at a poten-
tial of 14,1 V during sun periods,

The 2.2-uF capacitor between the out-
put and the inverting input of the 723 1C,
and the 33-uF capacitor from the
noninverting input to ground, stabilize the
IC. These steps are necessary bhecause of
the high gain and wide bandwidth of the
IC, which makes them highly sensitive
when used in PV systems, The voltage
regulator circuit board is heavily bypassed
with 0.1-uF capacitors to bleed off any rf
that might ride into the regulator box on
the cable Tharness.. Three parallel-
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connected, 8-ohm, 100-W, wire-wound
resistors act as collector (shunt) resistors
for each power transistor. These values
were selected to allow at least 4 A of col-
lector current for each device, About two-
thirds of the shunt power is dissipated in

the resistors, allowing the transistors to be
operated conservatively, The resistors are
mounted by means of stand-off brackets
on the outside of the metal box containing
the regulator. The transistors are mounted
on heat sinks at the bottom of the battery

Movembaor 1982 31




box, where air is available for convective
vooling.

Battery Pack and Power Conversion:
The six batteries are connected in series-
parallel to give a nominal 12.7-V open-
circuit poteatial. This battery pack has a
rating of about 400 Ah at a 225-A rate.

Power dissipated in the battery pack is
not simply the charge current times the
float (charge) voltage. Tt can be deter-
mined by the following:
aw = (Ey — Epl (Eq. D)
where

gyw = dissipated power in watts

Ey = thermal-neutral voltage (2.07 V

per cell for any lead-acid battery)

E; = battery potential with [ amperes

flowing

I = charge current in amperes

The aging factor for deep-discharge
lead-acid batteries is a function of the
number of deep discharges experienced by
the battery pack and the depth of the
discharges. - it is electrolvte-temperature
dependent.*

In general, it is advisable not to allow
the battery pack to drop below 50% of
full charge. This will extend the pack life

‘Notes appear on page 34.

by perhaps 40% in normal temperature
environments when compared with dis-
charges down to 80% of full charge, For
tead-acid batteries, Ah out of the battery
is nearly equal to Ah into the battery. A
conservative rule of thumb is

Ahcharge # Algischarge X 1.1 (Eg. 2}

Power-conversion equipment is used to
convert the 12-V dc to 117-V ac, and 12-V
de to 700-V de. While the communica-
tions equipment will work on 117-V ac as
well as on 12-V dc, the 117-V ac is re-
quired to rotate the antenna arravs. Also,
the low-band equipment ¢an run higher
power output using 117-V ac rather than
12- and 700-V dc.

A Nova 5060-12 fixed-frequency, sine-
wave, single-phase inverter is used to pro-
duce 117-V ac from the system dc voltage.
It has a maximum continuous output
rating of 500 VA and is voltage and fre-
quency regulated. Inverter efficiency is
about 60%. The inverter can be actuated
from the battery box or the radio room by
means of a relay mounted in the battery
box.

A de-to-dc converter supplies high
voltage to the final-amplifier tubes in the
low-band gear when this equipment is
used on de. This converter will produce

between 600 and 700 V and is not voltage
reguiated. Therefore, the input power of
the low-band equipment is a function of
the batterv-pack status. This converter is
located in the radio room and is actuated
by a switch on the low-band transceiver.

Metering; During the time the station is
not being used, engineering and scientific
data are acquired, This is accomplished by
a complement of meters {scc Fig, 1)
measuring various currents and voltages
throughout the system. The Simpson de
voltmeters used incorporate self-shielding
annular, 1-mA movements and provide
24-hour-per-day monitoring with minimal
power consumption hy the meters
themselves. Diodes are used where needed
to provide the necessary isolation and to
ensure each meter display is restricted to a
specified measurement task.

A de voltmeter is located at the station
operating position, where the operator
can monitor the dc voltage level at the
equipment location at all times and under
varying loads. The reading can be com-
pared with the battery voitage level meter
to determine exact losses on the supply
line to the station,

An Ah meter (Fig. 9) using the IMC
madel 520 digital ampere-hour integrator
monitors the PV array output.’ The IMC
module consists of a voltage-to-frequency
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canverter (VFC), a 4-1/2 digit event
counter and an LCD. A highly stable op-
amp amplifies the input signal and sends it
to the VFC. The VFC output is a train of
pulses that is frequency proportional to
the current present. A 10-mV-per-ampere,
0.25% precision current shunt located in
the return lead to the PV array acts as the
input signal source.

Some Considerations

The. number of Ah per day of charge
capacity available from an array on a
cloudless day is a function of in-system
PV module current characteristics, am-
hient temperature and atmospheric haze,
site elevation and latitude, array wall and
tilt angles, and time of vear (sun declina-
tion angle).

Use of the PV module manufacturer’s
1-V characteristics may mislead the user.
For example, on a warm (75° F). mildly
hazy day at high sun, this system generates
about 9.5 A with 22 modules in parallel,
which would indicate perhaps about 0.43
A per module. Allowing 2 V more above
the float voltage of 14,1, the curves in Fig.
3 (see Oct. (982 QST, p. 14) indicate that
the module current should be about 0.57
A, or 12,5 A total for 100 mW/cm2 of sun
radiation, at the normal operating cell

temperature. This may occur under
special or ideal conditions; however, 80
mW/em?  probably would be more
realistic. In most instances where the SOC
of the PV module is specified at 100
mW/cm? only, the actual performance
most likely will be less than the [-V curves
indicate. In addition, the shunt regulator
constrains the array to | or 2 V above the
float voltage, depending on the voltage
drops between the array and the regu-
lator. Therefore, the curves at 100
mW/cm? may not reflect the expectations
of the actual system performance.®

Temperature and atmospheric haze af-
fect the daily Ah totals, but not
significantly over several days. Overcast
or cloudy days swamp out the minor
changes of temperature and haze. As the
ambient temperature increases so does the
cell temperature, The short-circuit cell
current increases less than (1% per
degree  Celsius  with  increasing  cell
temperature, but the open-circuit cell
voltage decreases more significantly (2.2
to 2.3 mV/C®). The net result is a reduc-
tion in cell power between 0.3 and
0.5%/C",

Haze affects the array output more
than temperature (at least in temperate
climates). Comparisons of actual direct-

heam-radiation measurements at the sta-
tion site with three atmospheric haze
maodels produced measurements of 82
mW/cm? for direct radiation and varia-
tions of between 65 and 96 mW/cm? for
the haze models.

This system has a fixed tilt angle of
about 36° and a wall angle close to 0°.
The wall azimuth angle is the angle be-
tween true south and the array surface
normal as projected down to the horizon-
tal plane. Wall angles vast of south are
positiVe, west of south negative. The tilt
angle is positive for surfaces tilted general-
y upward and facing generally south, and
is zero for horizontal surfaces. Neither
angle appears to be critical at nominal
latitudes, particularly where a significant
amount of the total irradiance falling on
the array comes from reflections and dif-
fuse reflections. If only direct-beam radia-
tion were available, the tilt angle would be
more important. A tilt angle about equal
to the site latitude appears reasonable for
fixed tilt-angle insiallations, such as this

system.
The sun declination angle or time of
vear is important to the extent of

establishing the number of hours the sun
is available to irradiate the array. This is
implicit in what is called the solar hour

METER
FANEL,
METER +
TERMINAL | HAT CHE,
STRIES ; CHHRENT
54 o [
—— 1
* +
BATTERY - e
Lo I T
" o re. Py I
A -
3T NG, — ¥
=2y NG 5] 1t e
& aut
- VOLT.
e L]
1+ 23 o
3 - - 1
156 == ] S - oy
VDG TR THA PANEL
I e GURRENT
i K
; CONTROL 204
I O  vorm
el -
b e | e B0A LOAD
:“ i —: === —-i— - P CURRENT
; Q i
i FONTROL | [T 1z | e
[ I ’f 0% WENT [ ¢ ac
| ! i o YOLTS
| v | | INVERTER |
I ! e ooy " 3
i A ] | A% OUTPUT ] .
| e f | anp Wrevan 12 b Py
] | REGUIATCR t oo | - L FANEL
t [ [ (. _i_,l L— !5:] S— VOLT,
| I B A | [ s
14 ] A
“—] CURRENT
— 14
4a ! e
=

AL LOap

Fig. 10 — Wiring diagram of the metering system.

November 1982 33




angle, which is egual to 15° times the
number of hours from local solar noon.
In the summer, the array will produce
more daily Ah simply because the days are
Jonger, and fewer Ah in the winter. This
must be considered in specifying the array
required to recharge the battery pack in a
given number of hours or days.

Fig. Il indicates the nominal voltages
and currents from the PV array and
within the battery box at high sun. The
battery pack is assumed to bhe fully
charged with no carrent being drawn by
the radio equipment. The radio room is
connected electrically to the system il-
lustrated by two no. 4 stranded-copper
cables for the dec loads, two no. 2
stranded-copper cables for the ac loads,
and no. 14 wire for the inverter control.

System ground is established at the bat-
tery hox where the negative side of the
battery pack is connected directly to the
utility company ground, However, this is
not a single-point ground since the radio
tower and antenna systems are grounded
by means of the tower base, which is 3 feet
in the ground. The outer coaxial cable
shields connecting the radios to the anten-
nas are at ground potential because of a
radio room ground system used when
operating the equipment from utility com-
pany power, This ground is the same one
used at the battery box, but not the same
ground point. This three-point ground
configuration was initially of some con-
cern. However, with all the equipment
operating from solar power. less than
2 mA of ground-loop current has heen
measured. It is important to keep the de-
current meters in the current-source side
of the equipment, rather than what is
believed to be the current-return side
when single-point grounding cannot be
used. Otherwise, the meters may not read
correctly, The station has been operated
with some equipment simultaneously on
utility power, dc solar power and inverter
sular power with no ill effects.

The 3D-foot run of cable between the
radio room and the battery box exhibits a
measured round trip de resistance of 0.11
ohm. This impedance creates a problem
when the de-to-de converter is used, Fhis
unit, located in the radio room, produces
the heater current for the final-amplifier
tubes and the plate voltage for the low-
hand transceiver when operating from dc
(inverter off). [t produces a 100-Hz square
wave, which appears on the 12.V line.
Any other equipment connected to this
line will see this pulse train. This problem
was partially eliminated by placing 86,000
pF of capacitance across the 12-V line.
The capacitors are removed automatically
from the line when the equipment is
operated with the inverter or from utility
power,

Contro! and Safety

tnverter control, emergency lighting
control and radio room systems-voliage
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Fig. 11 — Nominal high-sun system voltages and currents,

monitoring are performed in the radio
room. The inverter is actuated by closing
a 200-A, hermetically-sealed conirol relay.
Because the input current to the inverter
could be as much as 50 A, it is necessary
to have a heavy-duty contactor. Also, the
contactor is in a potentially hydrogen-rich
environment; therefore, it is important to
have a hermetically sealed device. All elec-
tromechanical switching devices are kept
below the upper surface of the battery
pack.

The inverter input and output are
floating. In this system the inverter
chassis, the — 12 ¥V return and the 117-V
ac low side are made common 0 mixed
modes of utility, inverter and battery-
powered operation can be used safely.

A breaker box using seven aircratt-type
breakers is provided for safety. Although
12-V systems appear to be relarively safe
from shock hazard, the results of getting a
watchband, ring or wrench caught be-
tween +12 ¥ and -~ 12 ¥V can be
dangerous and quite painful. All equip-
ment is fused, and all inverter ac distribu-
tton is wired according to the National
Electrical Code with a third-wire ground
carried through to all ac outlets. Finally,
the array framework is grounded, and all
antennas can be disconnected during elec-
trical storms.

Summary

It is amazing how inefficient low-
voltage (12-V) inverters are. Techniques
and new semiconductor devices are
available to improve this performance.
Much of the available commercial com-
munications equipment is designed for
12-¥ de and 117-V ac, so 12-V sine-wave
or  psendo  sine-wave  inverters  are
desirable for these systems.

Emphasis has been placed on increasing
the efficiency of solar cells, Perhaps
eqoally important areas of improvement
are in battery development and complete
characterization of these batteries for PV
energy-storage use, Battery temperature

coefficients, Peukert constants and con-
stant power-discharge coefficients are re-
quired to design cost-effective energy
storage PV systems.’

PV manutacturers should present their
I-¥ curves in decrements of 10 mW/cm?,
from & or 100 mW /cm4 and indicate that
the curves translate linearly along the or-
dinate axis with irradiance. A few davs of
using a radiometer will convince most
people that a 100-mW/cmé day happens
only occasionally ~- at least in and near
metropolitan areas. An Bl-mW/cmi day
is perhaps more realistic.

Since there is an abundance of 12-V
communications eguipment being manu-
factured, it would be helpful if the PV-
module manufacturers would provide
units  specifically designed for 12.V
energy-storage systems. This  would
assume 14.1-V tloat voltages, shunt-type
regulators and two diode drops. A svstem
then could be opecrated at an optimum
point on the -V curves,

It is definitely impressive to sit at the
radio room console and talk to someone
across town or halfway around the planet
using a no-noise, nonpolluting energy
source. We think small systems patterned
after the one described here will appear in
greater numbers as the cost of photo-
voltaics and inverters becomes more
attractive, 7 Ll

Notes

*Handbook for Bettery Energy In Photovoltaic Power
Systems, SAND $9-702Z, Bechtel National, Inc,,
Final Report, Nov. 1979, pp. 25, 2.6, 3-23, 3.4,
3.25, Available from National Technical lnforma-
tion Service, 1J.5. Dept. of Commerge, 5285 Port
Royal Rd., Springfield, VA 22161,

‘international Microtronics Corporation, 4016 East
Tennesser St., Tucson, AZ 8%714.

*R. Gi. Ross and C, €. Gonzales, “*Refercnce Condi-
tions for Reporting Terrestrial Phetovoltaic Per-
formance,”’ Proceedings of the AS/ISES 1980
Annual Meeting, Phoenix, Arizona, June 1980,

W, Peukert, “*COn the Dependence of the Capacity
of Lead-Accumulators on the Discharge Current,”
Elektro-Technische Z. (ETZ), 18, (897, pp.
287-288.



Antenna Gain Measurements

Part 1: Technique — the fine points of making accurate gain
measurements without access to a professional antenna range.

By Fred Brown,* W6HPH

The field of antennas is one in which
the amateur can make significant tech-
nical contributions to the state of the art;
this has been well demonstrated in the
past. In probably no other area of elec-
tronics does pure empiricism vield greater
results.

Unfortunately, the myth has become
widespread that gain measurements are
bevond the acumen or ability of the in-
teliigent amateur. This dilemma is further
clouded by many antenna articles that
have appeared in the amateur (and
sometimes even in the professional)
literature with exaggerated gain figures,
Unfortunately, some antenna manufac-
turers have been dishonest about gain, so
much so that QST has refused (rightfully)
to accept advertising in which gain figures
are mentioned.'

Transmission-line SWR measurements
and e¢ven antenna impedance measure-
ments are well covered in the amateur
literature, but the parameter of most in-
terest to amateurs — antenna gain — is
largely neglected. There is no question
that gain measurements are not as easy to
make as impedance measurements, but
this is not to say that gain cannot be deter-
mined accurately with fairly simple equip-
ment and straightforward procedures.
The techniques outlined here will permit
the experimenter to determine the true
gain of a manufactured or homemade
antenna to an accuracy of within 1/2 dB
or better.

This article deals with gain mea-
surements at uhf, where antenna dimen-
sions are small enough for convenient
handling. Lower-frequency antennas can
be measured by the use of scale models. In
antenna work, scaling is based on the
principle that when aff dimensions are
scaled by the same factor as the wave-
length the scale model will perform exact-
ly the same as its full-scale counterpart.?
For instance, if we wanted a 432-MHz

'Notes appear on page 37.
*1169 Los Corderos, Lake San Marcos, CA 82069

scale model of a 7.2-MHz antenna, all
dimensions, including element and boom
diameters, insulator size and so forth,
would be scaled by a factor of exactly 60.
The free-space performance of the scale
model then would be precisely the same as
the d{)-meter version,

Comparison and Reciprocity

The straightforward way to meastre
gain is to compare the performance of the
antenna under test directly with that of a
reference antenna of known gain.#s
Other techniques have been used to deter-
mine gain but, in terms of simplicity,
practicality and accuracy, the comparison
method is best for amateur purposes.

The reciprocity principle is that the
gain, impedance and radiation patterns of
any antenna are the same whether the
antenna js used for transmitting or re-
ceiving. Comparison could be carried out
at either end of the antenna range, but
usually it is easier and more practical to
compare antennas at the receiving end.

The Distance Requirement

At the very close range of only a few
wavelengths, an antenna will perform dif-
ferently than it will at large distances. The
performance on an antenna range will be
the same as the long-distance per-
formance, provided that a certain
minimum-distance requirement is met. Of
course there is no maximum distance re-
quirement; however, very long-distance
antenna ranges give rise to fading signals,
ground reflections and weak signal levels.

Primarily because of the ground reflec-
tion problem, the most practical antenna
test-range distance is wsually from 1 to §
times the minimum distance requirement,
This minimum range depends on the
largest antenna dimension and the
wavelength; the generally accepted value
is

22
Smin = e (Eq. 1)
where the minimum distance (Sp;,) is
measured in the same units as the [argest
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Fig. 1 — The minimum distance at which
antenna gain can be measured accurately
depends on the size of the antenna and the
wavelength. Natice that for a given antenna
size the minimum distance Is three times as
far for 1296 MHz as it is for 432 MHz.

antenna  dimension and the
wavelength (A).

A plot of 8., versus antenna size is
given in Fig. 1 for 432 and 1296 MHz.
Note that for a given antenna size, $,,;, is

greater at the higher frequency,

(D)

The Reference Antenna

The simplest reference antenna is a
dipole, and since gain is customarily ex-
pressed in decibels referred to a half-wave
dipole (dBd), the dipole has the advantage
of being a zevo-dB reference. In some
respects a dipole is the best, and in other
respects it is the worst, of reference anten-
nas. On the plus side is simplicity and
reliabitity. You almost have to ¢ry in order
to make a bad dipole. About the only
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thing that can go wrong is the impedance
match, and this will show up readily with
a simple SWR check.

The main shortcoming of the dipole is
its lack of directivity: 1t offers little or no
rejection of unwanted reflected signals
that come from wrong directions. Never-
theless, if a good deal of care is exercised,
accurate gain measurements are possible
with a half-wave dipole reference
antenna.

A better reference antenna has been
developed by the Electronic [ndustries
Association (EIAY; dimensions are given
in The ARRL Antenna Book.® A number
of these 7.7-dBd gain antennas have been
built by various amateurs, and it is worth
noting that, even though different con-
struction and impedance-matching
methods were used, the gains have always
measured within 1/10 dB of each other.

Another reference antenna  design,
easier to construct than the EIA antenna,
is shown in Fig. 2. This antenna has the
further advantage of being a good match
to 50-ohm coax without any external
matching devices, lis gainis 6.8 dB overa
half-wave dipole.

Impedance Match

To measure gain accurately by substi-
tuting one antenna for another, both
antennas should have the same im-
pedance, This condition will be met if the
SWR on both is jow. But the match is not
nearly as crifical as is generally believed.
For instance, an SWR as high as 2.0
results in a mismatch loss of only 0.51 dB,
Fig. 3 gives the mismatch loss for SWR
values between 1.0 and 2.0.

For best results, the receiver used for
comparison shouid have an input im-
pedance that is 2 match to the transmis-
sion lines used on the antenna, which will
usually be 50-ohm coax. Sometimes at-
tenuator pads are used ahead of the
receiver to ensure that the antenna **sees’”
a 30-ohm load. Uhf attenunator pads,
however, are expensive and not always
available. Furthermaore, they are not really
needed at uhf, where the high attenuation
of small-diameter coaxial cable can be
utilized to do the same job. For instance,
at 432 MHz, 37 feet of RG-174/1) pro-
vides 7 4B of loss, and at 1296 it takes
only 26 fect of RG-58/1] for the same at-
tenuation. A cable loss of 7 dB means a
return loss of 14 dB, and this is enough to
ensure that the input SWR will be less
than 1.5, no matter how bad a mismatch
the receiver is.

Reflections

Reflections are the main bugaboo of
antenna Ineasurements. An  accurate
determination of gain requires that the
antenna be illuminated by a uniform-
plane wave front from just one source,
Auny reflecting object constitutes an addi-
tional source. Unless the reflected signal is
weak compared to the direct signal,
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substantial error can result. Practically
any object larger than a quarter
wavelength, conducting or noncon-
ducting, can cause a reflection. Generally,
two types of countermeasures can be
taken against reflections: directivity and
distance.

The most obvious way to avoid reflec-
tions is to get away from alil reflecting ob-
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Fig. 2 — A half-wave dipole feed-point im-
pedance can be reduced from 73 to 50 ohms
by spacing it 0.165 wavelength above a con-
ducting plane, as shown. The dipole-reflector
combination makes a useful reference antenna
with a forward gain ot 6.8 dB.
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Fig. 4 — The signal can travel from the source
antenna to the receiving antenna directly, or
along a “bounce’” path If a reflecting object is
present. The magnitude of the reflected signal
will depend on the ratio of d to §, the “scat-
tering cross-section” of the object and on the
radiation patterns of the two antennas.

jects (distance)l bv carefully choosing a
test site. Fig. 4 shows the geometry of the
veflection problem. Obviously, the re-
flected signal will be weak compared with
the direct signal it d is farge comparcd
with &. For instance, if d is 5 times 8, the
reflected signal will need to travel more
than 10 times as far as the direct signal.
Assuming the worst case of a perfect
specular reflection from a large object, a
reflected-path distance 10 times as great
would make the reflected wave at least 20
dB weaker than the direct wave. That
might seem like enough attenuation, but
reflected signals even 20 dB down can
cause worst-case measurement errors as
large as 1.7 dB.

Fig. 4 also illustrates how antenna
directivity can be utilized to reduce errors
arising from reflections. if the reflecting
object lies in a direction that is near a null
in the pattern of the source antenna, the
reflected signal can be attenuated to an
insignificant level.

it also can be understood from Fig. 4
why an antenna range intended for pat-
tern measuremenis must be much more
reflection-frec than a gain-measurement
range. When the antenna under test is
rotated so that its main labe is pointed at
the reflecting object, the retlected signal is
magnified by the gain of the antenna,
whereas the direct signal may be greatly
attenuated by a null of the receiving
antenna.

Generally speaking, the ideal test site is
an open field, far from houses, trees, cars,
cows and all other objects. Such a site
leaves us with anly one large retlecting ob-
ject to deal with: the planet Earth. This
problem will be dealt with in detail later.
The equipment and body of rhe ex-
perimenter can cause reflections, bhut
usually these objects will be below or
behind the source or receiving anienna
where the directivity of these antennas will
discriminate against reticcted signals. In
professional work, the personnel and
equipment are sometimes placed in a hole
below the antenna to *‘hide”’ them from
the electromagnetic environment. The
hole is covered with perforated sheet
metal to simulate a smooth ground.

Open fields are plentiful and accessible
in all parts of the country. {If the one vou
find is private property, be sure to get the
owner’s permission.) The field should be
smooth to within a quarter waveclength,
which is only 2-1/4 inches at 1296 MHz.
Grass can be expected to absorb some of
the ground-reflected wave, but heavy
brush should be avoided. Where the field
is furrowed, it is best to choose a signal
path that is perpendicular to the furrows.

Any antenna range can easily be tested
for reflections by means of a dipole or a
similar probe held aloft on a stick.
Observe the signal as the probe is moved a
few wavelengths up and down, and
sideways, across the wave front. A good
test site will wvield a constant signal



strength as this is done., With vertical
polarization, the dipole should be held
above the experimenter’s head so that his
body will be in the direction of the dipole
nuil. See Fig. 5. For horizontal polariza-
tion, the probe should be something more
directive than a dipole. Two horizontal
half waves fed in phase and spaced a half
wave apart vertically wili also provide a
null in the downward direction. Closer to
the ground, the reference antenna of Fig.
2 makes a pood probe, as the ex-
perimenter can stand behind the reflector
and thereby shield himself or herself from
the source.

The ground-reflection problem will be
dealt with in two paris since the case for
vertical polarization requires a somewhat
different treatment than that for hori-
zontal polarization.

Vertical Polarization

1t is not generally appreciated that at a
certain angle of incidence a vertically
polarized wave will not be reflected ap-
preciably from the earth. Instead, it is
simply refracted into the soil and ab-
sorbed. the angle at which this occurs is
called the Brewster angle.” Its exact value
depends somewhat on the soil conductivi-
ty, the soil dielectric constant and the fre-
quency, but for typical soil at uhf the
Brewster angle is usvally quite close to
15°,

If, then, our antenna range is set up 50
the transmitted signal strikes the earth at
an angle of 157 at the point on the ground
at which it would be reflected to the
receiving antenna, it will be possible to
avoid virtually all of the ground-reflected
signal. The geometry is shown in Fig. 6,
Where transmitting and receiving anten-
nas are of equal heights, an incidence
angle of 15° requires that the range
distance (S) be 7.5 times the height above
ground (h).®* Of course, S will also have to
meet the minimum distance requirement
{Sn) discussed previously,

Horizontal Polarization

With horizontal polarization there is no
Brewster angle to absorb the ground reflec-
tion; instead, the reflection coefficient is
nearly 100% for all angles of incidence of
concern at the test range, Accordingly, we
must employ a different strategy to avoid
earth reflections, and a number of tech-
niques have been devised to deal with this
problem. Probably the most practical for
the amateur is to utilize vertical-plane
directivity at the source. If the transmit-
ting antenna has a directive-pattern null in
the direction at which the ground-
reflected signal is transmitted, the ground
reflection can be diminished to a negligi-
ble level.

It’s not hard to make an antenna with a
null at a given angle with respect to the
main lobe. Two identical antennas (they
could be Yagis or simple dipoles), fed in
phase, will produce nulls that are a func-
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Fig. 5 -~ At A, if vertical polarization is used, a
drooping ground plane makes a good test
probe to check the antenna range for reflec-
tions, i the range is reflection-frea, the re-
celved signal will remain constant as the probe
s scanned across the wave front. A suitable
probe for harizantal palarization is shown at B.

tion of the spacing between the two anten-
nas. Fig. 7 gives the relationship between
spacing in wavelengths and the angle of
the first null measured from the main
lobe. For instance, if we want a null at 15°
below horizontal, we space the two anten-
nas 1.932 wavelengths apart vertically.
Then, if we make the range geometry such
that the angle of incidence for the ground-
reflected signal is 15°, we will be able to
avoid practically all of the ground reflec-
tion, It is essential that the two antennas
be identical and be fed in phase with equal
amplitudes. The latter requirement will be
met if the two identical antennas are fed
through equal lengths of transmission line
of identical impedance. The lower anten-
na shouid be at least a few wavelengths
above ground so that its feed-point im-
pedance will not be affected significantly
by the earth’s proximity.

Instrumentation

Fig. 8 shows home-constructed equip-
ment suitable for making accurate gain
comparisons in the field, This will be
described in detail in Part 2, the conclu-
sion of this article. 15 35

Fred Brown was licensed at age 6 as W6HPH. He has
held this call continuously since 1949, upgrading to
Extra Class in 1967.

Electronics has been Fred sccareer a5 well as hobby,
He received a BS from California State Polvtechnic
University in 1955 and an MSEE from the University
uf flinois in 1956, He has worked as an electronics
engineer for the 1.5, Navy and Rayiheon Mfg. Co.,
and has taught electronics at Mt, San Jacinto College
and Cal Poly. Fred hos authored more than 50
technical articles in amateur and professional jour-
nals. During the summer he can sometimes be heard
operating in England as GSAWT,
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Fig. 8 — The ground-retlection problem can ke
avoided largely by using vertical polarization
and making the range geometry such that the
reflection signal will strike the ground at the
Brewster angle of 15* (S = 7.5k). See text,
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Fig. 7 — Two identical antennas spaced at
distance y and fed in phase will praduce a nutl
at an angle 8, as shown. This null can be used
to circumvent the grotind-reflection problem,

Fig. 8 — Shown hers is complete instrumenta-
tton for battery-powered 432- and 1296-MHz
antenna measurements. The equipment can be
used also as a short-range mew communica-
tions set. Details in Part 2 of this article.

Notes

‘[Editor's Nate: Different measuring techniques may
produce different gain figures for the same antenna,
¥ielding inconsistent and thereby misleading results.
{The antenna enviromment, or “‘test-range’ facili-
ties, are of primary significance.} No industey
standard for gain measurements of amateur
antennas has been recognized by the ARRL.]

*There are a few factors that do not scale perfectly,
such as antenna losses, dielectric constants and so
on, hut seldom are these of any practical
consequence.

W, Overbeck, “Measuring Antenna Gain With
Amateur Methods,'” QST, Qct, 1977, p. 11,

*B. Clack, *'Direct Methods For Measuring Antenna
Gain,” Ham Radio, July 1969, p. 26.

'F. W, Brown, “How to Measure Antenna Gain,”
CQ, Nav, 1962, p. 40.

*The ARRL Antenna Book, 14th edition (Newingten:
ARRL, 1982), p. 15-25 (p. 320 in the {3th edition).

"E. C. Jordan, Electromagnetic Waves and Radiating
Sysfﬁms {Englewood Cliffs, NJ: Prentice-Hall,
1950).

*In this acticle, “‘angle of incidence is measured
from the reflecting surface, rather than from the
normal to that surface, as 1 customary in physics
texts,
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An Ohmmeter With
a Linear Scale

Build this simple, useful device during a
weekend and enjoy the convenience of a

linear readout scale.

By Harry M. Neben,* W8QB

Amateurs who experiment usually
have a VOM (volt-ohm-milliammeter),
which can be used to measure resistance.
However, the scale of most VOMs is non-
Yinear, bheing cramped at the high-
resistance end, which makes measurement
little more than a guess. This resistance-
measuring device has a linear scale and a
range of 100 chms to 10 megohms, can be
valibrated by a single measurement, and is
easy to build. The circuit is very simple,
consisting of an operational amplifier, a
Zener diode, & meter and a series of
switched reference resistors.

This ohmmeter operates by comparing
the voltages at the inputs of an opera-
tional amplifier, then translating this
voltage differential into a meter reading

#1151 Fairway Dr., Dunedin, FL 33528

{Fig. 1). For explanation purposes, we will
make the reference and unknown resistors
equal in value. In that case, the voltage at
the inverting input will be equal to half the
output voltage. Feedback through the
unknown resistor will cause the output
voltage to swing until there is no input-
voltage differential. This 2:1 divider will
cavse the output voltage to swing to 2 V5,
which causes the meter to read full scale.'
An unknown resistance of [ess than the
reference resistance will unbalance the
operational amplifier input and cause the
meter to indicate less than full scale. The
user must select a reference resistance (or
scale) of higher value to keep within the
meter range. Note that the meter circuit

‘For a theoretical analysis of op-amp operation
see G. Woodward, “A Beginner’s Look at Op-
Amps,” QST, April 1980, pp. 15-18, and June
1980, pp. 25-31.

[
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includes a clamping diode. This diode is
desirable to protect the meter against
overioad when the unknown resistor value
approaches infinity (open circuit).

Construction

All components were purchased as
stock items from a {ocal parts store. There
are no specialty components to frustrate
the builder. The meter is built into a 6-1/4
X 3-3/4 x 2 inch experimenter box. The
local store had a 6.2-V Zener diode, so
this was used. Any Zener diode of less
than 9 V can be used. Other parts were
vight from the rack. A 1-mA meter was
selacted as the tnost practical one to use,
because the scale is easily multiplied by
factors of 10.

Front-panel layout is conventional,
with the meter, the selector switch and the
measuring terminals in line from top to

Abvusr
T FOR
Eg 2 2VY

——

T (o>

g .
" “ oM S 4
ka 100:]11\4
L7
] (])
RANGE
/‘"Jv

ik

v

¥

A

TEST RESISTOR

FACEPT AS INDICATED, DECIMAL VALUES OF
CAFACITANCE GRE IN MICRDFAMAUS { uF | ]
OTHERS ARE IN PICQFARADSE L oF OR puF|,
KESISTANCES ARE IN OHMS

ke 0G0, Ma1000 0ga

Fig. 1 — Basic circuit for the linear-scale ohm-
meter. See text tor details.
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Fig. 2 -~ Linear-scale ohmmeter schematic diagram. Fixed-value rasistors are carbon

compaosition, 114 or 1/2 W.

D1 — 9 V or less, 200-mW Zener dicde.
D2 -~ 1N914 silicon diode.

U1 — 741 operationai amplifier.



bottom. The reference resistors are
mounted on the selector switch. A small
piece of perf board is used to mount the
operational-amplifier socket and to pro-
vide space to mount the Zener diode, the
limiting resistor and the meter-calibration
potentiometer. The meter-clamping diode
is mounted on the back of the meter. Two
9-V batteries are mounted within the case.

Calibration

After the Zener diode and meter are
selected, the first step should be to
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Fig. 3 — Calibration circuit for the ohmmeter.
The meter series resistor is adjusted unti{ the
meter indicates full-scale,

calibrate the meter against the Zener
diede voltage. This is done by using the
auxiliary circuit (Fig. 3). Connect the
Zener diode in series with a suitable
resistor to a 9-V battery. Connect the
meter and the 100-k{ series potentiometer
(R,) across the Zener diode. Adjust R
until the meter reads full scale. The meter
ctreuit is now calibrated and no further
adjustment is necessary. However, the ac-
curacy of the readings of the meter will
depend on the tolerance of the reference
resistors.

Strays -7

WORKED ALL STATES, BICYCLE
MOBILE

[J There | was, a college professor who
had been granted a nine-month sab-
batical, with loads of spare time to im-
prove myself. All that hamming was set-
tling to my midsection. Some sort of exer-
cise program to keep in shape was in
order. Jogging was out because of a knee
injury, so I decided on bicycling. This was
fine for a while, but quickly became a lit-
tle dull. What could be done to make exer-
cise more enjoyable?

1 remembered seeing an article about a
fellow who put his rig on a bicycle and
operated from it. That was it! T recondi-
tioned my son’s ofd Sears 10-speed by
adding a luggage carrier and two metal
saddle baskets on the back. Several power
sources for my rig, an Atlas 210X, were
investigated. My transceiver draws be-
tween 4 and 8 A at 12 V, so something
hefty was needed. A car battery would be
far too heavy, and $90 for a gel cell was
too expensive. It was also a litile large,
although the one I saw had a shoulder
strap. 1 decided to use a motorcycle bat-
tery {a Sears 12N9-4B-1) that had a 9-Ah
rating. It weighed only 8 b and measured
5-1/4 x 3 X 5-i/2 in, The best part was
that it cost only $25 on sale.

Now for the antenna. It was a choice
between my Swan M-34 mobile antenna
with traps for 10, 15 and 40 meters or my
single-band Hi-Gain Hamcat mobile.
Here again size was the deciding factor.
The Swan was heavier, but was only 66 in.
tall without the extension for the 40-meter
band. Tt would also provide multiband
capability without having to switch traps.
An old, flexible, metal-strap mobile
mount from my junk box was secured to
the back of the luggage carrier, The
baskets, the luggage carrier and the bicy-
cle frame were strapped together with
antenna wire to create a ground plane.

The motoreyele battery was placed in
one of the baskets. The rig, which consists
of the Atlas 210X and a Ten-Tec 277
antenna tuner, was tied to the top of the

luggage carrier. The tuner was needed to
reduce  the effects of the nexi-to-no
ground plane that the antenna normally
required.

1 was ready to make my first radio-
equipped ride. [ was a little self-conscious,
to say the least, knowing that the
neighbors already had some reservations
about me because of the antenna farm on
my roof. What would they think when
they saw me with my 66-in, antenna on
the bike calling **CQ"" as | rode down the
street? Too late for that now; { was com-
mitted to the attempt. The first major
problem encountered was getting oo the
bike. It is very hard to swing a leg over the
rig and in front of the antenna. The next
problem was learning to get control over
the somewhat unstable vehicle. Then
came getting off, which is also a tricky
affair.

Having mastered the riding problems, it
was time to operate the rig. [ tuned it up
on |5 meters, with an SWR of only 2.5 to
1. I called **CQ** and, after a short while,
had my first QSO with Harry, W2ECP, of

Even since he combined bicyeling with
Amateur Radio, Eltiot Kleiman, WA4YDK, has
found out how much fun exercising can be. In
tact, he's already received WAS (with a bicycle-
maobile endorsement) and WAG awards, and is
well on the way to DXCC.

Rahway, New Jersey. After he stopped
laughing when T announced myself as
Bicycle Mobile 4, he gave me a 3 %X §
report. On the first ride, 1 also worked
Colorade, New York, Wisconsin and
Idaho (with a 5 X 2}, The reaction of the
people on the streets varied from in-
terested to dumbfounded.

The best bands to work were 10 and 15
meters, although 1 also made some con-
tacts on 20 and 40. The antenna seemed to
work better with the 3-ft extension on the
top, even though the 40-meter trap isn’t
supposed to pass much through it on 10
and 15 meters. The battery supplied
enough power to operate up to an hour
and a half. It would die in a manner
similar to a NiCd -— almost without
warning. After a vear of use in this
manner, the battery still operates, but
now it holds a charge for less than an
hour, Because of the relatively weak
transmitted signal, trying to break into a
QS0 in progress was more ¢ffective than
calling CQ. A note of caution about
motor-powered vehicles and curbs on
streets: They have very little respect for an
operating amateur. Care must be made in
the selection of bike paths, in order to
preserve both life and dignity.

After a year of operating, | applied for
and received a Worked All States award,
which has a very highly prized “bicycle-
mobile”” endorsement. Then there’s the
added thrill of working DX. Yes, I’'ve
worked 283, 754, 4X4, VK3, G3, JA and
HC2. That's enough for WAC, but there
are no special-category endorsements.
DXCC must be the next goal. It turns out
to be a very enjoyable way to ride a bike,
and the QS0s that you have are a little bit
more memorable than those from a fixed
station. I even have a QSL with a picture
of me and the bike.

1 don’t know if it’s for evervone, but it
is certainly a novel operating mode. |
hope | can turn on the rig some day and
hear someone eise calling “*CQ CQ” from
a bicycle. A bike-to-bike QSO would
really be something! — Elliot B. Kleiman,
WA4YDK, Hollywood, Florida
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Build the Timeless J

Antenna

Need an inexpensive,

simple antenna for

use in hotels? Put this on your 2-meter rig
— it’s not a pipe dream.

By Lee Aurick,* W1SE

Some ideas never die: They seem to
disappear, only to reemerge when we have
a need for what they have to offer. The J,
or J-Pole, antenna is one of these peren-
nial concepts. [ built one for § meters in
the mid-"30s. Now I have revived it for use
on 2-meter fim.

The antenna derives its name from its
similarity to the letter . A half-wave
length antenna, it is fed at one end
through a quarter-wavelength matching
section. It tay be fed by open-wire line or
coaxial cable. (Some builders like touse a
balun with the coaxial feed. | believe that
a balun makes little difference in per-
formance, and is only an unnecessary
complication.)

My interest in reviving the J came from
the inadequate performance of a quarter-
wave antenna 1 used in a hotel room. [
needed something that could easily be
folded to carry within my luggage or the
car, The J appeared to be a **natural” for
this need. It operates independently of
ground. You can match coaxial cable to it
easily. Finally, the antenna may be con-
structed in sections that simply bolt
together and mount on a plastic base.

Construction

The radiating part of the antenna is 38
inches {mm = in. X 25.4)long and hasa
matching section that is 19 inches long
(Fig. 1), Both are made from 3/B-inch
diameter aluminum tubing. One side of
the matching section must be added to the
antenna section for a total of 57 inches.
From this length is subtracted the length
of one side of the “U’ mounted within
the piastic. In this instance, the length of
the matching section within the plastic is
2-1/4 inches iong. On the other side of the

*Advertising Manager, QST
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matching section this length is, similarly,
subtracted from the 19-inch length,
Therefore, each side is shortened by the
length within the plastic and is, respective-
ly, 54-3/4 inches and 16-3/4 inches long.
The U-shaped base of the antenna within
the plastic is made from 1/4-inch-
diameter aluminum tubing and spaced
2-1/8 inches, center-to-center. The U
projects 1-7/8 inches above the plastic
{total length: 4-1/8 inches).

The lengths of the larger-size tubing
mounted above the plastic base are di-
vided into four pieces on the longer side,
and into two pieces on the shorter side.
This results in four pieces approximately
13-11/16 inches long and two pieces ap-
proximately 8-3/8 inches long.

Four lengths of 1/4-inch-diameter
tubing are cut to 2 inches. These are in-
serted 1 inch into the [arger tubing and are
held with no. 6 screws, 1/2 inch long. One
end is fastened in place with hex nuts, but
the other end is secured with wing nuts for
“*no-tools”’ assembly and disassembly. A
dab of different colored paint helps to
identify mating parts — I have difficulty
drilling holes in different pieces that will
always match! With the paint identifier,
you may always be certain of a correct
match-up of sections, the first time, when
assembling the antenna.

The base is made from a scrap piece of

polystyrene. Just about any insulating
material may be used. Care and patience
must be exercised while drilling the
plastic. The plastic must be worked slowly
with frequent rests to permit the drill bit
to cool. If not, a sloppy hole and charred
or melted plastic, will meet your efforts.

The plastic base 1 used had a groove
that ran the width of the block. I placed
the bottom of the U in this groove. Rub-
ber feet, attached to the bottom, should
provide adequate clearance for blocks not
having a built-in groove.

Y o S

Matching

To make the connector clips, I cut two
narrow strips of aluminum from scraps. 1
bent them to fit tightly around the
aluminum sections and fastened them
with no. 6 hardware. The center condue-
tor is connected to one clip, and the shield
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Fig. 1 -~ Construction details for the J. See
text for discussion,

to the other. Tt doesn’t seem to make
much difference which is connected to
which. [ tried it both ways, and neither
seemed superior,

Connect an SWR indicator in the line to
indicate the point of maich, Alternately,
slide the connectors up and down and
check the SWR until the match point is
located. With the antenna matched to 1:1
at 146 MHz, the SWR remained below
1.2:1 throughout the band. Pivoting the
connectors toward or away from each
other has a slight effect on the SWR, and
may be used for “*fine tuning’’ the match.
The antenna shown happegned to achieve
unity SWR at the point where the large
tubing met the plastic base.

How Does it Perform?

Initial testing was done in the ARRL
lab. The ARRL Hg. building is con-
structed with steel girders, which provide
a degree of shielding. In addition, the lab
is mostly underground. Despite these
limitations, repeaters 15 miles away were
“full quieting,”* and were raised easily
with 10 watts of power.

The I is a simple antenna to build and
adjust. It will provide a worthwhile im-
provement over most 1/d-wavelength

‘antennas, and will beat a **rubber duckie’’
hands down., When you are a bit more
fixed than mobile with your hand-held or
other rig, you will find the J can add miles
to your enjoyment.

L s
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MOVING? UPGRADING?

[T When you change your address or call
sign, be sure to notify the Circulation
Department at ARRL Hq. Enclose a re-
cent address label from a QST wrapper if
at all possible. Address vour letter to Cir-
culation Department, ARRL, 225 Main
St., Newington, CT 06111, Please allow
six weeks for the change to take effect.
Once we have the information, we'll make
sure your records are kept up-to-date so
you’ll be sure to receive QST without in-
terruption. 1f vou're writing to Hg. about
something else, please use a separate piece
of paper for each request.

FIELD DAY IN THE REAL
“BOONIES”

] Some of us dream of “getting away
from it ail"” during Field Day, and the
phatograph illustrates the perfect spot to
realize that fantasy. The setup was used
by ARRL TA Dan Petersen (WABOIL)
and Roger Colbath (N6FMR) during their
QRP Field Day operation in 1982. The
spot is located 55 miles northeast of San
Diego and is close to Garnet Peak.

The station was a Heath HW-8 (2-W
output) and some homemade accessory
gear. Dan says they didn’t try to kill
themselves setting any records, but they
worked 61 stations in 26 states with their
low-power station. They also copied the
WIAW Field Day message, as topping for
the cake.

WAGOIL also mentioned that when the
photograph was taken they had z mild
breeze (note the position of the tlag!).
Later in the day, **The wind came up’*!
Apart from that, the only difficulty was
Murphy-related. Someone forgot to pack
the roll of coaxial cable for the antenna,
50 several short lengths of line with con-
nectors were joined, and the show was on
the road. Well, why not? After all, Field
Day is meant to simuiate emergency con-
ditions! — Doug DeMaw, WIFB

WL, o e el AL e

This site near Garnet Peak in southern Calffor-
nia proved to be a gem of a place for WABOIL
and N6FMR during their 1882 ARF Field Day
operation.
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Station

Set Up —

How to Make It Simple!

Buying equipment is only part of putting together an amateur
station. Here are some hints that will make setting up your
station and getting it on the air easy.

By George Collins,* KC1V

l remember watching 2 ham friend set-
ting up his station. | was a newly licensed
MNovice at the time, and seeing this OT
(old-timer) sort through the maze of
wires, eyuipment and cables made me
think that his middle name had to be
Merlin! He never looked at a diagram,
scratched his head, or made a false move,
He knew where every wire belonged. How
could anvone remember it al{? I wondered
if I would ever be able to do the same.

I'm sure many newcomers to Amateur
Radio have similar experiences. Qver the
vears, | have learned the old-timer’s
secret, He knew where everything be-
longed because he understoad the purpose
of each piece of equipment and how it had
to be vonnected in order to function
properly. If we use this approach when
setting up our stations, what might seem
to be a complicated puzzle will become a
simple and logical arrangement.

There are two parts to setting up your
station. First, the desired equipment is ob-
tained and a suitable station location is
chosen. This part of the process was
covered by Doug DeMaw in an earlier ar-
ticle.! Along with tips on selecting equip-
ment and accessories, he gave hints on
how to lay out a comfortable and safe sta-
tion. You would be wise to review that ar-
ticle before plugging in your transmitter
and *‘throwing the switch.”

After you have selected your equipment
and have arranged the operating position,
we come to the second part of station
setup. We must connect the various pieces
of equipment so they will function effi-
viently. Let’s look at some station setups
and see if we can understand how they are
connected by first understanding what
each piece of gear does. We'll also discuss
how to use some of the accessory equip-
ment to make our operating more
enjovable.

The simplest amateur station may con-
sist of a transceiver and a single antenna.
Many “‘first contact’”” QSOs have been

'Notes appear on page 44.
*Basic Radio Editor
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made with such stations, but most
amateurs soon want more versatility, A
more typical station is shown in Fig. 1. In-
cluded in this arrangement is all the equip-
ment a beginning amateur is likely to
need. A transceiver is shown in the figure,
but a transmitter and receiver ¢combina-
tion could be used instead. Later, we'll
discuss  the transmit-receive (T-R)
switching necessary when a separate
transmitter and receiver are used.

SWR Indicator

Some type of standing-wave-ratio
(SWR) indicator should be part of every
amateur station. This piece of equipment
serves many functions. It’s useful as a
relative power indicator during transmit-
ter tune-up, and as an antenna-system
“monitor’” during operation. Should
anything go wrong with the antenna or
transmission line (such as a broken wire or
a loose connector), the SWR indicator will
reveal the problem by indicating a higher
than normal SWR.

When a Transmatch is part of your sta-
tion squipment, the SWR indicator really
gets a workowt! [f it isn’t a necessity for
adjusting the Transmatch, it certainly
makes the job much easier. You will also
need an SWR indicator when trimming
wire antennas to the correct length, or
when making other antenna adjustments.
Numerous commercially manufactured
SWR ineters and power meters are
available, or you may choose to build one.

Construction details for an SWR/power
meter can be found in The Radio
Amateur’s Handbook.?

Although the SWR indicator has many
uses, all the applications have one thing in
common: We use the indicator to deter-
mine the SWR at the transmitter output.
This tells us that the SWR indicator
should be the first piece of equipment in
the transmission line from the transmitter.
We don’t want it, for example, on the out-
put side of the Transmatch. if it were
located at the point, we could measure the
antenna feed-line SWR, but we couldn’t
determine when the Transmatch was ad-
justed correctly. Remember, the purpose
of the Transmatch is to provide a low
SWR at the transmitter output. By placing
the SWR meter between the antenna
switch and the rig, we can use it to
monitor the feed-line SWR of any of the
antennas. [t also allows us to use it as an
output-power indicator when tuning the
transmitter into the dummy load.

Low-pass Filter

Following the SWR meter is the low-
pass filter. It helps attenuate transmitter
harmonics that, if radiated, might cause
television interference (TVD). We want it
in the transmission line at all times, so it
must be located between the transceiver
and the anienna switch. It is recom-
mended that the low-pass filter be placed
directly at the transmitter output (between
the rig and the 8WR indicator in owr

for the convenient use of several antennas.
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find that having more than one antenna greatly adds to
the station capability, Shown hera is a statlon planned
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example). Generally this is a satisfactory
location, but some SWR meters (because
of rectifving diodes) have been found to
generate harmonics of the transmitted
signal. With such meters, we want the
low-pass filter between them and the
antenna! If you should experience a TVI
problem, try both filter locations, and use
the one that results in the least in-
terference. It is important that the low-
pass filter be used in a transmission line
with a low SWR., For this reason, the filter
should be located between the rig and
your Transmatch.

Antenng Switch

Although it is a simple device, few ac-
cessories add more convenience to station
operation than the antenna switch., Even
in stations with onfy a single feed line
(those that use a single multiband anten-
na), a switch is still convenient for selec-
ting the dummy load during tune-up and
while testing vour transmitter, Five-
position switches are commonly available,
and most provide for grounding of all
unused antennas. Building an antenna
switch is also a great weekend project.?

Often, two antenna switches are useful,
If you use your Transmatch with rmore
than one antenna, a second switch can be
placed at the Transmatch output to select
the desired antenna.

Transmatch

A variety of Transmatch circuits are
available, both in commercially manufac-
tured units and for home construction.
The operational details will vary de-
pending on the circuit used, but generally
the Transmatch can be connected to your
station as shown in Fig, 1, Most commer-
cial Transmatches are designed for use
with antennas fed with coaxial cable. The
most popular circuits used are the
T-network and the modified T-network,
or Ultimate Transmatch circuit. These cir-
cuits are also useful with end-fed wire
antennas.

In addition to the basic function of pro-
viding a low SWR at the transmitter out-
put, many Transmatches have other
features, Some include antenna switching,
and others contain an SWR or power
meter. One feature that can be important
is a bypass switch. 1t allows you to switch
the Transmatch out of the transmission
line when it is nof needed. If your
Transmatch contains antenna and bypass
switches, you can eliminate the external
switch. Be sure you have some means of
connecting your transmitter ontput (after
it passes through the SWR indicator) to
the dummy load without it going through
the matching circuit. You’ll want to be
able to do so during transmitter tune-up.

Amplifiers

When the General class ticket arrives,
many hams begin thinking about adding
an amplifier to their stations. Typically, it

will be a linear amplifter designed for use
with a transceiver in the 100-W-output
class., These amplifiers normally bave
built-in T-R relays to handle the antenna
switching. A control line between the
amplifier and the transceiver allows the
transceiver T-R switch (o vontrol the
amplifier relay. During receive, the relay
connects the amplifier input jack directly
1o the output connector. This connects the
transceiver to the rest of the system just as
if the amplifier were not present, While
the transceiver is transmitting, the
amplifier relay is closed, connecting the
transceiver to the amplifier input circuit.
It also connects the amplifier output to
the feed line that goes to the antenna.
When the amplifier is turned off (or is in
standby), the transceiver is connected
directly to the antenna feed line during
transmit and receive,

Connecting this type of amplifier to the
rest of vour station equipment is easy. It
simply goes between the transceiver and
everything else! In effect, the amplifier is
part of the station transmitter. All other
station equipment is connected to it the
same way it was connected to the
transceiver. This Is shown in Fig. 2.

Some older amplifiers found on the
used-equipment market do not contain a
T-R relay. Using these units with a
transceiver requires the addition of a relay
and some control wiring. You should not
rule out these older amplifiers simply
because they lack 2 T-R relay, Many of
them are well-made, and can be obtained
at bargain prices. The neaded modifica-
tion should not be difficult or expensive.

T-R Switching for ‘“‘Separates’’

Many new hams choose a separate
transmitter and receiver combination for
their first station. It’s a good choice; some
older units will provide excellent service at
a minimum cost. Most of these transmit-
ters require an external T-R relay (Fig. 3).
The relay switches the antenna feed line
from the receiver to the transmitter during
transmit periods. A transmit/standby
switch in the transmitter is used to control
the relay. Some transmitters provide a
switched voltage to operate the relay,
while others allow you to connect directly
to the control-switch contacts. In the
latter case, you must provide a source of
power for the relay coil. If the transmitter
supplies the control voltage, be sure you
choose a relay designed to operate at the

sarne voltage. Many transmitters that con-
tain only vacuum tubes supply only 117-V
ac for relay operation. If vour transimitter
is of this type, be sure to exercise caution
when wiring the relay. All 117-V lines
must be well-insulated, and all “‘hot”’ ter-
minals need to be covered. Check the
schematic diagram in your transmitter
owner’s manual to determine how vour
equipment is wired.

In addition to transferring the antenna
from the receiver to the transmitter, we
must also “mute’’ the receiver by placing
it in the standby mode while transmitting.
In any well-planned amateur station we
should be able to go from receive to
transmit by operating a single switch. This
means that the switch used to control the
transmitter and the antenna relay must
also cantrol receiver muting, Often, the
receiver mute line must be grounded in
order to place the receiver in standby. If
the transmitter has a second set of con-
tacts available on the transmit switch,
these can be used to ground the mute line.
Normally, you can’t use the same conacts
to control the T-R relay and to mute the
receiver, If only one contact set is pro-
vided in the transmitter, you can use a
second or auxiliary contact set on the T-R
relay for receiver muting. If this s done,
the RCYR MUTE line in Fig. 3 would be con-
nected to the antenna-relay auxiliary
contacts,

Most recently manufactured transmit-
ters were designed for use with a matching
receiver. These units contain an antenna
refay and receiver-control circuits, so you
don’t need an external relay. The receiver
antenna input is connected to a receiver-
output copnector on the transmitter
through a short length of coaxial cable. A
contral cable for connecting the units car-
ries the receiver muting signal., Most
receiver/transmitter pairs provide for
transceiver-style  operation with the
variable-frequency oscillator (VFO) of
one unit controlling the transmit and the
receive frequency. While there is no
reason a particular receiver or transmitter
must be used only with *‘its twin,"”
transceive operation may not be practical
with other than matching units,

Fig. 1 is only one of a number of possi-
ble equipment arrangements. The exact
cquipment being used and the type of
operating you prefer will determine the
details of your particular setup. By
keeping in mind the function of each piece
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Fig. 2 — For medium-power operation (less than 300 W), RG-58/U coaxial cable is satisfactory.

When a high-power amplifier [s added to the statio

n, as shown here, RG-8/UJ cable is recom.

mended, especially if a high SWR may be encountered, RG-58/) cable ¢an be used between the

transceiver and the amplifier.
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Fig. 3 — For convenient operation, a separate
transmitter and receiver can be used with an
external T-R relay. The ¢ommaon relay line is
rannected to the rest of the station in the man-
ner used for the fransceiver in Fig. 1.

of equipment you'll be able to plan vour
station to best fill your needs.

Tune ilp

With your station setup completed, it's
time to put it on the air and begin making
contacts. Right? Almost, but before vou
begin filling the pages of that loghook
let’s look at some ways we can USse our sta-
tion equipment to hest advantage.

The first step in putting your station on
the air is transmitter **tune-up.’”” One ob-
jective vou should always have in mind is
minimizing on-the-air tuning. This is
when the antenna switch and dummy load
shown in Fig. 1 really “‘shine.” Always
start your tune-up hy selecting the dummy
load by means of the antenna switch.
Follow the instructions in your transmitter
oF transceiver owner’s manual, and tune
the rig for normal output into the dummy
joad.

Tuning procedures vary from one rig to
another, but most modern ssh/cw
transceivers are similar. If vour rig has a
vacuum-tube power amplifier (PA), you'll
probably need to adjust the driver tuning,
the amplifier tuning and loading, and the
carrier- or drive-level controls. Most rigs
are equipped with a TUNE position on the
mode switch. Tt allows vou to make the
initial transmitter adjustments at reduced
power (saving wear and tear on the output
tubes!). Normally, the TUNE position is
used while peaking the driver tuning con-
trol. With rigs that produce some output
in the tune mode, vou also can adjust the
P A tuning control at reduced power. § use
myv SWR indicator as an output meter,
and adjust the PA tuning for maximum
output. This ensures that when the rig is
placed in the ¢w mode the PA will be
tuned approximately to  resonance.
Generally, the PA load control should be
set at minimum loading for these initial
adjustments.

Now you are ready to switch to the cw
maode and complete the tuning procedure.
Because vou have preset the controls,
closing the key should produce some out-
put, and the plate current shouldn’t be ex-
cessively high. The output power will be
fairly low at this point because of the light
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amplifier [oading. Increase the loading
until the output reaches a peak, and then
readjust the tuning controt for maximum
output. The two controls interact, s you
will need to adjust one and then the other
a few times to obtain maximum output.
Keap in mind that vour objective is to ad-
jusi the loading control for maximum out-
put power. if you need to reduce the plate
current (to keep it at the recommended
fevel), do so by using the carrier- or drive-
level control rather than by reducing the
amplifier loading. Be sure to readjust the
lpading and tuning controls if large
changes in drive level are made. After vou
bave gone through this procedure a few
times, you should find it easy to tune vour
rig in a matter of seconds.

If vour antenna feed-line SWR is fairly
low {less than about 2:1), you're ready to
switch from the dummy load to the anten-
na and to start making contacts. At most,
you may need to check the PA tuning ad-
justment. At higher SWR conditions, the
loading control also will require some
readjustment. [f the SWR is higher than,
say, 3 or 4, you probably will want to use
the Transmatch.

Transmatch Adjustments

To minimize on-the-air Transmatch
tuning, you need to he able to preset the
Transmatch controls for the operating
frequency and the antenna you are using.
That means the vontrols must have dial
seales of some kind. A T-network or an
Ultimate Transmatch, for e¢xample, will
have three controls: two capacitors and an
inductor. The capacitor dials should have
at least 20 scale divisions, If a rotary in-
ductor is used, it should be equipped with
a turns-counting dial. Pieces of paper or
notecard taped behind the knobs can be
used to make dial scales on units that
don’t bave them. With the Fransmatch
controls preset, [little (if any) on-the-air
adjustment should be needed. The excep-
tion to this is when you are operating on
the lower-trequency bands. Transmatch
settings hecome more critical, or
“*sharper,” as the frequency is lowered,
On the B0- or the 160-m band, vou’ll need
severdl sets of dial readings to vover the
entire range.

“Pregetting the Transmatch controls
sounds like a good idea, but how do 1
know where to set the controls the first
time?*" That’s a good question. To deter-
mine when the Transmatch s adjusted
correctly vou must have the antenna con-
nected and the power applied. That means
on-the-air funing — something we would
rather not do. In this case it may be
unavoidable, but by doing it properly we
can minimize interference (o others.

First, become familiar with the opera-
tion of vour TFransmatch by using the
dummy load as an antenna. Tune vour rig
directly into the dummy ioad. Then, con-
nect the load to the Transmatch output.
Using reduced power (no more than 10

watts or sn), you now can get the ““feel”’
of the controls without causing QRM.
Also, the control settings vou find in this
manner will serve as good starting points
when you adjust the unit with the antenna
attached. When vou are adjusting a
T-network or an Ultimate Transmatch, a
good method is to first set both capacitors
{0 maximum capacitance and the induc-
tance fo minimum. Then, key the
transmitter and adjust the inductor until
the reflected power dips to a2 minimum.
Next, adjust the input capacitor. {)ften,
you will he able to obtain a watch by
using just these controls, (f a match can’t
he obtained, decrease the output
capacitance slightly and readjust the other
eontrols. You want to use the largest value
of output capacitance possible to obtain a
match, This will yield the highest circuit
efficiency. It also allows the greatest
change in operating frequency without a
need for Transmatch readjustment.

Once vou can tune the Transmatch into
the dummy load with ease, vou're ready
to attach the antenna. Place the controls
in the positions you found to be correct
for the dummy load, and then key the
transmitter. Tt your fecd-line SWR is not
extremely high, you should need to make
only small changes in the settings to ob-
tain a match. When you're using an end-
fed wire antenna, the impedance at the
feed point can differ greatly from 30
ohms. In this case, the control setting may
not be close to those found for the dummy
load, and vou will need to 'start from
seratch,

When making oo-the-air adjustments
(on a clear frequency}, never use more
power than is necessary to obtain an ade-
quate forward-power reading. A few
watts should be more than enough. As
you adjust the Transmatch for a dip in the
reflected power, don’t forget to check the
forward-power reading from time to time.
Transmatch nistuning <an cause the
rransmitter output to drop. This, of
course, makes the reflected power reading
fall, even though the SWR is still high.
Remember: The SWR is related to the
ratio of the forward and reflected powers.
Should the forward power decrease too
much, you will need to readjust the PA
tuning controi.

There 15 (almost) always more than one
way to do something, and operating an
amateur station is no exception. Hope-
fully, some of the methods and equipment
discussed here will help vou develop vour
own techniques — techniques that will
add to your opcrating pleasure and to the
¢njoyment of those who share the bands
with vou. 3. 3.

Notes

). deMaw, “That kst Ham Station — How to
Chause It and Set It Up,t 5T, Nov. 1981,
pp. 3740

G, Woodward, od,, Fhe Radio Ameteur's Hand-
book, %9th ed, Newington: ARRL, 198D, pp,
16-11, 1832,

PO Dell, <iulie’s Custom Antenna Switch,' Q8T,
June 1981, pp. 30.33,



Product Review

Japan Radio Company Model NSD-515 HF Transmitter

I recently reviewed the JRC NRD-515 all-wave
receiver.' 8o, 1 was also anxious ta review the
NSD-515 (matching transmitter in the **515"
series). f covers all the amateur bands from 1.8
to 30 MHz, including the WARC bands at 10,
18 and 24 MHz, Featuring the latest
technology, the *515 uses digital techniques to
control the VFO system, to switch the internal
filter networks and even to contral an optional
built-in antenna tuner!

Features

Ssb, ¢cw and fsk are the operating modes of
the transmitter. During ssb operation, an inter-
nal speech processor (which uses an rf com-
pressor, a peak limiter and crystal filtering),
can be activated to increase the effective *“talk
power,”” On sk, the fransmitter can he
frequency-shifted directly by a teleprinter or by
4 set of dry contacts.

The front panel of the transmitter contains
all the frequently used controls — vOX GAIN,
ANTE TedP  and DELAY; the speech processor
CoMPTessar control, an F-CAL/PTT/EMIT switch
fused to key the transmitter manually and to
spot a receiver), a multifunction vSWR/REL.
POWERACAC meter and switch, and the MoDe
switch, Both the mike and key jacks are on the
front panel. Several controls on the *515 are
not too common — 4 vrO LOCK konob prevents
the unit from changing frequency. There is also
a power output control knob, which works in
all modes.

If the NSD-315 rransmitter is mated with the
NRD-515 receiver, the VFO of either unit can
be used to control the pair as a transceiver, or
the units may be operated “‘split” swith in-
dependent VFO control. One multiconductor
cable carries ail the VF(O signals and T-R
swiiching lines between the receiver and
transmitter.

A unigue option offered with the unit is a
preset, digitally controlled antensa tuner,
which fits inside the transmitter cabinet! The
circuitry consists of a series of 1. networks,
with the amount of inductance controlled by
refays, and the capacitance preset by means of
trimmer capacitors. The relays are controlled
by digital information sent from the sanDp
switeh.

Circuoit Features

The mHZ control, in conjunction with the
main tuning dial, drives a series of TTL en-
coders that generate BCD data for each signifi-
cant portion of the operating frequency — 0.1,
1, #0, 100 kHz, 1 MHz and 10 MHz. The 1-
and [0-MHz information is decoded to switch
the band-pass and low-pass filter networks,
and to latch the various relays in the optional
antenna tuner,

*Japan Radio Company Model NRD-515 All-
Wave Receiver,” QS8T, Nov. 1981, pp, 42-43,

*Assistant Technlcal Editor

Fig. 1 — Spectral display of the NSD-515. Ver-
tical divisions are 10 dB; horizontal divisions
ars each 2 MHz. Qutput power is approximate-
Iy 100 W at 160 m, The worst-case spurious
emission is approximately 52 4B down trom
the funclamental.

Fig. 3 — Cw keying waveform of the NSD-515.
Upper trace is the rf envelope; lower trace is
the actual key closure. £ach horizontal division
Is 5 ms. Carrier level adjusted to rated input.
Higher amounts of drive caused the waveiront
to sharpen.

Sighal generation in the 'S15 is by means of &
combination of analog and digital tech-
nologies. The VFO system is entirely digital,
using & shaft encoder to drive an up/down
counter, which in turn determines the output
frequency of the VCO. IRC engineers have
done their homework in this synthesizer design:
By using a high reference frequency and
dividing the final output of the VOO in half,
the noise sidebands of the synthesizer are
reduced dramatically! The high-frerquency
oscillator (HFOQY uses a bank of crystal
oscillators. The frequency is varied by means
of a Varicap® diode and the a-F {XIT) control.
An SNTA514 mixer 1C is used to combine the
YCO and HFO signals — a strange choice,
since the 76514 is no longer available in the
U.8S. (something to think about when consider-
itg service).

A solid-state final amplifier is protected by
conirol  circuits that “*watch”  for over-

Conducted By Paul K, Pagel,” N1FB

Fig. 2 — Spectral display of the NSD-515 dur-
ing two-tone third-order [MD testing. The third-
order products are 39 dB below PEP, and fifth-
order products are about 43 dB down. Vertical
divisions are each 10 dB; horizontal divisions
are #ach 1 kHz. The transmitter was being
operated at rated input power in the 20-meter
hand.

Fig. 4 — Narrow-biand spectrum of the
NSD515. Vertical divisions are 10 dB; horizon-
tal divisions are each 500 Hz. Fower output is
100 W on 14 MHz. The noise at the base of the
carrier is generated in the irequency synthe-
sizer.

{emperature, excessive collector current and
high VSWR, The final amplifier heat sink
cOvVers & major portion of the rear panel,

Options

Several options are available for the
transmitter. These include the internal antenna
tuner, an ac power supply, several types of
microphones and 4 hand key. All of the op-
tional items were included with the review unit.

The CFG-515 antenna coupler has a maxi-
mum tuning range of 12,5 to 150 ohims, or a 3:1
VSWR in a 50-ohm system. Maximum power
rating is 150 W.

Dc power for the review unit came from the
NBD-515 ac supply. This unit has a strapping
bar that permits the vuse of 110, 117, 220 or
240-V ae. Dc output voltage is [3.8 at 15 A,
continuous duty! A very large heat sink covers
the entire rear panel of the supply.

Perhaps the most interesting option offered




Japan Radio Company Model NSD-515 HF Transmitter

Manufacturer's Clalmed Specifications

Frequency coverage: Amateur bands — 160-10 meters,

including WARG assignments.
XIT range: Not specified.
Modes of operation: Ssb, cw and BTTY.
Fraquency display: Six 1/2” rad LEDS.
kHz/turn of tuning knob: Not specitied.
Power output: 100 W.
Spurious suppression: 50 dB or mare.

Third-grder IMD: Less than - 31 dB, relative {c PEP.
Frequency stability: Within =500 Hz 5 to 0 min. from

power on, 350 Hz every hour after warmup.
Powar requirements: 13.8:V dc, 20 A,
Size (HWD): 55 x 13.4 X 11.8 inches.f
Color: Gray and black,

tmm = . x 2.4,

Measured in ARRL Lab
As specified.

= 600 Hz.

As specified.

As specified.

10 kHz.

Greater than 100 W.

Worst case: 52 dB (160 my,

— 39 dB relative to PEP.

150-Hz drift from a cold start to
1 hour later.

As specified.

with the transmitter is the KY-3A cw hand key.
The base of the key weighs almaost 1 [b!# A rub-
ber base on the key prevents slippage on the
desk top.

On-the-Air Operstion

Through the good graces of the people at
JRC, I was able to borrow an NRD-515
receiver to mate with the unit. The package is
very neat; only two cables are required to inter-
face the units, One carries T-R control and
VFO signals, the other is the receive antenna
hine. Once the connections are completed, the
operator has the pleasure of *‘twiddling”’ the
40 switches and knobs on the transceiver!

As with most of my product reviews, 1 tested
the pair in several contests. Contests seem to
present the maost demanding amateur applica-
tion for recaivers or transmitters, Receivers are
subjected to strong local and DX signals, and
filtering systems are put through the paces
because of wery vlose channel. spacing.
Transmitters are aperated for periods of 24 or
48 hours at a time, which tests their reliability;
signal-processing systems for ssb are tested by
the amount of **punch” they have tn a pileup.

in every contest each piece of gear perform-
ed flawlessty. Comments about the transmit
audio were nothing but *‘great,” except when
the vompressor cuntrol was adjusted too high.
On ¢w, the waveform is quite hard, but no
comments about key clicks were heard {even at
a multi-multi effort).

One problem arose on ¢w - zero beating.
The delta-F control on the transmitter is for
vernier adjustment of the transmit frequency.
The digital display in the transmiiter does not
retlect the change in frequency for the delta-F
control, which makes exact zero beating dif-
ficuit.

Those of us looking for a new rig wonld
orobably pass right over the JRC twins: after
all, the product is new, and JRC is new to the
LS, Well, after talking with a few J A stations,
[ found out that JRC is a very old and
respected manufacturer of marine communica-
tions equipment. The guality of the equipment
speaks for itself. It will be bard to return the
review unit to the manufacturer! Equipment
poces were not available. — Gerry Hull, AK4L

Wy = Ib X 0.454.
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WESTERN ELECTRONICS 998BUA
TRAP DIPOLE

'] Most amateurs are willing to take a small
trade-off in antenna efficiency for the con-
venience of multiband operation with a single
antenna and feed line. Trap-style dipoles, ver-
ticals aml hf-band Yagi beams are found
worldwide, and many of them scrve well as
compromise antennas, The urban dweller or
une-tower ham is a typical candidate for some
form of multiband hf antenna. If a single
feeder (coaxial line) is desired, then a trap
(sometimes called a “‘trapped”) type of
cadiator is of interest. Others prefer a center-
fed or an end-fed Zepp antenna, which <an be
used with tuned feeders and a Transmatch, The

inconvenience of a tuned feed line is the need to
readjust the Transmatch each fime the operator
changes bands. Generally, this is not necessary
when using a trap antenna.

I needed a multiband dipole for a two-weck
operation as 8P&EL at Barbados, W.l. Being
mindful of the aesthetic quality of the beach
area at Coconut Creek Club Hotel on the
island, a clutter of antenna wires and feed lines
was ruled out. An acceptable approach to the
matter evolved from the use of a Western Elec-
tronics 998BUA trap dipole for use from 80
through 10 meters. The hotel manager had no
objections to the use of the antenna when it
was erected in the clear to protect the guests
from accidental contact with the legs of the
dipole and the feeder cable, It was erected as a
sloping dipole over the seashore, with the high
end approximately 40 feet above ground and
the lower end about 10 fect above the sand.?
The feed line was brought away from the
antenna at a right angle, then routed to the sta-
tion {a Ten-Tec Argosy).

The Antenna

Western Electronics was kind enough to ship
a review unit of the 998 dipole in time for the
West Indies trip, It arrived the day before our
departure, which provided no time to check the
system for performance. A cursory examina-
tion was carried out, however, and it became
apparent that a serious problem would have to
be resolved. Fig. 5 clearly illustrates the poten-
tial threat to proper operation: There is no ficm
electrical connection between the wire sections
of the antenna and the traps. Rather, the no. 18
copper-clad steel wire terminates at each end of

o= (.3048 x ft.

Flg, 5 — Close-up of the unmodifiad trap. Note the wire ring over the trap yoke, which serves as

the electrical connection,

Western Electronics 998BUA Trap Dipole

Manufacturer’s Claimed Specifications
Antenna length: 104 feet.

Feeder [ength: 90 feet.

Power rating: 1000 W cw, 2000 W ssb.

ARRL Test Resuits
Confirmed.
Gonfirmed.

Tested at 600 W only.

No problems noted.

YSWR: 2:1 or 1ess, all bands,

Doses not conform on 80 meters

{see Table 1)

Feed line: RG-58/L.
Erequency range: 80 through & meters.

Confirmed.
80-10 meters confirmed. Not tested

on 50 MHz.

Electrical integrity: Mo claims.
Physical characteristics: No ciaims.

Substandard {see text).
Good.
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Fig. 8 — Maditication ot the traps to ensure proper electrical connections between the traps and
the wire sections of the dipole. Lock washers have been added to the trap bolts. A coating of
clear sealant was added to prevent corrosion where the yokas are mounted to the traps.

the traps in a preformed loop, which encircles
the metal yoke of the trap, The instructions
specify a need to ensure tension of the dipole in
urder to maintain electrical contact, This is in
sharp contrast to fundamental procedures for
electrical connections, especially those used in
an vutdoor environment! 1 observed also that
the no. 6 studs and nuts that held the vokes an
the traps were loose and without lock washers
— another potential problem in the presence of
wind and corrosion. Something had to be done
betore the antenna was erected in a salt-air
Incale!

Fig. 6 illustrates the quick preventive
measure taken at each of the twa traps, A
fength of stranded hookup wire (no, 22) was
used as a jumper connector soldered from the
antenna wires to the yokes on the traps. |
strongly recommend that the manufacturer
adopt this change. [t was deemed important
also to install lock washers at each of the voke
attachment points, then coat the hardware with
noncorrosive sealant (see Figs, 5 and 6). These
changes were vital to reliable performance, as
salt air (or actd in the smoke and smog of cities)
will tarnish and corrode a copper surface in a
few hours, causing poor electrical joints. The
copper sutfaces of the trap antenna turned

green during the first 24 hours of use on
Barbados!

The 988 has one trap in ecach leg of the
dipale, The traps are resonant in the 40-meter
hand. The more claborate Western Electronics
dipoles contain traps for the discrete bands of
operation, thercby permitting the antenna to
function as a halt-wavelength dipole on each
band of interest. The 998 does not perform in
this manser on 20, 15 and 10 meters. 1t does,
however, seem to present a current node for
those bands at the feed point,

A G0-ft length of RG-58/U coaxial cable is
supplied with the dipole. No brand name could
be found on the gray-colored cable, but it was
quite flexible and sott, making it easy to route
around corners and into the hotel room, 1 did
not perform loss tests on the line (5U0-ghm load
and wattmeter), so the quality of the line is
unknown.

Dacron gay line (rated at 300 pounds test) is
supplied in two 15-ft lengths — one for each
end of the antenna. A built-in Fghtning ar-
restor and static-drain resistor is located at the
center insulator of the dipole, 1 sealed the open
end of the coaxial cable where it emerges from
the center insulator and joins the legs of the
antenna, this spot seemed vulnerable to

Table 1

Measured VSWR Bandwidths

Band (meters) Lowest VSWR (MHz)
80 211 —3.850

44} 11 — 7.150

20 1.3:1 — 14,350

15 1.9:1 — 21.450

10 1.7:1 — 28.000

Measurements were made by means of a Bird Thruline wattmeter, courtesy of ARRL Laboratory Techrician Mike

Band Edge (MHz) Band Edge (MHr)

281 — 3500 2.5:1 — 4.000
1.8:1 — 7.000 181 — 7.300
161 — 14.000 1.3:1 — 14,350
19:1 — 21.000 1.1 — 21.450
1.7:1 - 28,000 21 — 20.700

Kacrynski, W10D. Headin%s on 15 and 10 meters are “apparent VSWR” indications, owing to tha eftacts of tha

90-to0t RG-58/U feed line.
quency,

es51s were not performed on & meters, afthough the antenna is rated for use on that fre-

weather effects also. The feed line is terminated
at the station end in a PL-259 type of
connector,

Western Electronics specifies band coverage
from 80 throvgh 6 meters with the 998BUA, |
did not test the systemy on 6 meters. Also, it is
rated {guaranteed) for 1000 W on cw and 2000
W on ssh. My strong preference for a feed line
at those power levels would be RG-8/11, but [
kave “‘pumped” 600 W into RG-58/U and RG-
59/ with no ill effects when my antennas had
a YSWR below 2:1. But, | have also melted the
smaller lines with a 600-W output-power level
when a high VSWR existed, This happened
during an ice storm in New England. Beware!

Antenna Eijterature

A large collection of tutoral and supporting
literature was shipped with the antenna. Some
of it made very interesting reading, but other
parts caused me concern because of technical
wmisinformation. The misspefled words Jdid not
create any problems in comprehending the in-
struction sheets. Some of the statements are
worth quoting:

1) ““We have made hundreds of tests and
found that when a coaxial feedline is long
enough so that it is over one-quarter wave
length long electrically at the lowest frequency,
the antenna wsed on the feedline acts as a
balun, and the RF currents equalize BEFORE
they get to the antenna itself.”

2} Concerning how much voltage is on each
side of a dipole, the manufacturer recommends
.. Lor you may prove it yourself, by simply
drawing an arc off of each end of the antenna
and compairing [sicf both sides while the
transmitter is operating and feeding the anten-
na power fuse @ fead penrcil).’’ Emphasis has
been added by the reviewer, for this type of
practice can be very dangerous, and it is not
recommended. Also, an are of such magnitude
van send a large transient down to the transmit-
ter, thereby posing a serious threat to a solid-
state finat amplifier stage. It also can cause RFT
and TVI,

3) **The traps have zero losses,”

4) “*Anything above 15 feet will work well.””
[Concerning antenna height — Ed.]

5} “The height above ground has nothing to
do with matching the SWR to the feedline, or
teedline to transmitter, and it will not increase
radiation efficiency of the antenna.’

There are a  number  of  similarly
“interesting™ statements contained in the
antenna [terature provided bv the wanufac-
turer, but we'll save that reading for vou when
you purchase vour dipole.

Performance

| was glad | took a Transmatch and VSWR
indicator with me to 8P6 land, for the SWR-
protected transeziver [ used would not operate
effectively into the dipole without my creating
a 111 condition at the station end of the fecd
line, This is typical of any well-designed solid-
state transmitter that contains a VSWR shut-
down vircuit for the protection of the PA
tranyistors.,

tixeellent results were obtained on 80 and 40
meters while using the trap dipole. | was able to
work the world on cw with approximately
40 W of output power. Performance on 20, 13
and 10 meters was not spectacular, owing in
part to poor davtime band conditions. [ solved
the problem to some vxtent hy building a
20-meter dipole with tuned feeders, which was
also erected as a sloper. It worked quite well on
20, 15 and [0 meters. At times, both antennas
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viclded similar signal reports un the three uppet
bands, but at other times the 20-meter dipole
exceeded the performance of the 998 by two or
three S units, | attributed the difference to the
vifective angles uf radiation of the two anten-
nas, vespective to the time of day and propaga-
tion conditions.

Upon my return to the USA, the trap dipole
was erected high and clear at ARRL Hq. Table
1 shows the measured VSWR on the bands
from 80 through 10 meters, Western claims a
2:1 VSWR (or less) on all bands. [ found this to
he true on the specified frequencies other than
B0 meters. The antenna was exceptionally
handy and easy to erect, and was well suited to
air travel in terms of weight and bulk. I strong-
[y suggest that prospective huvers of this and
similar Western Electronics models of antenna
give consideration to performing the same type
of “surgery’’ that | applied. The procedure will
negate the occasion for intermiitent operation,
stray rectification, TVI and RFI.

This antenna ix distributed by Western Elec-
fronics, Kearney, NE 68847, Price class: $80.
- Dong DeMaw WIFB

THE LAMBDA COAXIAL
PORTAL UNIT

"1 Most amateurs have faced the problem of
bringing their transmission hnes through the
outside wall of the house, With a single coaxial
cahie it's not difficult to do, but as the “‘anten-
na farm’ grows. so does the problem. If you
have five or six feed lines plus a rotator control
cable or two, drifling holes through a window
frame isn't likely to be a satisfactory solution.

The lLambda feedthrough panel is a good
solution to the problem, With it you can bring
up to eight cables through the wall without
worrying about water leaks or drafis. Two
F6-gauge aluminum panels, a protective cover
and all the necessary hardware are supplied
with the unit. The larger of the iwo panels,
measuring [6-1/2 X # inches, mounts on the
vutside surface of the wall.* The smaller pangl
116-1/2 ¥ 4 inches) 15 attached to the inside
wall surface, Both panels have eight holes, each
fitted with a heavy rubher grommet that will
accept cables up to 1/2 inch in diameter, The
grommets prevent chafing of the feed-line in-
sulation and also seal any unused holes. The
protective cover attaches to the outside panel,
shielding the holes from the elements. All the
aluminum parts are painted with zinc-chromate

‘mm = in. X 254
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primer, This produces a highly durable surface
that readily accepts finish paints.

Installation

Installing the Lambda panel i1s easy. it is
designed to mount between studs located 16
inches apart (center to center). After locating
the studs, cat a rectanguiar hole in both wall
surfaces, following the dimensions given in the
istructions. Then fasten the outside panel over
the hole with six woodscrews. A hraided
vopper strap is supplied for connecting the
panels together so that both can be effectively
grounded. With the hraid in place, pass the
cables through both panels and attach the -
side panel to the wall. Connecting a ground
wire to the threaded stud provided on the ont-
side panel and fastening the protective caver in
place completes the installatior.

1f the cables do nat have connectors attached
to them, vou will be able to pass them through
the rubber grommets without removing the
grommets from the panel. To install cables
fitted with connectors, you must temove the
grommets. They can then be carefully cut with
a sharp knife and slipped over the cable. The
holes in the panels are large cnough
(13/16-inch} to accept vhf (PL-259) or type-N
(UG-21) connectors. With emphasis today on
energy conservation, you will want to fill the
space around the cables with fiberglass insula-
tion to reduce heat loss.

When carefully installed and finished, the
Lambda panel is an attractive, convenient solu-
fion to a sometimes difficult problem. The
Eambda Coaxial Portal Unit is manufactured
by Lambda Vector Corp., P.O, Box 35, Rte. 1,
Monterey Rd., San Miguel, CA 93451. Price
class: $50 — George Collins, KCIV

AVATAR MAGNETICS AV-357
POWER TRANSFORMER

3 A popular construction profect in The
Rudio Amateur’s Handbook since the 1981 edi-
tion has been the 300- to 400-W 13.8-V power
supply. The major stumbling block for would-
he builders has been the lack of a commercially
available transformer. Despite copious infor-
mation in Q8T and the Handbook on rewind-
ing transformers, many people are put off hy
the effort and uncertainty involved.

All that’s changed with the introduction of
the AV-357 by Avatar Magnetics. Ron
Williams, WOIVF, designed the unit to the
specifications given in the Handbook article,
Taking special note of the critical reguirerent
for precise rectifier voltage to maintain regula-
tion and minimize dissipation, Ron tapped the
primary winding in five places to provide op-
timum sectifier input. Another use for these
taps is to compensate for line voltage varia-
tions.

Fig. 3 shows the AV-357, and the accompa-
nying table lists the specifications. Anvone
who's seen the photos in the Handbook will be
impressed that the Avatar unit does the job of
the Handbook wansformers with less than half
the volume, The obvious benefits of using a
smaller, lighter transformer are enclosure com-
pactness (easier to fit in the shack) and a lighter
foundation (no need for expensive I/8-in.
aluminum plate!) The trade-oft 1s that such a
compact assembiy must be designed to ven-
tilate the transformer and prevent it from
heating the already heavily taxed transistor
heat sink. In the FHandbook supply, the
transformer ran practically cold at the rated
load, The compact AV-357 unit naturally runs

Fig. 3 — The Avatar Magnetics AV-357
transformer, designed for use in the Handbook
300- {0 400-W power supply.

Avatar Magnetics AV-357
Power Transformer

Manutacturer's Claimed Specificationst
input axcitation: 117 V, 50 Hz
Qutput voltage vs. load current:
{100% duty} (25% duty)

Primary tap  Qpen 20 A A

1 21y 0V 195V
2 20 19 18.5
3 19 18 175
4 18 17 18.5
5 7 16 155
Dimensions: 5-1/4 x 4 x 4-1/2in.
Waight: 13 1b.

tvetified In the ARAL laboratory.

(puite a bit warmer -~ not so hot as to take the
skin off your fingers, but hot enough to affect
any nearby sensitive regulator components, |
tested the AV-357 in free air for eight hours
using a 400-W load consisting of 2 parallel
bank of five 5-0 225-W resistors (| knew they'd
come in handy some day!). it’s definitely a
heavy-duty piece,

At 400 W of secondary output, the measured
primary current at [17 V was 4,4 A for an effi-
ciency of 77%. Fhe primary magnetizing cur-
rent was 330 mA, using the tap vielding the
highest secondary voltage. All of these tests
were performed at 60 Hz, No information is
published for 30-Hz operation, and ne power
generator for that frequency exists in the
ARRL lab. (I approached several of the statf
audiophiles, but none was willing to subject his
amplifier to so severe a testl) However, the
designer suggests 20% as a reasonable current
derating factor for 50-Hz applications.

The AV-357 removes a significant impedi-
ment to the home construction of 13.8-V power
supplies for transmitting service. [f you don't
know why you should build your own supply
instead of buying an “*accessory’” unit for your
transceiver, see the Handbook articie. Avatar
Magnetics can costom-wind transformers for
any load from 200 to 2000 W. Price of the
AV-357 is $35 plus shipping. Avatar's address
is 1147 North Emerson, Indianapolis, IN
46219, — George Woodward, WIRN =



Hints and Kinks

LOW-FREQUENCY SQUARE-WAVE
PULSES

{’l When you are testing digital circnits the
ueed occasionally arises for g source of low-
frequency square-wave pulses, 1 have found
that an electronic kever and a voltage source
connected in series make a suitable source of
low-frequency pulses for some applications.
Fig. 1A shows the general arrangement.

The ot lever of the keyer is held closed for
as long as the pulses are needed. If a wider
pulse i3 desired, the dash lever may be used,
I'he speed control is used ta vary the frequency
of the pulses. The output of the voliage source

is not specified because this will depend on the

requirements of the circuit under test. For the
TTL family, the pulse height usually needed is
5V, 502 5-V source would be used if thete is no
voltage drop across the keyver output terminals,
You will need to pay atiention to the polarity
of the source and of the keyer {if any) and the
noiarity of the-circuit under test, Be sure that
the grounds of these devices do not cause
problens.

An alternate circuit is shown in Fig, 1B, As
shown, the output will be low with the key
open. To produce a high logic level with the
kev open, simply omit the inverter,

If the circuit under test must be publed to
ground potentiai, this circuit will not work, [
did not require this, and the circuit worked
well. Keyers that use 2 relay-switched output
may not be suitable for this application because
of contact bounce, - James Herb, WISHP,
Selinsgrove, Pennsylvania

REMOVING DIRT IN
METER MOVEMENTS

£ I read the item about removing dirt in meter
movements by Dean Elkins, K4ABDJ, in the
June 1982 Hints and Kinks column with much

*Assistant Technical Editor
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Fig. 1 — Shown at A Is 2 simple method of ob-
taining jow-frequency sguare-wave pulses, The
voltage source should suit the circuit under
test. An alternate circuit for use with TTL
levels is shown at B. The inverter can be used
ar not, as appropriate,

interest., Some years ago | worked in the test-
equipment lak of a large electronics firm, We
used a method that | think was much simpler to
free the many meter movements that became
stuck with dirt. It does not require the removal
of the armature or pole pieces of the meter.

Obtain some self-sticking paper labels from
an affice-supply store. These come with the
adhesive side on a waxed-paper base, Using a
sharp knife or scissors, cut some strips of this
material about 1716 inch wide, and an inch or
more long.' The labels are a little stiffer than
ordinary tape.

Remaove the meter case and look through the
movement to locate the metal “*hairs®” that are
causing it to stick. Peel the backing strip from a
plece of the label and work it carefully through
the pole piece. The metal bits will adhere to the
paper strip, and can be removed easily, Repeat
the process with more label strips until the
movement is free. Yoo can test this by blowing
gently on the pointer, Reassemble the meter
case, and it will be just like new. — Warren
Lauier, K2FG, Buffalo, New York

FILAMENT INRUSH-CURRENT
LIMITER FOR LINEAR AMPLIFIERS

I'| [ wanted to protect the 3-300Z tubes and the

‘mm = inchas x 254

Conducted By Larry D. Woifgang,* WA3VIL

diodes in my Heath SB-220 linear amplifier
from excess current when turning it on.
Another goal was to accomplish this without
changing the amplifier circuit. | designed and
built an external unit housed in a surpius hox
with a perforated aluminum cover for good
ventitation.

My amplifier is wired for 117-V ac apera-
tion, but I built the current limiter with possi-
ble 234-V operation in mind. Fig. 2 shows the
circuit 1 used. The changes required for 234-V
ac use are shown tn Fig. 2B,

To use the device, you merely plug the ac line
cord from the amplifier into the unit and then
connect the line cord of the limiter into a wall
outlet. Turn on the amplificr, then switch on
the limiter. The amber pilot light comes on and
the 3-500Z tubes warm up gradually to a slight
glow. In five seconds, the relays close, the
green pilot lamp comes on and the tubes reach
full operating temperature, -— David Brown,
WENBM, Wildomar, California

KENWOOD T5-120S CW FILTER

1 When | installed the ¢w filter (Kenwood
YK-8RC) in my TS-1208, [ discovered that )
could not operate in the cw mode without the
filter. Switching to the usb position to receive
and back to ¢w for transmit was an incon-
venience I would not tolerate,
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Fig. 2 — The schematic diagram of an inrush-current limiter used to protect the tubes of a linear

amplifier is shown at A, A revised circuit for use

shown at B.

051, DS2 — Neon pilet lamps: one amber, one
green lans. Builtin resistar for 117V ac
operation, such as Aadio Shack 272-707.

K1 — 117-ac relay, dpst, 25-A contacts, such
as Potter & Brumfield type PR7 AY,

K2 - Ampetite time-delay relay, no. 115N0O5

with an amplifier wired for 234-V operation is

{5-s delay); available from Allied Electronics,
401 E. 8th St., Fort Worth, TX 76102, or from
the location nearest vou.

51 — Dpst switch; 25-A, 234-V contacts.
Octal tube socket for K2.
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The problem could be solved by installing a
dpdt switch, but 1 did nat warnt to drill holes in
my new radio. The noise-blanker switch is a
Jdpdt unit, I never tound the noise blanker to be
vifective, s 1 decided to use that swiich.

A small plug, labeled no. 29 on the i-f beard,
must he removed. A pair of leads are soldered
to the NB switch common posifions and con-
nected to this plug {Fig. 3. I forced scrap
resistor leads into the plug termemals, A pair of
leads should run from the vuter (off) switch
position to the ssB/ssB position on the toncom-
pornent side of the pe board. A third pair of
wireg connect from the in {on) switch position
to the ssB/AW position un the pe board. Now
the w~g switch siands for ““narrow band.”
Owners of other rigs with similar shoricomings
may benefit from my solution. — Don
Havfard, NOBPI, Aurora, Colorado

EXISTING NOISE
ALANKER SWITCH

T
S3BSCW
BOCKET

Fig. 3 — Switch-wiring diagram showing
how to provide selectable wide- or narrow-
bandwidth filters in the cw position.

BATTERY-PACK SAFETY FOR
HAND-HELD RIGS

I'{ [ recently noticed a small rust spot under
one of the serews on the top of my ICOM BP-3
battery pack. 1 was concerned about the
possibility of battery feakape and deteriora-
tion. When 1 opened the case, | found damage
to the insulation on the wires, and one wire was
hurned off. The open lead was between one of
the serews un the hoitom of the pack and an in-
ternal MNiCd cell, Since | never use a drop-in
vharger, the problem had probably gone
undetected for some time.

1 believe this failure was caused by ithe two
hottom contacts heing sharted, This could oc-
cor if the unit is carried in a pocket with keys,

ot by contact with any conducting material. !
modified my battery packs by placing a diode
iit the line between the screw and cell to prevent
a recurrence of a short circuit. Alternatively,
ong or both contacts could be nsulated with
electrical tape or a dab of silicone sealer. —
John E. Noel, WeUGV, Huntsville, Alubama
i3 T was cuncerned about shorting the contacts
on the top of an extra battery pack for my
1COM IC-2AT. 1solved the problem by cutting
a credit-card-thick piece of plastic to fit into
the slide connector. A 15416 X 2-1/4 inch card
fits nicely. Whenever | change batteries the
plastic cover 15 transferred fo the unused bat-
tery, This prevents ithe cover from being
misplaced. | believe other radios use a similar
hattery-pack connection arrangement, so my
tdea may be udaptable to other hand-held rigs.
- Tom Karnauskas, N9BW'Y, Cary, Hinois

LINE-VOLTAGE ADJUSTER

I A few vears ago, | was living in a place
where line-voltage regulation was not vesy
good. In the evening, when there was time o
operate, Jine voltage would sag. Freguently,
the sag was bad enough to cause the power sup-
plies in my equipment to lose regulation. That
tn turn caused YFO drift, 1 was, even at that,
surprised by the first report of chirp on my
signal; the second chirp report helped me
decide to cure the problem. Ap  auto-
transformer to control station voltage would
have been nice, but § didn’t bave one that was
suitable for 10+ A, Some filament transformers
and a i.5-A autotransformer were all | could
find for possible use.

I solved the problem by building a circuit
similar to the one in Fig. 4, The secondary of a
filament transformer, T2, is wired n series
with the high side of the ac line. All current to
the load flows through the T2 sccondary;
therefore, it must have a heavy enpugh rating
to carry that current. Depending on phasing.
the sevondary voltage in T2 will exther subtract
from or add to (BUCK or BoosT) the line voltage.
81 severses the phasing of T2, T1 allows
smaoth control of the amount of BUCK wor
ROOST. ~ Chuck Huichinson, K8CH, ARRL
Hg,

CLIPPERTON-L 60-Hz HUM

i1 The Sanuary 1982 Hints and Kinks column
offered a solution to the problem of 60-Hz
hum caused by the Clipperton-L power supply.

That solution places an additional 1.6-A load
on the filament winding. My solution to this
problem reduces the filament-winding load.

I had a spare Hammond 166C6 filament
transformer {with center tap). Fig. 5 shows
how | connected this transformer in parallel
and in phase with the original filament
winding, 21 connects the center tap to ground,
and C44 is used to bynass any rf. The primary
winding s coangcted to termipals 3 and 4 on
the power-network terminal board. - H. AL
Cralpin, ¥E4AR, Winnipeg, Manitoba

REWINDING AUDIO
TRANSFORMERS FOR 60-Hz USE

[} [ needed a power supply for a transistorized
project, Since [ had a few *‘hoat anchors™
from the vacuum-tube era, | picked out a
transformee to be rewound, After checking the
cross-section and window area of the cors, |
used tables to seleet the primary and secondary
wire sices for the required power. The Radio
Amateur’s Handbook supplics mtormation on
rewinding transtormers.

When the transformer was rewound, [ con-
nected & seltmeter to the secondary and
plugged in the line cord. 1n 60 secands it would
have fried an cgg! 1 iried rewinding twice the
number of turns oo hoth the primary and
secondary, half the total turns, and doubling
the wire size on both the primary and secon-
Jary. Nothing seemed to help. Finally, |
discovered that | had rewound an audio-
transformer core. The moral is: Don't try to
use one of these for a 60-Hz power
transformer, -~ Glenn Knox, W7ERS, Kent,
Waoshington

KENWOOD TS-8308 ““TALKBACK”

{1 Some Kenwood TS-8308 transceiver owners
have experienced transmitter “*talkback.” This
quirk may be manifested during transceiver
vperation, with or without an amplifier. It may
be eliminated by adding an ef filter to the
receiver andio power amplificr,

Cut the 12-V supply-linc foil between R47
and C28 at 1C Q4 on the af unit (X49-1140-00),
A 1-uH choke is bridged across the gap. One
lead of a 0.0l-uF Jisc-ceramic capacitor is
soldered to Q4, pin 1 the other lead is attached
to a solder lug sccured beneath the 1C
mounting screw on the heat sink. That's all
there is to it! — Pawl K. Paged, NIFB, ARRL
Hg. mat=]
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Technical Correspondencd
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ANTENNA CURRENT DISTRIBUTION

T McDonald’s  article, **An End-Fed Ex-
tended Double Zepp for 2 Meters®” (June 1982
8T, is an excellent one, However, 1 believe
the current distribution diagrams for the
double Zepp and extended double Zepp (Fig. 1)
ure incorrect.

Sinee it is necessary for the current to reverse
every [80° (or hall wavelength) of its travel,
currents in the transmission line of the double
Zepp must be the reverse of thal shown.
Likewise, the current in the center sections of
the extended double Zepp must be the reverse
of that in the outer two sections of the antenna.
Also, currents cunnot flow in the same direg-
tion v opposite sides of the transmission line.
Please refer to Fig. J for what [ belicve to be
the proper representation of current flow in
these antennas. ~- Flovd X, Passwiore,
W7KLE, Beaverton, Oregon

PROBE POLARITY CONFUSION

{1 Doug DeMaw's article in December 1981
QST on the basics of egquipment servicing raises
a very important jssue. [n the OHMS position,
the probe palarity is usually reversed between
VOMSs and VTVMs. In the VOM, the red ter-
ininal almost always has the negative valtage.
In the YTVM, red is, indeed, positive.

Some VOMs have a polarity-reversing
switch. My experience has been that these units
do bave positive voltage on the red jack when
the unit is set for positive polarity, Your best
bet is to follow Doug’s advice: *'Make certain
that a positive potential does, in fact, exist at
the positive output jack." — Frank Dukai,
Ko6NL, Los Altos, California

HENTENNA, OR SKELETON SLOT?

[11In the February 1982 isue of OST,
Sugihara, JIIUMS, describes the “Hentenna,”
After building one for 145 MHz, [ noticed that
it bore a striking stinilarity to a skeleton-slot
radiator! Chapter 7 of the RSGR VHF/TUHF
Manual verified this. The skcleton-slot dimen-
sions given there vary slightly from Sugibara’s
design, The height of the rectangular loop in
inches 18 6740/f(MHz),' and the width is
2250/f(MHz). As with the Hentenna, the feed
point should be near the center of the vertical
fegs. Using the above formulas, feed-point im-
pedance is given as 72 £, and a delta match is
recommended.

ILn Europe, the skeleton slot {or Hentenna) is
wery popular as a driven element in stacked
Yagi arrays. One set of parasitic elements is
positioned parallel with the upper horizontai
section of the loop, and one set with the lower.
This configuration allows a pair of stacked
Yagis to be fed with a single feed line, and
climinated the need for a phasing harness.
Commercial versions of this antenna, utilizing
stacked 8-over-8 element Yagis, produce #
theoretical gain upwads of 13 dBd. Perhaps
North American amateurs will recognize the
Hentenna as an alternative to the driven-
element systems they are presently using, —

mm = in x 25.4,
*Assistant Technica! Editor
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Thomas D. Feise, DOSXT, Oberhausen,
Federal Republic of Germany

W1VD FETVOM IMPROVEMENTS

(7 The FETVOM described by Jay Rusgrove,
WIVD, in March 1978 (87, and subsequently
included in the ARRIL Handbook (1982, p.
16-5} is a terrific instrument. But | had some
prablems, and the solution of these, along with
some modifications, may interest others.

In the original article, Rusgrove cautions
against using anything except MPF102s. Since
1 live in the *‘boonies,” access to these was
restricted, so 1 had to be content with Radio
Shack FETs, not all being suitable. The prob-
lem was twofold: poor matching and frequent
failure, 1 came {0 the conclusion that the
failures were because ot possible design condi-
tions in the ohms mode, which could provide
higher voltage to the gate of (¢l than was
furnished to its drain, particujarly at turn on
{S1. 1 believe the Zener diode, D1, was in-
tended to prevent this, but in my case it did
not,

| made two changes and one substitution,
The latter was to use 2N3R2I FETs (RS
276-2028), which are rated for 50 V4, and also
provided an acceptable match. The first of the
changes was to move the voltage supply line
fram the high side of the 100-ohun resisior
connected to the two draius, to the low side
{ur drain connection point). This makes it im-
possible to get more valiage on the gate of (1t
than on the drain. And second, by connecting
an NC push-to-open switch across D1, the lead
to the gate of QI {in the ohms function only)
is grounded while the meter is idling in the
OHMS position and/or while ranges are being
changed. Then, when ready, push the switch
and take the reading. After several months, no
morce failures,

As with many construction projects, one
ihing Jed to another, and when [ discovered
nonlinearity in the ghms readings, albeit small,
a study of the problem led to several other
changes. The first was to increase Bl to 12 V
from a regulated supply, then to increase
the values of all the resistor-bank arms
substantially aud thereby read a lower voltage

across KX, which corrected the nonlinear
hump in the middle area of the meter scale. The
meter? | changed it also, from the 50-pA move-
ment, to a 3-1/2 digit millivolt meter | had (it
uses a 7107 with a £ 5-V regulated supply), and
thus could accomplish two things: digital
readout and increased sensitivity. This meter
was buffered when used in the ohms mode by
means of two SUD-k{ resistors, one in each lead
with the meter positive terminal to the Q1 side.
This made it possible to extend the range ol the
chmmeter  with  cxcellent linearity for all
measurements, Using the 200-mV range, the
upper limit gous easily beyond | megohm, and
4 new lower range (by adding one switch posi-
tion to 83) will read fractional ohms (in in-
crements of ienths from 0.1 ohm) up through
10 ohms. The resistor-band arms are, starting
with the lowest range: 8k, 12k, 120k, 1| M. 7.3
M, 75.3 M, respectively. These values afford
substantial range wverlap, The range markings
an 83 are: 10, 50, 500, 5 k, 50k, 1.2 M, respec-
tively, Use fixed-value resistors in series with
the pc cantrols for calibration. To make opera-
tion of the rero set easier and less critical, 1
used a 5-kU potentiometer with a 22-k{ fixed-
value resistor on each side, in place of the RI1
originally shown. Now, when the meter tace
reads 103 ohms, it is 103 ohms without any
interpolation,

One little-stressed  advantage of  Jdigital
readout is frecdom from upper and lower
needle-swing limits, as experienced in analog
meters. Where linearity of the instrument
design {as in 1his vase} extends reasonably out-
side the range markings, the reading is still
possible and accurate, even though it may be
5% or more beyond the marked range limits.

Another addition uses a four-pasition func-
tion switch (82) for added capability to the
package. September 1978 ST carries a lead
article by Douglas A, Blakeslee, NIRM, for the
construction of a capacitance meter, His unit
fits right into the package. The vhange here was
the use of the digital readout, only this fime the
3-1/2 digit meter is used in its 2-V range, and
the regulated 12-V supply is switched over here.
Again, the convenience and directness of
digital readout is a big plus. Readings are
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directly in microfarads, and the range switch
can show the appropriate left-hand reros to
add to the reading,

Obwiously, there s a negative side to this
meter change: & £ 5.V supply and a + 12-V
sirpply, both regulated, are required. This adds
to the combination instrument when used
primarily as bench fest gear. This is no
handicap. | feel the greatly increased accuracy,
range and ease of reading the four-function

combingtion  instrument  outweighs  any
Jisadvantage. . -— Gilbert Eurle, (ool
Cualiformia

VERSATILE SWITCHED-
CAPACITOR FILTER WITH
AUTOMATIC LEVEL CONTROL

1 Unless wou are using an ultra-modern
receiver with both i-f band-pass and ‘‘tail-
ending™” Tilter schemes,” smaximum sclectivity is
not heing achieved, A switched-capacitor filter
(SCF) s an economical answer to analog active
filters, which reguire op winps with critical sup-
porting components. By comparison, the SCF
cutoff frequency is simply determined by a
digital type of clock gencrator that controls the
sampling rate and, hence, the passband.,

The SCF I'm describing is a tOth-order,
elliptic type of low-pass filter, which exhibits a
ripple in the passband of fess than 0.6 dB
pk-pk. The stopband attenuation is preater
than 60 dB using a single, inexpensive 1C as the
filter element. Fig. 2 shows the typical “*brick-
wall’® band-pass characteristics uf an elliptic
filter, and is representative of what to expect
from the SCF,.

Because the SCF s intended for use in radio
communication applications, it must

"W. Hayward, "A Competition-Grade Receiver,”
QST, March and April 1974.

dcn

complish low-pass filtering from at least 400 to
2400} Hz, allowing coverage of hoth ew and ssb
enussions. in addition to audio filterineg, it was
deemed worthwhile to provide an automatic
fevel control {alc) feature to protect the
vperator froin uncomfortable variations in
audio votume, These may be cavsed by sudden
and unpredictable changes in propagation, or
the presence of interference. The filter and the
ale sections provide a useful measure of ctreuit
gain, which makes the system useful when it
follows a product detector, in which audio
levels are low. The SCF is shown in Fig. 3.
The alc circuit consists of a single NE370 1C,
which is used as a high-dynamic-range com-
pressor and sidetone monitor, This circuit pro-
vides a gain inversely proportional to the
receiver input level, so that a 20-dB decrease in
input level will produce a 20-dB incregse in
stage gain. The system will maintain an output
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level of £ 1 dBm for an input change of + 14
to - 43 dBm at | kHz. The alc also features a
fast-response characteristic without the pump-
ing usually assaciated with ather types of audio
compressol circuits. An additional feature; the
NEST70 is internally biased for a4 quiescent cur-
rent of only a few milliamperes, which con-
SeTVES POWET,

A single CD4047AE  monostable  multi-
vibrator is used in the pulse-generator section
of the uvircuif, R1 controls the sampling fre-
iuency, which in turn governs the band-pass
characteristic, Using the R and U wvalues
shown, the puise generator will cover a range
»f approsimately ¥.5 kHz to 60 kHz in pulse
rate. When applied to the clock input of the
MC14414-2, this pulse rate will produce a
cutoff frequency range from 400 to 2400 FHz, If
the reader wishes to develop his or her own
band-pass range, the filter cutoft frequency
van be determined by the following equation:
. F::.lnck (Hz)

Fuia (HZ) = e 2{42‘2' i

Since only ane frequency-control mechanism
is required, the C'D4047AE may be located
away from the remainder of the circuit, The
clock output from pin 13 can be routed via
shielded vabie fo pins 10 and 11 of the
MC14414-2. R1 can be mounted on 4 front
pancl.

Power-stipply requirements for the SC¥F are
minimal. Any well-filtered and regulated dual
6-V supply capable of delivering 00 mA will
suffice. — Richard Schellenbach, WIJF,
Reading, Massuchusells sk}

Feedback

i1 Grreg Melntire, AASC, has found aa crror
in the 110-baud ASCI software for his
“Microprocessor-Based RTTY  Speed and
Code Converter” (Jan, and Feb. 1982 QST).
Line 175 of the |listing should read:
RXBTCNTI.D = &: /*# BITS FROM TTY*/

Authpr Mclntire aiso informs us that etched
circuit boards for the converter are now
available from him. Contact him at the address
given in the QST article for details.

i’1 The price of the [COM PS-13 power supply
and the corporation address are shown incor-
rectly in the August 1982 Product Review of
the [COM 1C-720A HF Transceiver. The cor-
rect price vlass of the PS-15 is $150, and the
correct address is: [COM  America, ine.,
2112-116th Ave., N.E., Bellevue, WA 98004,

{.] The following corrections should be made
tn the information contained in “‘Build a
Microprocessor-Conirolled L-C Meter That
Sends Morse Cede,”" September OST. On page
I3, Table 1, delete the second decimal point
following the zern in both software versions of
the character set. Add an apostrophe () to the
Standard Sofiware set. in the first colomn,
page 17, delete the overscore over ALE. In Fig.
3, delete the t% P designation for C10. Also,
the left side of R1 should be shown connected
to U4, pin 3, noi to the + 5-V ting,

{3 Dick Stroud, WOSR, points out an ¢rror
made in reproducing Fig, 3 of “*Explorg 220
with this State-of-the.Art Transverter,” which
appeared in Aupust 1982 (ST (p. 14). The
1.2-kQ resistor just above Ul should not be
ennnected to ground. i3S




The UoSat Story

A behind-the-scene look at the final
checkout of UoSAT-OSCAR 9, Britain’s
first amateur spacecraft.

By Bernie Glassmeyer,* WIKDR

It was a vool morning in the Lompoc
Valley the day I arrived from Los Angeles.
This was the day [ had looked forward to
for three years, my first look at the first
British OSCAR. It was September 1981,
and the California farmers were in the
fields all around us over the last 10-mile
stretch of our journey to Vandenberg Air
Force Base, near Lompog¢., One would not
know that among this rural beauty of
vegetables and flower fields was the
Western Test Range for the NASA/AIr
Force satellite launching facility. The only
thing that seemed out of place was a large,
white satellite-tracking antenna in the
distance,

“That’s it!1"”" 1 said aloud. **That's
Building 38, NASA’s  Spacecraft
[.aboratory.” It had been 3-1/2 years
since my last trip here, for OSCAR 8’s
checkout. It was easy to recall the ex-
perience and, at the same time, feel the ex-
citement surrounding this new satellite
that had just arrived with the University
of Surrey launch team. (UoSAT, natural-
ly, is named for the British university that
lent staff and facilities for the project.)

Memories of parts of the QOSCAR 8
checkout were easier to recall now, One in
particular rushed back as [ parked near
the large hangar doors of Building 38:
Suddenly, it was February {978, Six
security guards armed with machine guns
and attack dogs had one of the AMSAT
photographers “*spread eagle’ against the
hangar door, ““You have the right to re-
main silent,” one of the guards said as he
read him his rights,

**He is being arrested; my God, what's
happened?”” T asked. None of the guards
would say anything, and it was not until
later that we found out this person had
been overheard innocently mentioning the
details of the upcoming OSCAR § launch
on his 2-meter radio while driving through

*QSCAR Program Manager, ARRL.

the security gate. The military has juris-
diction aver civilians on Vandenberg, and
they considered this a classified launch.
That evening all was back to normal, but
we didn’t speak much about the upcoming
launch after that, especially on the radio.

A Once-in-a-Lifetime Experience

[nside Building 38 are two limited-ac-
cess spacecraft checkout areas called clean
rogms. Ccecupying one of the rooms was
the large, 958-1b traveling companion of
UoSAT, the NASA/Ball Aerospace Solar
Mesosphere  Explorer, the mission’s
primary pavload. This satellite carries five
instruments to monitor the ozone, minor
atmospheric constituents, temperature,
water vapor and the amount of incoming
solar radiation. These help scientists de-
termine the role cach plays in ozone pro-
duction in the mesosphere, the region ex-
tending 20 to 50 miles above the earth,

The other clean room, the one that had
housed OSCARs 6 and 7 years before,
now contained UoSAT, Great Britain's
first Amateur Radio satellite. After
meeting the UoSAT launch crew and
renewing old acquaintances, 1 was formal-
ly introduced to UoSAT-OSCAR 9. Very
few people ever get the chance to see an
actual satellite. 1t’s a once-in-a-lifetime
experience. A feeling of quiet respect
comes over you as yvou first view if. It’s
more than a carrier of electronics, a man-
made object or a payload of a launch
vehicle; it’s a future star of the heavens,
soon to be hurled into space. Though like-
Iy never to be seen again, it will be heard
~— by amateurs all over the world.

Mo two people did more to overcome
the mountain of obstacles, and bring this
satellite to faunch, than did Dr. Martin
Sweeting, G3YJO, UoSAT Project Mana-
ger, and his wife Christine, G6APF. Dr.
Sweeting and his team of dedicated pro-
fessionals led the way, leaving a challenge
to those who will follow to continue the
efforts and achieve the goals of the
Amateur Satellite Service.

Dr. Sweeting worked with Jan King,

NASA's Delta launch vehicle awaits final
countdown. In & few hours, UoSAT-OSCAR 9
would be orbiting the easth. (NASA/USAF
phato)

W3IGEY, AMSAT vice president of
Engineering, and Gordon Hardman,
ZBI1FE, South Africa’s AMSAT engineer,
to help the UoSAT launch team complete
the system checkout. Others working as
part of the team were: lan Ferebee,
G6BTU, project technician; Tony Jeans,
GBONO, microcomputer specialist, and
Dr. Lui Mansi, telemetry systems, both
University lecturers; Jerzy Slowkowski,
power systems; and Dr. Paul Traynar,
CCD (Charged-Couple Device) camera
specialist. After thousands of hours of ef-
fart, this special team spent the last few
hours in California readying the UoSAT
spacecraft for launch.

G3YJO described the UoSAT mission’s
purpose as, primarily, to stimulate interest
in the space sciences in schools, colleges
and umiversities, Traditional amateur
spacecraft such as OSCARs 6, 7 and 8
have flown transponders, which make it
possible for hams to have two-way
satellite contacts, The UoSAT satellite,
however, wouid be strictly experimental
and scientific, and would not have
transponders,

Many of the experiments would be the
first of their kind, and offer Amateur
Radio operators and students an oppor-
tunity to take an active part in the space
sciences, The experiment modules will
provide propagation studies with phase-
reference hf beacons on 7, 14, 2 and 28
MHz; particle radiation counters; a three-
axis, multirange, flux-pate magnetometer;
and beacons operating on 2.3 and 10.4
GHz. The education experiments include
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an earth-pointing slow-scan TV camera
and a synthesized-voice telemetry system.
Future systems experiments will test a two
axis, carth-pointing, gravity-gradient
spacecraft stabilization system and an on-
board microcomputer.

Some of the spacecraft systems
developed last-minute problems that
made the checkout task even more dif-
ficult. One major problem was a “‘dark
spot’” on the video monitor from the CCD
Camera imaging unit. Though a backup
unit was available, the time required to
disassemble the spacecraft and install the
replacement unit would be too long. This
prompted one of many decision-making
meetings that the launch crew held during
the checkout.

Another problem was a capacitor
failure in the power-regulator system.
Where do you find a special capacitor that
i classified as  ‘*space  qualified
hardware’ at 9 P.M. on a weekend? John
Fail, KL7GRF, from Project OSCAR,
came up with the part only after scouring
the West Coast electronics industry.

[t was easy to sense the enthusiasm that
had been building since the start of the
UoSAT project over three years ago. No
matter how gloomy or demanding the
problems were, someone was there care-
fully calculating the answer. Some of the
meticulous thermal wrapping of exposed
components was vrdered redone, 1t had to
be right — no exceptions; vou don’t get
second chances in the satellite business.
You might expect that the team would
become weary or irritable, but they always
bounced back and continued with even
more e¢nthusiasm cach day. The only
unhappiness observed was during the
break periods when coastal clouds pre-
vented the crew froin getting a California
tan to take back to England. When the
sun Jdid show through, most of the crew
took their breaks less the surgical cap-
and-gown uniform of the day. Part of the
daily routine was for someone to pick up
lunch. The erew could have eaten in the
Air Force Officer’s mess, but that would
have required everyone to leave the space-
craft. Besides, it was the same distance to
Wendy's in Lompoec. The attraction of
“*Wendy’s burgers” and *‘Frosties’® was
too much for the British to resist.

Checkount

The checkout of the various UoSAT
systems schedule was on time with the
NASA schedule, but it required the crew
to work 24-hour shifts. One of the most
interesting systems was the synthesized-
voice experiment. This electronic **male™
voice was very natural, with a [120-word
vocabuiary. After repeating the numbers
and alphabet, the “‘chip’” would start with
its words. Then, a “*female’’ voice would
say one word, **Digitalker,” the name of
the MNational Semiconductor chip, Every-
one was anxious to hear the satellite speak
for the first time.

54 0osT=

In another part of the laboratory, we
monitored the hi beacons on an old Drake
2B that an AMSAT volunteer had lent for
the test. “‘Again, Ampere, And, At

.."" the electronic voice echoed loud
and clear from the speaker. The memory
can be computer programmed by a

ground-control  station to provide

messages as the satellite orbits the earth.
The spacecraft telemetry can also be pro-
grammed to use the Digitalker. You won’t
have to know Morse code to monitor this

Project Manager Martin Sweeting, G3YJ0, ad-
dresses the launch team at one of the many
meetings of the team during checkout. {photo
by Sharon O'Brien)

The bottom of the spacecraft, showing the
(LD carmera {center}, four whip antennas for
2-m and 70 cm, a 2.4-GHz antenna {left) and a
10-GHz antenna. (photo by W2KDR)

AMSAT's Jan King, W3GEY (lett), explains
some of the “'tricks of the trade” to Gordon
Hardman, ZS1FE. {photo by Sharon O'Brien)

bird; Radio Shack may have a talking
clock, but we have a talking satellite!
When the Digitalker was first turned on, 1
asked Dr. Sweeting why the voice didn’t
have a British accent, He quickly replicd
with a grin, “*Oh, that would have cost a
few more pounds.”

The CCD Camera imaging «xperiment
is the first of its kind., Most of the elec-
tronics were breadboarded in the space-
craft testing laboratory. The ((CD re-
ceiving apparatus was set up in an ad-
joining room, so the signals received were
actually transmitted from the spacecraft.
Dr. Paul Trayner designed the circuits,
most of which stemmed from his research
and were used for the first time. The CCD
design would permit a high-resolution pic-
ture of much greater detail than we can
see on our home TVs, These images could
be enhanced to a greater degree using
memory storage and the microcomputer.
The dark-spot image that developed dur-
ing the checkout could be taken out elec-
tronically by the computer. According to
Dr. Traynar, the only time the dark spot
would appear would be when the camera
was sending live images. All other images
could be cleaned up by the computer.

Computer Systems

The UoSAT satcllite’s nerve center is its
microcomputers. Tony Jeans, GSONO,
who teaches courses in  electronics,
telecommunications and microprocessors
at the University, was responsible for their
checkout. The primary computer, based
oan the RCA 1802 microprocessor, has &
parallel ports, 2 serial ports and 16k bytes
of RAM linked with an additional 32k
bytes in the Video Display Experiment.
The parallel ports handle the telemetry
sensors, the speech synthesizer, the radia-
tion magnetometers and the command
systems. The serial ports carry redundant
data and pass data for the beacons. The
software is written in IPS, a language
developed by Dr. Karl Meinzer, DJ4ZC,
from AMSAT-DL. This flight would help
in evaluating the IPS software prior to its
use on Phase I[IB, The secondary com-
puter is based on a Ferranti 16-bit F100L
microprocessor, and has 32k bytes of
CMOS static RAM. It is configured as a
minimal system with serial interfaces to
the telemetry and command systems.

The software for both computers is
lpaded via command link from earth sta-
tions, and can be modified in flight. jAs
this is written, in July, the spacecraft suf-
fers from a malfunction that wccurred
during an up-load of computer informa-
tion. The result is that both the 2-meter
and 70-cm beacons are on constantly, and
the spacecraft is unable to receive ground
commands. After several unsuccessiul at-
tempts by Amateur Radio moonbounce
cxperts to soive the problem, SRI Interna-
tional in California was asked to attempt
to command the satellite with their
150-foot dish. Dr. Swecting is optimistic



that this attempt will be successful, When
this has been done, the Surrey command
station will complete the spacecraft
stabilization, deploy the 30-foot mag-
netometer boom and complete the in-
flight testing. — Ed.]

The most important information link
hetween an orbiting spacecraft and earth
is telemetry. This information can be sent
in many different ways. Dr. Lui Mansi
was excited about using the telemetry in-
formation in his classroom work. He
teaches electronics, digital and logic com-
munications to graduate students at the
University, and started developing the
telemetry system more than 2-1/2 years
ago. At that time, it was decided to use a
“hardwired system;’’ that is, one that
continues to operate at all times so the
spacecraft condition can be monitored
constantly.

The telemetry system consists of 60
channels that continually check 45 dif-
ferent status points at the same time. The
electronic *‘heartbeat’ is contained in
three small boxes that can produce
ASCII, Baudot, Morse and synthesized
voice. Many frames of telemetry were
copied on a Drake 2B by the launch team
to determine if all systems were func-
tioning properly.

The power system was checked by Jerzy
Slowkowski, who replaced a faulty ca-
pacitor in the power regulator. ferzy did
most of the tedious thermal-wrapping of
exposed wires and components that would
otherwise have ‘‘cooked’ in the high
temperatures in orbit, Power for the
spacecraft was developed by four solar
panels, cach capable of producing 27 W
when fully illuminated. Since the panels
were mounted on the four sides of the
spacecraft, total average power to the bat-
tery, allowing for sun angle and eclipse
periods, was around 17 W, This solar
power was stored in a 14-V, 6-Ah battery.

The last member of the checkout team,

Stirays "

TECHNICAL ADVISOR CONCLAYE

[J The ARRL has 50 technical advisors
{TAg) in its field-gservice organization, and
the list continues to grow. These technical
experts are engaged professionally in their
respective areas of specialty, are licensed
amateurs and are members of the League.
Their duties include the reviewing of QST
manuscripts, answering ‘‘knotty”’ tech-
nical questions, critiquing the ARRL
technical books, making technical con-
tributions to our League publications,
giving technical talks at conventions and
serving as expert withesses in court cases.

Recently, at the ARRL Southwest Divi-

Listen for UoSAT

, Find out when you can hear the beacons

aboard UoSAT-OSCAR 9 by checking the

. OBCARIRS Satellite Schedule in this and

avery issue of QST. All beacon frequencias

© are listed, from the 7.050 MHz Morss code
 telametry beacon to the 10.470-GHz steady

carrier. Tracking OSCAR 9 across the skies
is simple if you've made the modification
to your OSCARLOCATOR, as described in
Deécember 1981 QST, page 69.

_
x
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Just before the spacecrait Is enclosed in a
large plastic bag, it has to be cleaned
thoroughly. Christine Sweeting, GSGAPF, uses a
camel hair brush to eliminate any specks of
dust on the solar arrays. (WOKDR photo}

and the least vocal, was lan Ferebee,
G6BTU. lan seemed to be involved in all
aspects of the overall operation. His
quietness was probably the result of being
totally engrossed in his work, Work as
full-time project technician, lan assisted
Dr. Sweeting. It was impossible to get an
interview or a good picture of lan because

sion Convention in San Diego, a group of
TAs had the good fortune of getting
together to discuss the TA program as
well as the technical contents of QST and
the ARRL books, The group took part in
the convention by delivering technical
papers and answering numerous technical
guestions.

if you're at an ARRL convention,
hamfest or club meeting where a TA is
present, don’t hesitate to seek from him
the answers to your technical questions.
He can be identified by his ARRL lapel
pin, which has a white background. If
he’s not wearing a TA pin, look for an
ARRL official ribbon (blue) on his shirt
or jacket. Other ARRL officials wear the
blue ribbon too, so you’ll have to sort the
TAs from the multitude! Doug
DeMaw, WIFB

of his constant involvement with the

spacecraft.

A Toast for a Job Well Done

When the final day came and the
spacecraft was ready for transport to the
launch pad, a sense of sadness came over
the team. But there was also a degree of
relief that the long, three-year trek was
about to end. All members of the Univer-
sity of Surrey launch team took part in the
final ritual seven stories above the launch
pad inside the gantry. When the satellite
was finally **mated” to the launch
vehicle, little was left to do but await the
countdown. Asked if the launch team
would be toasting with champagne after a
suceessful launch, Dr. Sweeting replied
that was not his drink, but a large
“whiskey’* would be appropriate at that
moment. Dr. Mansi followed with, 1
think P'll make mine a stiff Scotch.'’ The
rest of the c¢rew joined in, and the
thoughts of a suecessful launch and the
trip home to England filled the nervous
pre-launch conversation. Someone com-
mented that the only regret about leaving
was that they would miss the “‘Frosties”
from Wendy’s.

A justifiably proud crew returned to
England and celebrated the successful
October 6, 1981 launch. Satellite on-
thusiasts are thankful to British industry,
research organizations, AMSAT, RSGB
and the University of Surrey for financial
support, components and test facilities. A
special thanks goes to NASA for its
perfect launch of the first British amateur

satellite. ]
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On the Road
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emergencies.

By Steve W. Carriger,* WAPVRS

-I-hc Kaw Valley Amateur Radio Club
has always played a very active role in
emergency communications, with close
ties to the American Red Cross, the Civil
Defense and the 1.8, Weather Service,
After a review of our needs to serve the
community effectively in times of emer-
gency or disaster, our club started a pro-
gram to upgrade our emergency pre-
paredness. When it ended, it had lasted
two years and had invelved over 10,000
hours of volunteer work from more than
100 Amateur Radio operators.

The vpgrading program began with the
huilding of three 2-meter repeaters.
Topeka had two repeaters in service, but
they needed to be replaced with more-
modern solid-state equipment. A third
tepeater was needed to relieve traffic and
to serve as a backup during tornado
watches. One of the repeaters was to have
911, autopatch and 1050-Hz tone-
encoding capabilities. This turned out to
be the 146,67-MHz repeater system. All of
the repeaters were to have emergency
power and be spaced several miles apart to
prevent one disaster from wiping out all
three systems. In addition, a portable
repeater, with a link that could be set up
at a remote site to provide hand-held
coverage of the disaster area, was set up
on 146.34/146.94 MHz, with a link to the

+3812 S.E. 32nd, Topeka, KS 66605
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with Kaw Valley

It took time and a lot of hard
work, but the Kaw Valley

Amateur Radio Club has taken
on a new look — and a more effective means of handling

145,45 repeater. This provides coverage
back to the Topeka area.

Remodeling

Next, we remodeled our club room at
the American Red Cross, making more
room for operators. We placed maps on
the walls and added a complete, new hf
station, 4 Teletype machine, a program-
mable scanner, a TV, telephones, a
2-meter unit and new antennas for hf and
2 meters. The club room was to function
as our primary traffic-handling area and
be our standby for local net control
during storm watches if the Emergency
Operations Center went down.

The Civil Defense Emergency Opera-
tions Center, located in the subbasement
of the Shawnee County Court House, was
remodeled in much the same way as our
club room. This area gerves as our net
control for all call-ups of the Zone 4A
ARES net. At all area hospitals, we in-
stalled 2-meter stations, with four
operators assigned to each focation. Also,
we installed antennas at two ambulance
services and in the radar room of the
Weather Service.

With the above projects completed, our
club had one final task: tie all amateurs at
a disaster site together with  other
emergency agencies at the site. A com-
munications van full of radios was the
only answer.

The Van
Club members decided that the com-

munications van was to be the most im-
portant of projects in our upgrading pro-
gram. The van would service as a mobile
communications center with amateur
equipment, and commercial gear for other
agencies.

All club projects tend to be long on
ideas and short on money; ours was no ex-
ception. Much of the money needed for
the van was raised from a garage sale. The
rest came from {wo primary sources:
“passing the hat” at club mectings, and
out-of-the-pocket money spent by various
members for necessary materials and
equipment for the van. This brought the
total amount of money raised or con-
tributed by club members to about $3000.
The value of the radio comimunications
equipment, volunteer labor and all equip-
ment assigned 1o the van by public service
agencies i not included in this figure,
Estimates have placed the commercial
value of the van in excess of $35.000.

Ken Burgett, Topeka-Shawnee County
Civil Defense director, came through with
a 1966 C-20 Chevy step van from govern-
ment surplus. He also provided funding
for sandpaper, paint and lettering of the
van. Of course, the van had a few prob-
lems. The engine was replaced, the brakes
and exhaust system rebuilt and the wheel
bearings replaced. We now had a van that
was mechanically sound; we were ready to
do the body work. Club members hand-
sanded the inside and outside, fiberglass-
ing small dents and rusted areas as they
went.



The rear bumper was removed and ex-
tended. This allowed for easy access in
and out of the vehicle. The front bumper
was fitted with an extension to allow for
the mounting of a 3-kW, 120-V ac gen-
erator, which was mounted with quick-
release hardware,

The roof was fitted with 10 Motorola
antenna mounts and a total of eight 12-V,
sealed-beam flood lamps -— three on each
side and two to the rear, [n addition to the
roof lighting, we installed two spot lights
on the front, aiong with six vellow
flashing lights - two in front and four to
the rear.

Inside the van, we insulated the walls

and covered them with paneling, and in-
stalled indoor-outdoor carpet, Overhead
12-V  lighting was installed also;
everything on the van was designed for a
12-¥ system, instead of 120-V ac.

Our communications van was begin-
ning to take shape, and was finally ready
for painting. After a few coats of white
paint inside and out, lettering was added
for identification to both sides and to the
roof,

Equipping the ¥an

It now was time to start looking for
radio gear. The Topeka Fire Department
came through with the first two-way
radio. Then, the Topeka Police Depart-

The inside of AM-COM 1 is laid out to provide
four operators with enough room and equip-
ment to handle. simultanaously, health-and-
welfare traffic with Civil Defense, area
ospitals, local and county police and tire
departments, and the Weather Service,

A trailer that club members rebuilt tags along
on emergenclas, It carries no less than a 40-t
crank-up tower, a 2:-meter beam antenna, a
portable repeater (not shown), a generatar and
extra lighting.

Rossvilie Flood — AM-COM 1 Rolls Into Action

On the afternoon of June 9, 1982, the Shawnes County. Kansas, Sheriff's office requasted that
AM-COM 1 be activated. Its mission was to assist with information coordination at Rossville,
a community of less than 2000 located northwest of Topeka, during what has been referred to

as the worst flood in the area since 1951,

AM-COM 1 set up operations at the caommand post at Bossville, and communication was
begun immediately with the Topeka Police Department helicopter, the Shawnee County Sherift
_ and Civil Defense. Amateur communications were established also with the Red Cross and
the Clvil Detense Emergency Operating Center in Topeka, and a 2-meter autopatch was set up
tetwean the National Guard operations oificer on the scene and the Adjutant General’s office,
An ht llaison was established on the Kansas emergency frequency {3.920 MH2), and SEG Doc

Bemmels, WQKL, was notified of the emergency.’

Initial reports indicated that rising flocd waters might make the Rossville community
inaccessible during the evening {this tater proved not to be the case). EC Marshalt Reece,
NEBLD. requested additional amateurs with portable capabilities; they were dispaiched to the
Rossvilie High School, which served as an evacuation center, A few health-and-weifare

messages were handfed from the scene,

Commercial power, as well as some local telephone service, was available in Rossvilie,
aithough phone lines were not always readily obtainable. AM-COM 1 operated trom commer-

. cial power, although 2 small gascline-powered emergensy generator, carried at all fimes on
AM-COM 1, was tested and remained ready. The club's 5-kW generator remained in Topeka on
standby. Ten amateurs were present in Rossville, with about another 10 helping at the Red
Cross and GCivil Defense centers, and others running errands around the Topeka area. A
spectal “thank you” is extended to all who assisted or stood ready to assist in this emer-

. gency, which ocourred on the heels of other public setvice work in weather watches over the
two waeks preceding the flood, An additional 100 hours were utilized during the flosd, bring-
ing the club’s fotal weather-related public service hours to just under 1000 in a fwo-week
period. The civio-mindedness and dedication by local amateurs demonstrated in this tofal is
certainly something they can be very proud of. — Marshall Reece, N@BLD, EC Zone 48 Kansas

ment provided a radio for their frequen-
cies. Surplus radios were purchased from
a local company that was upgrading its
system. Club members rebuilt these radios
and placed them in service to cover other
emergency agencies. We still needed a
radio for the medical frequency; Hospital
Ambulance Service helped out, providing
the last commercial radio required for the
van. Two consoles were stripped of their
old electronics and installed along one
wall of the van. The console provides
room for four operators to sit and operate
in comfort. Behind each operator, along
the wall, runs a long bench seat with a
storage area underneath. This bench
allows people to assist the operators. At
the front of the van is a swall work area
over the engine cover, which is used for
minor repair of equipment while in the
field. It also doubles as a coffee-donut
counter.

As more radios were installed, it
became clear that the van’s 12-V system
was undersized. Club members instailed
an 8D 200-Ah battery, a 120-A alternator
on the engine, and an 80-A regulated
power supply (120-V ac input) to float
across the battery. No. 4 wire was run for
positive and ground throughout the van,
Three 120-V ac outlet strips were installed
behind the consoles so exira radios and
portable chargers could be plugged in.
Two large ball mounts were aitached on
cach side to the rear of the van for hf
work, and a PA system was added,

When work was completed on the con-
soles, we installed radios to cover 2
meters, hf, vhf public service (scanner),
the Topeka Fire and Police Departments,
four county fire departments, Civil

Defense, Shawnee Sheriff, the Hospital
Ambulance Service, CB and a small TV.
All operating positions have headphones
to keep noise down — a must with this
many radios. Each console also has two
telephones with two lines to each phone.
If the phone service is still available in a
disaster area, we will have the capability
to use the lines.

On the Road

AM-COM | (Amateur Communica-
tions Unit No. 1) is the call assigned to the
van by all agencies when we use the coni-
mercial radios. AM-COM 1 also has on-
hoard extension cords, 800 feet of coax in
varying lengths, tools, telephone books.
for all cities within a 60-mile radius,
flashlights, maps, a first-aid kit and a
variety of spare parts. The club rebuilt a
tower trailer, which carries a 40-ft crank-
up tower, a generator and extra lighting,
to go along with AM-COM 1,

During tornado watches, club members
provide information to the Weather Ser-
vice, hospitals and the Civil Defense so
that early warning may be given in time to
save lives. We also provide on-site com-
munications during any disaster, and
coordinate communications with the
ambulance pool, medical teams, hospitals
and other agencies. The communications
we provide keep everyone informed as to
the number injured, the supplies needed,
the injury load to each hospital and any
other communications requirements. fn
all, 100-plus members of the Kaw Valley
Amateur Radio Club were able to find
10,000 spare hours for the Amateur Radio
hobby, and put together a communica-
tions system equaled by few, el el
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Two New Hams: How (and
Why) They Did It

Traversing the road to hamdom can be a challenge for any of
us. These two hams did it, but over two very different routes.

Prime-Time Radio

The biggest problem getting myself on
the air was the antennas. The home QTH
is a rented, first-floor apartment in an old,
three-family house with a peaked roof,
There is no yard, and the building is vir-
tually wrapped in telephone and power
lines, as it nestles among similar struc-
tures. Fortunately, the landlady is a good
friend, and she trusted my discretion. But
T didn’t want responsibility for holes in
her house.

Finally, pian number 3749 came to
fruition. Skywalker friends draped a
couple of dipoles on the roof, and
strapped a Z-meter fm antenna to the
chimney. The problem: remained of how
to get the cables into the shack. I'm still
kind of proud of the custom-fit, wooden
window bulkhead I designed and built
myself, It’s held in the top of the window
by the window itself so you can see ¢uf the
bottom, and there are no holes in the
building. The ports on the sides deliver
cables hidden by curtains, and it’s
finished to match the woodwork.

And so on. 1 couid probably talk about
radio for the rest of my life, and 1
probably will. 1t’s a new love,

Getting There is Haif the Fun

In the two-full-shifts life-style of a
single, working parent for about 18 years,
i don’t remember ever wondering what to
do next. When the kids grew up and left
home, they didn’t need me on a daily basis
anymore. One day after work, sitting in
my car on the parking lot, | took a mo-
ment to think. Going home probably
meant being bored, There wasn't any
other idea of what to do. I went home
anyway, and was bored. On weekends,
also, I was often lonely and bored,
especially in the mornings, waiting for the
rest of the world to be available.

1 never belonged to a club, never spoke
in front of a group and have written
precions few letters. [ am well known
among my friends for just plain never
writing anvthing. 'm a talker and a
telephone jockey. I never played a musical
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instrument or learned a foreign language.

Even when | was busy raising my family
and working full time, | always had a nag-
ging need to do some volunteer public ser-
vice, which 1 feel we all owe the communi-
ty we live in. Now was a chance, and I had
lots of free time. I was aware of some
needs I could donate my time to, but
somehow it seemed hypocritical and
counterproductive to work with mental
patients or to be a “Big Sister,” if my
dedication  wasn’t  genuine.  Some
observers might have said [ was in a
middle-age crisis. My son said I was in my
second adolescence. By my calculation,
{ should have been in the prime of my
[ife, but I didn’t know what to do with
myself.

Then, at Thanksgiving 1978, 1 went to
Lockport, New York, to visit folks {
hadn't seen for vears, They had a friend,
Jim, living with them, whom [ had never
met. Shortly after arriving 1 wandered
into a den, and there was the most
elaborate hi-fi T had ever seen, complete
with a microphone for making home
recordings.

You guessed it; it wasn’t hi-fi. It was
Amateur Radio station WAINFG. [kt
didn’t take much to get Jim to show me
some of the marvels. People we didn't
know, thousands of miles away, were
greeting us warmly. Jim could remotely
turn that metal spider web outside so it
was pointing to those people halfway
around the world as easily as I could turn
in my chair to ask him a qguestion. What
an expanding sense of communication!

I couldn’t ask Jm qguestions fast
enough: **What do you mean ‘dmateur
Radio’?"” ‘“What do you talk about?”’
“*Can anyone be a ham?"' *“How do I get
started?”’

The only thing I didn’t get a straight
answer to was how much it cost. It seemed
to cost whatever one could afford. **Oh
well,” | rationalized, ‘‘I’'m already a
hobby photographer, and 1 don’t have
time." Imagine that. No time!

Back home from New York, | got a

telephone call from a cordial ham de-
livering a piece of traffic initiated by Jim.
Unfortunately, I didn't have the presence
of mind to jot down his name and
telephone number, which I couid have
used shortly after. To this day, I don’t
know who he was to thank him.

| Thought 1 Was Only Curious . . .

The next day, driving to work, I
thought [ might find out a little more
about this radio thing (I do a lot of
thinking in mvy car). |1 had some trouble
finding a ham, but eventually got in touch
with the Middlesex Amateur Radio Club
in nearby Newton, Massachusetts. |
thought T was ooly curious, but after
working my way through scveral license
study guides and radio books I knew
the jig was up, and [ was going for my
license.

[ went the seif-study route. I pulled
everything together in my mind and
turned the corner from total confusion to
success, and got my Novice ticket in May
1979. In January !980, 1 upgraded to
General.

I have not only joined the Middlesex
chib since, but am now honored to serve
as its President. If [ wake up too early on
weekends, no problem. I know that a flick
of a switch at any time of the day or night
can bring me in touch with people around
the world. 1 have an honest vehicle for
public service. 1 don’t wish anyone
problems, but, if they come, I'm acquir~
ing equipment and developing skills that
may be helpful.

1t’s funny now for me to took back and
remember that in the 1930s, as a voung
girl, I asked a physicist what electricity
was. He said nobody really knew. I
figured then that, if it could hurt you and
nobody knew what it was, I didn’t want
any part of it. Except for learning to put
jiffy-snap power plugs on lamp cords, 1
did manage to avoid all that watts and
amps stuff until just before I solved the
cable problem. Today, | still want to
know more. I put together a code



oscillator, which wasn’t nearly as hard as |
had imagined, and was absolutely amazed
when it beeped. Today, two hams could
call me *Elmer,” and another one is on
the way.

I have made my share of mistakes. [ got
a little heady with my new-found friends,
Messrs. AC and DC, and was suitably
humbled with some minor jiggles to wet
palms. I've hooked things up backwards,
but so far most have been forgiving, so no
serious damage yet. ['ve learned how
much I tend to interrupt people, because it
can’t be done on the radio, The
““alligator’” is teaching me not to he so
long-winded. Now that ['ve learned
Morse code, I love it. It’s my musical in-

strument and foreign (anguage all in one.

Today, besides the modest antenna
farm, my station includes a cw
transceiver, a general-coverage receiver,
an SWR meter and a dummy-load that ¢
built myself. 1 also have a Hammarlund
SP-600, which | love, and a Hallicrafters
SR-160, my first rig, which | keep to lend
to newcomers. My 2-meter hand-held
transceiver lives in my pocketbook and
works through a 5/8-wavelength whip on
my famous ““thinking" car, which I now
also use for talking.

My dreams for the future include im-
proving my cw, geiting into traffic
handling and moving to a high, loncly
place to put some real dandies on maybe a

Domestic Tranquility? You Bet!

M ost of my QSLs from you guvs say
you can’t imagine what it would be like to
have your wife 4s 4 ham. My first answer
is that the difference is, instead of a back
bedroom or the garage, the ham shack is
in a corner of the livingroom. But let’s go
a little deeper,

[ suppose we should start at the begin-
ning -— Spring 1980, lerry (N6DDP) and
1 had been married for 2 little over 14
vears and have two young daughters. |
had quit work before the youngest was
born {I used to be a police matron/dis-
patcher), and just stayed home to tend the
kids, to clean, to cook and to make all our
clothes. Jerry had his work as a parts
manager for a car dealer and his own
hobbics, muainly radio-controlled air-
planes (which | hated). Anyway, we were
both occupied with our own little worlds,
and never actually did anything
together.

We sat down one night and talked, a
rare happening in itself, and decided we
needed something in common besides the
kids — something we could do together. |
had no ideas, but Amateur Radio is

somethiig he had been interested in for

many vears, s we settled on ““ham.”’

Not yuite knowing where to start, we
went to Sacramento with the intention of
buying some books to study. Well, we got
the books, a radio and some accessories.
What’s $700 when you're having fun? I
guess you could call that a commitment!
We didnt get far on our own, and heard
that a class was being offered at a junior
college, 30 miles away, So, with lots of
grumbling from the grandfolks about
having to keep the kids an extra night each
week, we started our class.

It lasted from April to June, and was
for the General class license. With a fot of
extra study (frusirating for me, complete
with tears and temper tantrums), we

managed to keep up with the class, and
the discussions even began to make sense,
Qur instructor, WASNKQ, was swell; all
the time he spent on the telephone with us
when we’d get stuck really made the
difference.

Going for Broke

Then June came. The class ended on
Tuesday night, and Wednesday morning
found us on the way to San Francisco and
the FCC office. We never got a Novice
license, so it was go for broke: Either pass
the 5-wpm code and the General/Techni-
cian written test, or wait the 30 days either
to send for the Novice test or to go back to
the FCC and try again. We shook in our
boots through the whole thing, but we
hoth happily came home Technicians,
then had to wait that long six weeks for
the license to arrive. (As | am writing this,
ane year later, we have just returned from
another trip to San Francisco. This time
we both came home with our Advanced
license.)

It pays to rmake the time to take an in-
terest with the OM. There are innumer-

able  breakfasts, dinners, picnics,
potlucks, swap meets, conventions, camp-
outs —— you name it — and they really are

fun. Jerry has trouble with me at the
swaps because I always want to buy some-
thing, instead of the other way around.

Our little area has a group, cight of us
who are licensed, the WHOs (Women
Ham Operators), We have potlucks {we
even let the guys come and eat, too) and
luncheons that we don’t let the guys join,
None of us are builders or experimenters,
but we do enjov operating, both cw and
phone.

Don’t say vou don’t have the time.
Since we started in radio, Jerry and I have
had another daughter. When our latest
little one was born, Jerry stepped out of

150-ft tower. I'd especially like to try
SSTV and ATV so | would be able to
combine my two favorite haobbies,
photography and radio. Who knows: [
might even make a contribution to the
state of the art.

Radio for me is not only manipulating
the ions, it’s a constant reminder in a
variety of ways of people’s importance to
each other. It has been the single most
rewarding activity in my life. [ have a
sense of joining the whole human race. |
feel [ may have something to give in
addition to the immense pleasure | get.
Now it feels like the prime of my life.
— Par Sheppard, KAIDEI, Cambridge,
Massachusetis gt i

the delivery room and announced her ar-
rival on the 2-meter hand-held radio. (1
had one on my bedside table to keep in
touch with our friends.)

I have no mechanical or «¢lectrical
background, and I'm no good at fixing
things around the house, Now i'm a little
more helpful; | don’t get on the roof or
climb the new tower, but [ do attempt to
help by holding the guy wires or running
for the tool he aways manages to forget
when he works on the antennas.

If you’ll spend a little time with the OM
and get a license, you too could begin to
enjoy what he spends his time at, and
¢ntjoy the equipment he spends all that
money on. There are a whole bunch of
really swell folks out there — next door
and across the oceans as well. You could
never find any single facet of the popula-
tion any more congenial or willing to
assist in any way than the **ham family.”

If you work, vou can still find a few
minutes a day to study (that’s really all it
takes). When vou get vour license, | know
you will find the time to get on the air.
And for those of you like me, there's
always someone to talk to on the air, in
the middle of the day, when vou really
need a break from the daily routine. And,
if you’ve been going ‘‘stale’” at home, the
code is great for sharpening the mind —
it’s just like a foreign language. By the
way, with the baby now six months oid, 1
must do my operating between bottles and
eiapers, but 1 do find the time for it.

Amateur Radio s a rewarding
endeavor, especially in the  self-
satisfaction from just knowing vou really
can do it. You will be surprised how dif-
ferent the OM’s attitude toward you and
your favorite activity can be when vou
take the time to share in his interest.
— Jan Manford, N6DDQ, Live Ok,
California v )
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Strays

IEEE OFFERS REBATE ON
COMPUTER COURSE

i} Amateurs who are also members of the
IEEE can benefit doubly from the
Heathkit®* ETS-3401 Microcomputer
Training System (Product Review, Sept.
€)ST). First, it can help hams gain a better
understanding of microcomputers. Sec-
ond, IEEE members who purchase the
course from IEEE and complets it can get
a rebate. For details, write to ETS-3401
Course Registrar, IEEE, 345 E. 47th St.,
New York, NY 10017, — John F.
Withelm, K20ZW

ARRL was well represented at the Department
of State ARC (W3DO0S) annual banquet, held
last May at the Fareign Services Club In
Washington, DC. Standing with W3DOS Presi-
dent W4KM (left) ara ARBL President WAKFC,
past President W2HD, Washington Area Coor-
dinator W1UED, Counsel N3AKD and Atlantic
Division Director W3ABC.

CHECK YOUR GUNS -- O0PS, HTs —
AT THE DOOR, GANG!

] We've all seen those Wild West movies
in which the saloon patrons were required
to check their guns at the door before
commencing an evening of frivolity. But,
have you ever seen or heard of the same
rule applied to HTs when 4 convention
crowd entered a hospitality suite?

1t happened to those who entered the
highly active DRONK hospitality room
during HAMCOM ’'82 (Southwestern
Division ARRL Convention) at San
Diego’s Town & Country Hotel in June
1982, The DRONKs are a group of
technically oriented tm/repeater people
who believe wisely that HTs should be set
aside at party time, lest someone at the
peak of high spirits do something
“naughty’’ over one of the repeaters.
When N6NR, who is one of our ARRL
TAs, took this writer to the DRONK suite
to meet the gang, [ was surprised to ses
the vast array of HTs parked on the table
{see photograph). This was indeed a new
gimmick to me, and after the purpose of
the rule was explained, it made good
sense, li's a technique that could be
adopted by many groups in the interest of
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WI1FB stands guard over a table-full of HTs
DRANK members checked in before a night of
frivotity during HAMCOM '82.

on-the-air decorum! The “‘honor among
thieves’® rule seemed also o prevail, for |
heard of no one who had his or her HT
ripped off.

My thanks to the DRONKSs for allowing
me to pose with their thousands of dollars
worth of HTs (they kept an eve on mel),
and for the fine hospitality, homemade
chili con carne and stimulating conversa-
tion provided for this ‘“‘easterner.” —
DPoug DeMaw, WIFB

ARRL WAS VIA AMATEUR
RADIO SATELLITE

Il Worked All States via satellite is at an
ali-time high, Since the first award in
1975, a total of 71 amateurs have been
issued this coveted certificate. The most
remarkable thing about the current activi-

ty is that more than 20 Satellite WAS
awards have been issued so far in 1982.
The new Soviet RS satellites, in addition
to the faithful operation of AMSAT-
(OSCAR 8, have made all of this possible.
Anyone with a 2-meter transmitter and
a 10-meter receiver can compiete the WAS
satellite requirement. If you are new to
satellite communication and you have a
Technictan class or higher Amateur Radio
ficense, you can soon join those on the
clite WAS list. If you want additional in-
formation or nexd some help getting
started, just write to ARRL and ask for
Amateur Radio satellite information.
This may bhe the hest opportunity
anvone will ever have to work all 50 states
via satellite, When vou do get your cer-
tificate, we can guarantee it will become a
testimonial that you will be proud of for
many years. - Bernie Glassmeyer
WOKDR, OSCAR Program Manager

Official WAS Satellite List

1975 25 WBABN
i keacl 26 WIWMP 47 WOHR
2 KIGW ¥f WBSPMU 46 WBBOTH
i wg‘)g o a8 WBQIUT 4% WaXN
g wsgso 29 N4DT 50 WABYGS
B VE&XU %2 {‘.vg-,sz“é 1962

b 51 KATDL
T OWTMGU 42 N3ES £2 Kznsc

1976 a3 K¢RZ 25 WINU
B WBGSM i
A 1978 54 WAJGOS

intin 34 KOSE 55 WA2CEB
ﬁ ng'zx B WiUs 55 KAUAS
12 WeIr 1979 57 K2ZRO
13 WEHEW 36 KiHTY R wIBxA
14 WARTUF 37 WOMXC o ey
15 Wan 1980 81 WIGN

1977 38 WgcA E? WA1ZUS
15 KIEWY 39 WELCY 83 WAKE
17 WBPNST 40 WIUFE B4 WPV
18 K5KOG 41 WIHAD 6% WIKDR
19 W4JRC 42 W7D 66 WSYVR
20 WAEAIT A Eﬂrﬁﬁl 67 WB4ZXS
21 WIFF 44 K3 B8 WDAFAR
22 W@SL 1981 89 KECY

WORWE a5 Kicis 70 WERPK
24 WaRE 45 WASZIB 71 WABLLY

Two New Engiand AMSAT area coordinators recently completed their satellite WAS. Jim Bucklay,
WA1ZUB (left photo), of East Douglas, Massachusetts, received no. 62 on Aprit 20, 1982, Skip
Paylson, W1PY, of Danbury, Connecticut, was Issued no. 64 on May 4, 1982. Both brought their
cards to Haq. to be checked. {photo by Karl Townsend)



Not Me!

By John G. Troster,* WBISQ

(1

hank vyou. Thank wvou, club
members. Don’t get up. No big apprecia-
tion demonsiration, please. Now you
elected me your new president on my
‘New 59 Action Program' to make this
miserable group into the hest ciub in the
whole U S of A ... right?”
**Right . . . Yippee . .. Wah hoo wah,”
“And we're gonna be a world cham-

peen ¢lub , , . right?”’

“Right on . . . Hoooorrrayyy . .. S59-
plus, Old Man.”

“And we're gonna move forward and
onward . .. and abhh . . . upward .. . and
ahhh . . . right?"’

“*Right . . . We're ready . . . What you

ponna do, Mr. Prez?”

“Okay, the f{irst thing in my New S9
Program is to make us a big winner in
Field Day . . . right?”’

“Hooorrraaayyy . . . We're number
ane . . . What kinda trophy we get?”’

“Okay! First thing we need is a hard-
charging, good-organizing Field Day
chairman who's gonna ramrod this club
into an oiled, smooth-running, efficient
S0 machine to pile up poiats . . . who
wants fo volunteer to be chairman?’

ZELZZTEZLZZZZ

**Ahhh . . . who wanis to volunteer to
be the leader of this winning team? Ahhh

. volunteers?? . ., hmmmm . . . you're
all too modest . . . ahh ... okay, then, I'll
appoint a leader. ['m gonna appoint our
club fireball, old Charlie. Charlie, 1 want
you to take ahold of Field Day and move
us forward , , . multi rigs.. . . multi anten-
nas . . . every member in there CQing for
the glory of this stagnant oid club . . . the
XYLs cooking chow and the kids running
hamburgers and drinks to the ops . . .
right?”

“Waalll . . . I dunno if I want to
volunteer to get appointed Field Day skip-
per or not . . . lot a work, you know . . .
all them rigs . . . putting up all the anten-
nas . . . and all them X¥1Ls and kids . . .
ugh. . . hear 'em now . . . makes me kinda
tired just thinking about it.""

“*Yeah, Mr. President, you appoint old
Charlie our Field Day skipper and first
thing you know he’s out appointing a lot

of us assistants. And second thing you .

know we’d all have to be out there in the
hot sun working on Field Day . . . Lot a
wark there . . . [ was trying to get away
from the XYL for one weekend anyway

. We ain’t never been in a Field Day
before . . . Not me.”

“You mean you fellas is gonna pass up

*§2 Beibrook Way, Atherton, CA 94025

a opportunity for this miserable ¢lub to
make the greatest score in the history of
Field Days?””

“Naw, he’s right, Mr. President . . .
Not me . . . We never done it . ., . ] was
planning a barbeqgue that weekend . . . Me
too . . . All that work . . . Not me.”

“Okay, okay . . . let’s forget Field Day
for a while. But let me tell yvou there’s no
way we're gonna have a *New 59 Action
Program’ without a great, first-class club
paper . . . right?"”’

“Right! Sure thing . .. .

. Give us prestige. , "

“*Glad to hear everybody’s in favor of a
great paper. Now, who wants to volunteer
to edit our new award-winning club
paper? Come on . . ., somebody volunteer

. volunteers anybody? Hmmmm . . .
Okay, [ appoint Jimmy. There you are,
Jimmy., You gotta start investigative
reporting. Nobody ever got a Nobel Prize
without investigating. Gotta crusade for
hetter band conditions . ... less sun spots

ireat thinking

. .~ ahhh . . . smaller pileups. . . more
DXCC countries,”
*Weeeelllll . . . ahhh ... I dunno, Mr.

President. Takes a lot a time, and [ ain’t
never done no Nobel prize investigating

course [ could appoint a bunch of
columnists to help.”™’

“Naw . . . Not me . . . Forget that ap-
pointing stuff, Jimmy . Write it
vourself . . . Mot me. .. For this ¢club vou
only need a cartoonist . . . Not me. . .
Yeah, & comic book maybe . . . Not me

. [ can’t draw.””

“Here I'm trying to progress this lousy
club into 59 world class ranking, and
nobody will do nothing! If you didn’t like
my *New 5% Action Program,’ how come
you ¢lected me president?””

*You was the only one running. Yeah,
Old Man, your S9 program is down to
about a 35 right now.™

“Qkay, you lost your change. I’'m not
gonna let nobody else volunteer, ['m only
going to appoint people from now on. So,
I'm gonna appoint Old Sam to be chair-
man of our new program committes. We
need new exciting speakers . . . people
who are gonna tell us what we ought to

know ... . get us all fired up . . . what do
you say, Sam?”’
“Ahhhh . . . waaalll, Mr. President, I

don’t know nobody who's excited about
much . . . only exciting fella [ ever knew
finally made DXCC, but then he went
back to full-time rag chewing . . . maybe
somebody else . . . not me.”’

“Come on, Sam. We need speakers to
educate us . . . launch us onto the wave of
the future with outstanding speakers . . .
ahhh . . . the way to the future is forward

“Maybe Sam he don’t wanna go for-
ward onawave . . . You're down to about
a 52, Mr. President.’*

All right . . . okay . . . I'll get the
speakers myself. But one thing the $9 Pro-
gram is gonna do right now is to save us
all from poisoning . . . ha ha. I'm gonna
move us out of this terrible Mom’s Pizza
Parlor here into a decent restaurant. We
can’t move forward if we all get ptomaine
noisoned in the back of a pizza parlor . . .
I'm gonna appoint a restaurant commit-
fee.”’

“What you got against old Mom'’s Piz-
za? Yeah, we like her cheeze and them hot

peppers . . . Notme. ., Istay... Love
that Polish sausage . . . Me too . . . Not
me . . . You’re down to & S-nothing, Mr.
President . . . Not me!”’

“*You elected me president to turn this
club around and progress, to move for-
ward into world-class contention . . , ahhh

- or did you? All 1 need is a little help

. a few corumittee chairmen | ., . right?
.ahhh ., .7
“Not me . . . you’'re the president . . .

You do the work . . . Yeah, we elected you
and now you're trving to make us do the
work.”’

“Okay, okay . . . hmmm ., . well . ..
all right, That’s about ali for this meeting
tonight., Next meeting . . . ahhh . ., we
meet here in the back room of Mom’s Piz-
Zd . . . o speaket program . . . just swap
lies like usual . . . forget winning Field
Day forget our Nobel-winning
paper.””

“Hey, sure like your ‘New 59 Action
Program,” Mr. President. Learning fast

. Good program , , . gonna make a
great president . . . You're back up to 59-
plus . . . Yeah, with a good club Action
Program like that, maybe we'll elect you
president again next year.”

“Not mel” -
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neappenings

Conducted By Carol L. Smith,* AJ2I

Amateur Radio Bill Signed by President Reagan

On SBeptember 13, 1982, President Ronald
Reagan signed the Goldwater-Wirth Amateur
Radio jegislation, H.R. 3239, into law, It has
been designated Public T.aw 97-259, The new
law amends the Communications Act of 1934
bv giving FCC the anthority to: establish RF1-

ARRL FILES COMMENTS
ON RM.-4040

The League has submitted its comments in sup-
port of KM-4040, which would preclude cable
television operation on Amateur Radio fre-
quencies. RM-4040, a4 petition for FCC
rulemaking, was filed by ARRL in lanuary
1982, The Eeague earlier had requested an
unusually long extension of time for filing
comments $o the ARRL could (1) meet with
primary trade cable TV associations to seek an
ultimate nationai-levef remedy for the problem
of CATY interference, and (2} explore the
ability of the National Cable Television
Association, Inc. (NCTA), to resuvlve in-
dividual  focal-fevel  ioterference on 2
waoperative, case-by-case basis,

The comments state, in part: “With reluc-
tance the L.eague is constrained to report that,
despite perecived good faith efforts on the part
of NCTA, uo solution to this most serious in-
terference problem has been forthcoming,
either on an individual, case-by-case basis, or
on a national basis.” ARRL’s comments alsa
note that, though the NCTA has attempted to
bring the seriousness and the extent of the
CATVI problem to its member systems, no
uverall preventative measures have been
suggested.

Moreover, the prospects for remedying the
problem on a nmational scale are no brighter
than they were in January 982! For example:
(1) The problem of CATVT is still significant.
No notable degree of system integrity s ap-
parent in the cable systems row operational.
{2) The voluntary approach is not working.
The NCTA has been unsuceessful in influene-
ing the resolution of several test cases recently
referred to them. This reflects the need for
regulatory action. (3) A mandatory reguiatory
approach through membership organizations is
not feasible. No trade or membership organiza-
tion can require its affiliated member groups to
take certain actions. The League points oul
that *‘meither the present state of the art,
reflected in the increasing number of in-
terference cases, nor the case-by-case ap-
proach, shown thus far not to be even minimal-
ly effective in stemming the tide of interference
complaints, can be depended upon to lead to a
resolution of the problem.”

The ARRL aiso stressed that this inter-
ference situation is not a matter of numbers.
Sume vable companies guilty of setious in-
terference often attempt to justify continued
interference on amateur frequencies by dis-
cussing the number of cable subscribers served

*Membership Services Assistant, ARRL
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rejection standards tor home electronic equip-
ment, enlist the aid of volunteers in monitoring
the amateur airwaves for ruies violations, and
use volunteers for preparing and administering
amateur examinations. The law also gives the
Clommission the anthority to extend the license
term of its licensees to 10 years, and it exempts

compared to the number of amateurs in the
1.8, The beague cited examples that the relief
provided by RM-4040 would not he a public
service detriment, nor would it be considered
extraordinary, (t avain requests that **. . . the
Commission amend its rules fo prohibit apera-
tion of cable television systems on frequencies
assigned to the Amateur Radio Service, wither
on a blanket basis or on a case-by-case basis,
antomatically upon receipt of a complaint of
interference to or from an amateur station, un-
t1l the integrity of the system is restored and the
ingress or egress problem is nonexistent.”

ARRK DIRECTOR AND VICE
DIRECTOR NOMINEES

Every two vears, ARRL full members have the
opportunity to select directors and vice direc-
tors o represent their ideas and needs on the
ARRL Board. The ARRL Beard of Directors
is ultimately responsible for all League matters,
including deciding ARRL policies, priarities
and services that will be wade available to
members, ARRL directors and vice directors
are elected to represent specific geographic
areas catled divisions. (Lo determine vour divi-
sion and the names of your director and vice
director, see page § of QST

This year, nominations were open in the
Central, Hudson, New FEngland, North-
western,  Roanoke, Racky  Mountain,
Southwestern and West Gulf Divisions., The
ARRL Board’s Executive Committee met
September 11 to examine the nominating peti-
tions filed by members in thess eipht divisions.
The following were the only candidates nomi-
nated and eligible m their divisions, and for
that reason the Fxecutive Committee declared
them elected without need for membership
halloting.

New England Division: For Director — John
. Sullivan, WIHHR,

Northwestern Division: For Vice Director —
Mel C, Ellis, KTAOQZ,

Roanoke Division: For Director — Gay E.
Milius, Jr., W4UG. For Vice Director — John
L Kanode, NAMM,

Rocky Mountain Division: For Ditector —
Lys . Carey, KOPGM.

Southwestern Division: For Director — Jay
A. Holladay, WaEI}, (The Committee was
also in receipt of a petition nominating Fried
Heyn, WASWZO, as a candidate for Director.
Mr. Heyn declined to have his name placed in
consideration for this office.)

West Gult Division: For Director: Raymond
B. Wangler, WSEDZ. For Vice Director -
Thomas W. Comstack, NSTC. {The Cormimnit-
tee was also in receipt of a petition nominating
Amelia E. Wise, WSOVH, as a candidate for

amateur communications from the sevrevy pro-
vistons of the Communications Act. Details
about the law's effect on Amateur Radio ap-
peared in last month's Happenings. Also, be
sure to read ““RFI Bill Becomes Law,’” which
hegins on page 11 of this issue.

Vice Director. Mrs. Wise, however, withdrew
her name from consideration.)

Ballots already have heen sent to all ARRL
full members (of record as of September 10) in
those divisions in which two or more candi-
dates were found to be eligible for elective of-
fice. Those divisions and the cligible candidates
are as follows:

Central Division: For Director — Edmond
A, Metzger, WOPRN, and Don €. Miller,
WONTP. For Yice Director —~ Kenneth A,
Ebneter, K9EN, and Howard 8. Huntington,
KOKM.

Hudson Livision: For Director — George A,
Diehl, W2IHA; John J. D'Luhy. K2EXI; and
Linda S, Ferdinand, N2YL., For Vice Director

Philip H. Bradway, KB2HQ; Paunl A.
Lindgren, AH2M:; Dennis B. McAlpine,
K28X: Stephen A, Mendelsohn, WAZDHE;
and Alex M. Pontus, W2FCR.

New England Division: For Vice Director —
Richard P. Beebe, RIPAD, and Clevis €.
Laverty, WIRWG.

Northwestern Division: For Director -~
Mary E, Lewis, WTQGP, and Joseph N,
Winter, WATRWEK.

Rocky Mountain Division: For Vice Director
- Marshall Quiat, AGOX, and Robert A,
Scupp, WBIYYX,

Southwestern Division: For Vice Director —
Fried Heyn, WASWZQ; Peter F. Matthows,
WB6eUIA; and loseph Merdler, NoAHLL

To be valid. ballots must be received at
Headquarters by noon, November 20, A com-
mittee of iellers, under the superviston of the
accounting firm of Price Waterhouse, will
count the ballots, and results will be announced
over WIAW and in QST Any full member of
record September 10 in one of the divisions in
which elections are being held should receive a
ballot by November 1. Those members eligible
to vute who have not received a ballot should
immediately contact Donna Frechette at Hag.

BURBANK UPDATE

Amateur Radio operators have filed a class-
action suit against the City of Burbank,
illinois. The complaint names as plaintiffs 10
amateur and CB operators who are suing on
behalf of themselves and all other persons
similarly situated who reside in Burbank. The
action is backed by Lcague-pledged financial
support. James C. (F*Connell, W9WU, the
plainiiffs’ attorney, seeks a declaration by the
Court that Ordinance 9-4-82 and Section 4-295
of the Municipal Code of the City of Burbank
and the policies they implement are unconstitu-
tional abridgments of the plaintiffs’ rights.
Section 4-295 (1) places a moratorium on the is-
suance of building permits for the installation



of Amateur Radio and CB radio antennas for
one year from the effective date of the Or-
dinance; (2) requires existing antennas to be
registered and owners to submit proof of bond
and proof of homeowner’s liability insurance;
(3) requires that every CB or Amateur Radio
antenna be inspected annually for a fee; (4) re-
quires approval of local building officials for
all antenna structures more than 20 feet high,
whether ground- ot roof-mounted, and; (5) sets
tarth ather averly hroad and restrictive condi-
tions. {See Happenings, page 56, September
1982 8T, for further details.)

The complaint also asks for an order temp-
oracily restraining, and permanently and
preliminarily ¢njoining, the City of Burbank
from bringing any ¢ivil or quasi-criminal action
or complaint against anyone erecting or main-
taining an amateur or CB antenna. The action
further secks recovery of costs and aitorneys’
fees, plus any other reliet the Court deetns just.

CANADIAN DIVISION DIRECTOR
POWELL RESIGNS; ATKINS IS
NEW DIRECTOR

Citing an unexpectedly heavy schedule, and his
feeling that he wonld he unable to do justice to
both his job and his League responsibilitics,
Mitch Powell, VE3OT, has resigned, effective
September 20, from his pusition as Canadian
Division Director. Mitch served as director for
about three years and did an outstanding job
for the ARRL and CRRL during that time.
Succeeding VE3OT as Canadian Division
idrector is Thomas B, J, Atking, VE3ICDM.
Tom as served as viee director and was the
Canadian representative at the LARU Region 2
Conference in Lima, Peru, in 1980, He has
served as assistant director since 1978 and was
alsa a member of the ARRL Public Relations
Advisary Commitiee. Born and educated in the
United Kingdom, Toms has lived in the Toronto
dred for 30 years and 15 vice president of Stan-
dard Broadcast Sales Co., Lid.-Television.
ARRIL President Clark has appointed Harry
MacLean, VEIGRO, as new Canadian Divi-
ston Vige Director., Harry is the conductor of
Canadian NewsFronts in (ST, and has becn
active i both ARRL and CRRL affairs. He
has also been appointed. to the Ad Hoc Com-
mittee on the Strengthening of the CRRL.

SECTION MANAGER ELECTION
NOTICE

To all ARRL members in the Montana,
Mississippi, lowa, Arizona, Ontario, Orange,
Narthern Texas, Arkansas, Kentucky, Wyo-
ming and West Indies sections: You are hereby
solicited for nominating petitions pursuant to
an election for Section Manager, In accordance
with the restructuring of the ARRL Ficld
Organization, the position of Section Manager
will supersede the position of Section Com-
munications Manager in gach section. Incum-
bent SCMs are listed on page B of this issue,

A petition, to be valid, must contain the
signatures of five or more full ARRL members
restding in the section concerned, Photocopied
signatures are not acceptable, No petition is
valid without at least five signatures on that
petition. No member may sign more than ane
petition. It is advisable to have a few more than
five signatures un each petition.

Petition forms (CD-129) are available on re-
quest from ARRL Headquarters, but are not
required, The following form is suggested:

(Place and date)
Genceral Manager, ARRL

225 Main Street, Newington, CT 06311

We, the undersigned full members of
the . . . ARRL Section of the . . . Divi-
sion, hereby nominate . . . as candidate for
Section Manager for this Section for the next
two-year term of office,

(Signature ., . Call . ... City . ., ZIP . ,.)

An SM candidate must have been a inember
of the i.eague for a continuous term of at least
twao years and a licensed amateur of General
ciass ot higher (Canadian Advanced Amateur
Certificate) imnmediately prior to receipt of
petition at Headguarters.

Petitions must be reccived at Headgquarters
on or hefore 5:30 P.M, Eastern Local Time,
December 10, 1982,

Whenever more than one member s
nominated in a single section, balots will be
mailed trom Headguarters on December 31,
1982. Returns will be counted Febroary 22,
1983, SMs elected as a result of the above pro-
cedure will take office April 1, 1983,

It only one valid petition is received for a
section, that nominee shall be declared elected
without opposition for 4 two-year term be-
ginning Aprii 1, 1983,

If no petitions are received for a section by
the specified closing date, such section will be
resolicited in April OST. An SM elected
through the resolicitation will serve a term of
L8 months.

Vacancies in any SM office between elections
are filled hy appointment by . the General
Manager.

You are urged to take the initiative and file a
nominating petition immediately.

David Sumner, K127
General Manager

ARRL FOUNDATION SCHOLARSHIP
RECIPIENTS

The officers and dirsctars of the ARRL Foun-
dation take pride in announcing the recipients
of two awanrds for the [982-83 academic vear,
The Long sland Scholarship, for youths af-
tending Long Island colleges or universities,
has been granted to Paul Michael Silverman,
KA2DSP, of Levittown, New York, Paul
enters the State University of New York at Far-
mingdale i September to pursue courses in
elecironics  technology, The $250¢ ARRL

Paul Michael Silverman, KAZDSP

Larry Edwin Smith, Jr., WBSUKE

Foundation-administered award was given to
this young man for his demonstrated interest
and excellence in promoting Amateur Radio,
and for his aspirations ta an clectronics career.

The YL ISSB Memorial Scholarship has
been awarded, for the second vear in a row, to
Larry Edwin Smith, Ir,, WRBIUKE, of Vincen-
nes, Indiana. The awarding of 709 to Larry
concludes the Foundation’s administration of
this scholarship fund for the Y1. ISSB. Larry 13
pursuing associate and bachelor's degrees in
clectronics ongincering, and he aspires to a
career in communications with NASA. An
Amateur Extra Class and 2nd class commercial
licensee, Larry maintains an A average and re-
mains very active in extracurricular activities at
Vincennes University,

ARRL  Foundation-administered  scholar-
ships are open to all applicants. Qualifications
and specific criteria are reviewed by screening
boards of Foundation officers and directors
and panels provided by sponsoring organiza-
tions, Application closing date is Mayv 1, 1983,
for the next avademic year. Address all in-
guiries to Andrea T. Parker, KIWLX,
Secretary, ARRL Foundation, 225 Main St.,
Newington, CT 06111,

ENERGY-EFFICIENT RF-EMITTING
DEVICES NEED MORE TESTING

The ARRL commented untavorably regarding
a North American Philips Lighting Corp. re.
quest for a waiver of FCC Rules 18, 142(h) and
18.142¢c} to permit the mapufacture and
marketing of 2 new encrgy-efficient light bulb,
League comments on an International Encrgy
Conservation Svstems request for waiver of
FCC Rule 18.142 to permit manufacture and
marketing of an clectronic ballast for a fluores-
cent famp were also negative,

The ARRI. contended that there was inade-
quate testing of the NAPLC light bulbs; only
250 lamps were field tested, and the manufac-
turer submitted no data related to the effects of
the fight bulb on Amateor Radio ur ather bt
receivers, NAPLC neveribeless proposes to
market a miilion of these units in 1983, Its only
reference to potential interference problems
was the statement; “Through our Corporate
Quality Assurance Department, we will report
any field complaints to the FCC during the First
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six months after introduction with a statement
of all actions taken.”

The LBECS is silent about the potential in-
terference problems caused hy its electronic
ballast. It proppses, rather, **, . . a grant of
the requested wuiver prior (emphasis added) to
evaluation of the test data it promises to
submit.”

[n both these cases, the League submits that
such after-the-fact atiention to poteniial inter-
ference problems is not a substitute for ade-
yuate pre-cettification testing. Furthermore,
the potential benefits of precavtion in these
matters far outweigh the slight detriment to
NAPLC and IECS caused by a marketing delay
of their new_ devices, Thersfore, the ARRL re-
quesis that the waivers sought by NAPLC and
IECS nor be granted unless and until *‘ap-
propriate engineering data, which establishes
the interference potential of these devices to
Amateur Radic or other high frequency
receivers, is prepared and submitted to the
ECC."”

FCC NIXES GRADING, LABELING
OF TV RECEIVERS

The Commission has ended a proceeding that
considered a program of government involve-
ment 0 labeling and grading of television
recgiving equipment, begun four years ago ina
Motice of Inguiry in Geperal Docket 78-307,
This proposal was an effort to help consumers
get technical information that would help when
choosing, tnstalling and pperating TVs,
ARRL camments at that time supported the
proposal because 1t would have been a step for-
ward in the resalution of the overall RFT prob-

lem.’ The League’s concerns about RFT have.

just been addressed with the enactment of P L.
W7-259, which allows the FCC to place respan-
sibility for ri-interference susceptibility on
manutacturers of the equipment. The League
hopes the RFI problem ultimately will he
diminished as a result of this fegislation.

The Cormmission’s termination of the pro-
veeding was bayed on industry and consumer
respunse that it would be “‘an unwise expan-
sion of our authority to initiate such a {grading
and labeling) program,’ and that the existing
vnvironment “does not, however, call for a
Jabeling and grading program for television
recetving equipment sponsared or mandated by
government.” The FCC has asked, however,
that these six kev points regarding the most im-
portant aspects for adequate uhf television
reception be passed along to the public:

1) An outdoor antenna is much more Hkely
to provide better picture guality than an indoor
antenna,

2} Separate whf and vhf outdoor antennas
can provide better performance on uhf than
can a combination uhf/vhi antenna, at little or
no extra cost.

3) Four-bay and cighi-bay ‘“bowtie™ uhf
antennas provide good performance at [ow
cast. (The most expensive antennas are not
necessarily the best.) A two-bay bowtie uhf
antenna s a zood choice for an indoor
antenna.

4} Antennas should be installed by “‘prob-
ing" for the best receiving location. Signal
strength can vary significantly over a very short

¢listance; thus, the antenna should be installed .

at the location that provides best picture
quality.

5) Shielded cable teither coaxial or shielded
‘See (ST, Jan. 1979, p. 63.
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twin lead) generally 15 recommended over con-
ventional “*twin lead” cable o connect an out-
door antennato a TV set. RG-6 is a good quali-
ty cable, Coaxial cable should be used with
baluns when connected to the antenna and the
set.

&) Preamplifiers that boost the TV signal
tnay provide improved uhf picture guality, but
a televiston service technician should be con-
sulted about their use, since in the wrong cii-
cumstances “preamps’’ can cause interference.

CURRENT RECIPROCAL
OPERATING LiIST

The tJnited States has reciprocal operating ar-
rapgements with the countries listed below.
LS, amateurs wishing to apply for a reciprocal
permit from ane of these countries should write
o the Membership Services Department at Hq.
{be sure to include an s.a.5.¢.) for information.

Governments that have reciprocal arrange-
ments with the .8, are:

Argentina Cireece, Micaragua
Austraha Cirenada Norway
Austria Cinatemala Panama
Bahamas, The Guyana Paraguay
Barbados Haiti Peru
Belgium Honduras Philippines
Belize celand Portugal
Bolivia India %t. Lucia
Botswana indonesia Seychelles
Brazil Ireland, Rep. of Sierra Leone
Canada* 1stael Solomonr Ts.
Chile Italy Spain
Calombia lamaica Suriname
Closta Rica lordan Swaden
Denmark Kiribati Switzerland
Dominican Republic Kuwait Trinidad &
Eruador Liberia Tabago
El Salvador lL.uxembourg Tuvalu
Fiji Monaco United
Finiand Netherlands kKingdom
Franee MNetherlands Uruguay
CGermany, Antilles Venezucela
Fed, Rep. of New Zealand Yugaslavia

*The U.8. and Canada have an auromatic reciprocity
agreement, and visiting amateurs no longer need
reciprocal operating permits,

FCC TAKES ACTION IN SOUTHERN
CALIFORNIA DX CLUB REPEATER
CASE

Armstrong, ex-WAG6CGI

An Administrative Law Judge recently revoked
the Advanced class pperator license and station
license, WAGBCGI, of Henry C. Armstrong,
111, of Sylmar, California, for ““willful and
malicious interference with the transmissions
of other amateur operators.™ The action stem-
med from contiming complaints ©f inter-
ference to the Southern California DX Club
repeater,

Commission engineers determined that Arm-
strong’s signals, one-way transmission of his
call sign by synthesized voice, was interfering
with the repeater, making it virtually useless
for days at a time. Armstrong coniended that
he was performing tests related to the develop-
ment of a “*pseudo-intelligent computer pro-
gram with whom a human could communicate
by voice in plain English.”” However, Arm-
strong ‘‘tested™ very close to the SCDX club
repeater’s input frequency despite complatats
that he was causing interference. Club
members even offered by buy crystals for him
to do testing on a different freguency.

The presiding Judge found that *‘Arm-
stropg's story  that he was engaging in
legitimate testing was only & subterfuge to
disguise his campaign te drive the SCDX
repeater  off the air.  This  willful

interference . . . and his attempt at subter-
fuge through the hearing process are bases for
finding him lacking in the requisite qualifica-
tions to be a Commission licensee in the
Amateur Radio Service,” — from FUC News
Release

CALIFORNIA AMATEUR CLEARED
OF RULES VIOLATION

An FCOC Judge has vacated an order to show
wause why the license of Amateur Radio station
WaLICE should not he revoked, and has sct
aside the suspension of Robert N. Frizzell’s
amateur Advanced <lass operator license.
Frizzell, of Dana Point, California, had been
accused of vielating station i-d requirement
rules, transmutting music and making unidenti-
fied communications,

Resolving the vase on the credibility of
Frizzell's denial, as opposed to the evidence
presented by the Bureau, the presiding Judge
found that the Private Radio Bureau **failed to
meet its burden of proof and [failed] to
establish that Frizzell was the source of the
transmissions at issue.”’ — fram FCC News
Releuse

ARIANE LAUNCH FAILS

According to the Furopean Space Agency
(BSA}, the failure of a September 9 launch of
the L3 Ariane rocket was caused by a mal-
functioning turbo pump in the third stage of
the launch wehicle, Because the failure was
specific to that individual pump, the unsuc-
cesstul launch is expected to result in a delay of
only one or two months for the Phasc [1IB
satellite.

ESA came into being to 31 the rocket-launch
void created by NASA's decision {o rely on
reusable space shuttles for launches. ESA pro-
vides commercial rocket launches. In fact,
Ariane 6, scheduled for launch in Movember,
will carry two commercial satellites loaded one
atop the other, There is, however, a possibility
of swapping the Ariane L6 and L7 launches,
allowing Phase 11IB to ride pn the L6 vehicle,

FCC DISMISSES PETITIONS

James . McKinney, FCC Private Radio
Bureau chief, has dismssed a petition filed by
Peter Wechter to permit the assignment of
specific call signs to General ¢lass and higher
operators. The Commission had considered
this issue previously and had found that the en-
tire licensing system had become burdensome
and difficult to administer properiv. Accord-
ingly, and because the petitioner presented na
new issuey, the Coramission dismissed this peti-
tion.

Another petition, to implement the alloca-
tion of 902-928 MHz at the carliest possible
date to the Amateur Radio Service, was also
dismissed, The Commussion said it would be in-
appropriate to proceed until the 1979 WARC
Agreement has been ratified. Thus, the FCC
felt that this petition, filed by William Tynan,

was premature and was therefore  dis-
missed,
GEOSTATIONARY AMATEUR

RADIO TRANSPONDER PROPOSED

By 1986, Amateur Radio may have two opera-
tional geostationary transponders, Thanks to



RCA, the Cablesat General Corporation and
ARNET ({see League Lines, October QST) we
may be using state-of-the-art communication
to commemorate the 25th vear of satellites
carrying Amateur Radio.

Early this year, ARRL was contacted by
Cablesat President Ray Kassis, WA40HK,
about the possibility of these transponsers
being donated for Amateur Radio use. The
ARRL replied:

Dear Mr. Kassis:

We have read with considerable interest the
preliminary draft of the CGC proposal prepared
by RCA Astro-Electronics, to include a C-Band
Amateur Radio Network Experimental Trans-
ponder (ARNET) aboard the CGC satellites, We
would very much appreciate the opportunity for
the American Radio Relay League to participate
in this project on 2 no-cost basts,

For more than 65 years, the ARRL, 2 non-
profit, bi-pational organization with more than
150,000 members world wide, has been the prin-
cipal spokesman for radio amateurs, [n 1961 the
ARRL granted backing to Project OSCAR, in the
name of the amateurs of the United States, to help
[aunch the first Amatenr Radio satellite, OSCAR
. The same support and enthusiasm for amateur
satellites has continued since then and we thank
vou for the consideration and atiention you have
given this project.

A [0-MHz-wide transponder with a 5.67 GHz
uplink and 3.40 GHz downlink in a geostationary
arhit would provide Amateur Radio with 2
valuable new resource, We could expand into new
arcas of experimentation, education, public ser-
vice and emergency communication, Such a trans-
ponder would provide the amateur community
with an important opportunity to broaden its in-
volvement in $pace communication and ex-
perimentation,

We are [ooking forward to working with you in
helping Amateus Radio benefit from this oppot-
tunity. Please let us know of any way we may be
of assistance.

Sincerely yours,
BPavid Sumner, KI1ZZ
CGeneral Manager

Should a geostationary transponder come to
pass, it is conceivable, for example, that earth
stations could be erected at repeater sites and
used to communicate direcily with other sites in
all 50 states, Canada, Central America and
northern South America using hand-held trans-
ceivers, A national emergency and traffic-
handling network could be established that
wonld operate 24 hours a day, regardless of ter-
restrial or ionospheric conditions. Experimen-
tal and special modes of communication could
be accommodated, perhaps even live TV.
These are a few of the possibilities that couid
become a reality.

There is much that still remains to be done to
make the dream of an Amateur Radio geosta-
tionary satellite a reality, We'll be reporting as
progress is made toward this ambitious goal., —
Bernie Glassmeyer, WIKDR

EXPERIMENTAL DIGITAL CODES
NOW PERMITTED ABOVE 50 MHZ

Effective Chetober 28, 1982, the FCC will per-
mit the use of any digital code on amateur fre-
guencies ahove 50 MHz, except those freguen-
cles on which only Al emission is permitted.
Al emission is the only emission permitted on
50.0-50.1 MHz and 144.0-144.1 MHz. This
action amends Section 97.69 of the Amateur
Rules so that “an amateur radio coromunica-
tion may include digital codes which represent
alphanumeric characters, analogue measure-
ments or other information,”” ’

in October 1980, ARRL petitioned the FCC
for a rules change to permit greater experimen-
tation with digital techniques {see January 1981

(ST, page 651, Citing a “‘compelling need” if
radio amateurs are to continue as the primary
contributors to the advancement of the radio
att, the League requested that amateurs be per-
mitted a wider scope of authotity to conduct
digital experiments.

One of the major issues considered by the
Commission was balartcing its objectives of en-
couraging new technologies ayainst assuring
FCC enforcement capability. The ability of the
Commission to verify that the coutent of
messages complies with its rules would be
hindered by authorizing experimentation with
“exotic” technologies, However, the FCC
agreed with the ARRL that special provisions,
such as providing that identification be made in
plain English or with the international Morse
code, combined with the zealous effort of the
amateur comauumnity to protect their frequency
bands, provide adequate protection against
unauthorized use of amateur frequencies.

Communications using such digital codes are
authorized for domestic operation only, except
where special arrangements have been made
between the U.S. and the other country con-
cerned. The bandwidth of such digitally coded
transmissions may not exceed 20 kHz on fre-
guencies between 50 and 220 MHz, and 100
kHz between 220 and 1215 MHz. On freguen-
cies above 1215 MHz, any bandwidth may be
used, provided the sidebands are confined
within the authorized amateur band and all
spurious emissions are reduced or eliminated in
accordance with goud engineering practice.
Furthermore, the station log must contain a
description of the experimental code, and the
FCC engineer-in-charge may require that fur-
ther steps be taken by an amateur to ensure
compliance with the rules.

More specific rules dealing with use of the
International Telegraphic Alphabet No, 2 and
the American Standard Cede for Information
interchange (ASCII) remain. The commission,
is also authorizing greater ASCIl sending
speeds, however, and it is eliminating the re-
guirement that stations *‘using the Baudot
code” maintain the sending speed within
certain tolerances.

Accordingly, the Report and Order in PR
Dacket 81-699 amends Sections 97.7 and 97.69
as follows:

§91.7 Privileges of Operator licenses.

. - - . -

(¢1 Novice Class. Radiotelegraphy in the fre-
quency hands 3700-3750 kHz, T100-7150 kHz
(7050-7075 kHz when the terrestrial station loca-
tion is not within Region 2, 21,100-21,200 kHz,
and 28,10-28,200 kHz, using only type Al emis-
ston and using only the international Morse code.

2. Section 97,69 is revised to read as follows:
§97.69 Digital Commuaications.

Subject to the special conditions contained in
paragraphs (a), (b) and (¢ below, an amateur
radio communication may include digital codes
which  represent  alphanumeric  characters,
analogue measurements or other information.
These digital codes may be used for such com-
minications as  (but not  limited 1oy radio
teleprinter, voice, facsimile, television, c¢om-
munications to control amateur radio stations,
models and other objects, transference of com-
puter programs or direct computer-to-computer
communications, and communications in various
types of data networks (including so-called
“packet switching" systems); provided that such
digital codes are not intended to ohscuse the
meaning of, but are onky to facilitate, the com-
munications, and further provided that such
operation is ¢arried out in accordance with other
regulations set forth in this part, (For purposes of
this section, the sending speed (signaling rate}, in
baud, is defined as the reciprocal of the shortest
{signating) time interval (in seconds) that occurs
during a transmission, where each time interval is
the period between changes of transmitter state

(including changes in emission amplitude, fre-
quency, phase, or combination of these, as
authorizedl.)

(@) Use of the International Telegraphic
Alphabet No. 2 (Baudot code) is subject to the
following requirements:

() Transmission shall consist of a single
channel, five unit {(start-stop) teleprinter code con-
forming to the Internationat Telegraphic Alphabet
No. 2 with respect to all letters and numerals (in-
cluding the stant sign or fraction bar); however, in
the “figures” pusilions not utilized for numerals.
special signals may be employed for the remote
control of receiving printers, or for other purposes
indicated fn this section.

{2) The sending speed shall not excesd 100
words per minute (75 baud).

(3) When frequency (or phase) shift keving
itype F1 emission) is utilized, the deviation from
the mark signal to the space signal, or from the
space signal to the mark signal, shall be less than
9 hertz.

(4) When audio frequency shift keving (type A2
or F2 emissions) is atilized, the highest funda-
mental modulating frequency shall not exceed
3000 hortz, and the difference between the
modulating audio frequency for the mark signal
and that for the space signal shall be less than 900
hertz.

(b) Use of the American Standard Code for In-
formation [nterchange (ASCID is subject to the
following requirements:

(1) The ¢ode shall conform to the American
Standard Code for Information [nterchange as
defined in American National Standards Institute
(ANSD Standard X3.4-1963.

(2} F1 emission shall be utilized on those fre-
quencies between 3.5 and 28 MMz where its use is
permitted; and the sending speed shall not exceed
300 baud.

(3 F1, F2 and A2 emissions may be utilized on
those frequencies above 28 MHz where their use is
permitted; and the sending speed shall not exceed
the following:

o I(_il) 1200 baud on frequencies between 28 and 50
Z,

(ii} 19.6 kilobaud on frequencies between 50
and 220 MHz;

{lii) 56 kilobaud on frequencies above 220

MHz.
{4 Al emission may be uged for ASCT] where
F1 is permitted; and the sending speed shall not
excead that specified for other ASCIF coded emis-
sions on the same frequency,

(v} In addition to the above provisions, the use
of any digital code is permitted on amateur tre-
quencies above 50 MHz, except those on which
only Al emission s permitted, subject to the
following requirements:

{1} Communications using such digital codes
are authorized for domestic operation only (com-
munications between points within areas where
radio services are regulated by the 1).8. Federal
Communications Commission), except when
special arrangements have been made betwen the
United States and the administration of any other
country cancerned.

(2) The bandwidth of an cmission from a sta-
tion using such digital codes shall not excesd the
following (where for this purpose the bandwidth is
defined as the width of the frequency band, out-
side of which the mean power of anv emission is
attenuated by at least 26 decibels below the mean
power of the total emission; a 3 kHz sampling
bandwidth being used by the FCC in making this
determination):

{i) 20 kHz on frequencies between 50 and 220
MHz;

{ii} 100 kHz on frequencies hetween 220 and
1215 Mhz;

(iiiY On frequencies above 1215 MHz any hand-
width may be used provided that the emission is in
accordance with §97.63¢b) and §97.73(c).

{3) A description of the digital code and the
madulation technique shall be included in the sta-
tion log during atl periods of use and shall be pro-
vided to the Commission on request.

(4) When deemed necessary by an Engineer-in-
Charge of a Commission field facility to assure
compliance with the rules of this pact, a station
license shall:

(i) Cease the transmission of digital codes
authorized under this paragraph.

{ii} Restrict the transmission of digital codes
anthorized under this paragraph to the extent in-
structed.

(ifi)Maintain a record, convertible to the
original information (voice, text, image, etc.), of
all coded communications transmitted under
authority of this paragraph. — W. Dale Clift,
WAINLO =
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Af lefters will be constderad carefully. We reserve the right to shorten letters selected in order to bave more members' views represented, The publishers
of QST assume no responsiDiity tor statemeants made herein by correspondents,

BLOODY BORE?

I3 Must agree with WI1BNN saying that QST is
a “bloody hare” QST Aung. 1982, p. al)
Please, cut your pages and pages of station ac-
tivity drivel, ete., because none of it has any
practical value for the average radig amateur.
QST can’t seem fo get their minds out of the
thirties, and | cannot remember having seen
any important innovations to the world of
radio in QST in the last [0 years (including that
NBVM system)!

| just cannot see how QST can claim any
technical superiority when the rest of the world
is racing ahead. That includes many of your
homebrew projects that are much too expen-
sive when you consider vou van buy the same
thing for half the price ready-made. 11 is often
said reform must come from the bottom up,
because it never comes from the top down.
Your QST (o1 should I say “‘our QST") proves
it. - Robert H. Frunsen, VEGRF, Sherwood
Park, Alberta

TEMPUS FUGIT

{71 Just received the 30-year member plague,
and it is beautiful. T hung it abgve my station,
which is in a spare bedroom, Thanks very
much, and [ am wvery proud to have it. It
doesit’t seem like 30 years. - Robert E.
Valgren, WOIPH, Villa Park, illinois

CHINA REVISITED

[l Thank vyou for publishing BYIPK's
photograph with caption {July, p. 49). [ would
like to tell you a story which developed from
that photo. Mr. Dave Kennedy, N4SU (former-
iy W8BRA), saw that photo and was attracted
by mv old call sign — CIBC. He then dug into
his old QSL file and found my C1BC card con-
firming a (SO 34 years ago, which he sent me,

[ was surprised and very hapoy to see my old
card. T almost forgot this card, even though |
designed it myselt. Gratefully, I sent him a
thank you note and told him that [ had never
received his card due to the Chinese civil war,

Dave is 4 nice guy. He immediately filled out
and sent me his WEBRA card addressed to
CIBC confirming that QSO of 34 vears ago. In
addition, we renewed our long missed ham
friendship. [ want to thank you again, because
if it were not for ARRL and QST this dramatic
ham radio story never would have happened.
- Frank Wen, KM2X, Woodside, New York

SLUSHY, SLOPPY FISTS?

i Deliver me from siush-hand key hacks and
sloppy-bug buffoons who, with their pseudo
old-timer fists are easily outclassed by any con-
scientions first-year Novice, — Degn E, Lewis,
W7TC, Klamath Falls, Oregon

COMPUTER KEYING

1 A new computer will be available in the
LIS, around the end of this vear with a price

*Public Infarmation Cfficer, ARRL
66 nOa=

tap of about $100. The secret of this computer
is a new microprocessor chip running at 3.58
MHz, With the low price and marketing they
should sell at a fast rate. Maybe 1 should pur-
vhase vne and key 1t on %) meters for a super-
duper microprocessor copirolled QRP rig,
When will it end? — Richard Gunn, K7EXO,
Siowux Falls, South Dakola

TURKEYS OF THE MONTH AWARD

C17 recently witnessed a serious automobile
accident, which took place on a very remote
stretch of highway near Hancock, Maryland.
My 2-meter rig is crystal-controlled, and with
onr local repeater off the air, [ was somewhat
fimited in communication ability.

Due to elevation, | was able to break a QSO
on a repeater in a neighboring state. 1 explained
my situation to the other hams and asked them
to notity their state police, who could relay the
message {0 our local authorities.

i could not believe their response! They told
me that they had no autopatch on their
machine and supgested several other repeaters
that { might try {including iy lovcal repeater,
which was down). I reminded them that L had a
life and death situation on my hands and that 1
had to QRT in order to render first aid.

Although 1'm sure that my fellow amateurs
thought that they were daing the most helpful
thing, they left me hanging in somewhat of a
limbo. Other passersby did drive to the nearest
town (about 5 miles away) and report the acci-
dent, — Duke Ward, KIQWQ, Hagerstown,
Marviand

A LEAGUE OF HIS OWN

] A year and a half ago my daughter moved
out of state, My first thought was the League. |
sent to the *‘building in Newington’’ [QST,
Dec. 1981, p. 99) for information on a League-
sponsored club in her city, which 1 received in
the mail, 1 sent a letter o this club of **radio
amateurs banded together’ in her city for
assistance, I never received a reply.

| looked in Q8T for the SUM in her state.
Hooray! He lived in the same city, Off went the
letter to this amateur for assistance, T never
received a reply.

ln July, my wife and [ went fo visit our
daughter. My first time on one of the local
repeaters put me in contact with Ted. Ted not
only invited me to s home and made me
welcome, but supplied me with the names, ad-
dresses and phione numbers of the harm class in-
structors at the university radio club. My
daughter will be enrolled in a Novice class this
fall,

For reasons of his own, Ted is not a member
of the “alliance of radio amateurs banded
together for a common cause.” From my ex-
perience, however, Ted and others like him are
in a ‘‘league’ of their own. --- Bill Muggs,
WB7?DLM, Portland, Qregon

LISTS

| The law says we may run 1000-W dc input
to the final, and that is the only sign of

Conducted By Feter B 0'Dell,» KBIN

cqualization  amongst  operators. |See
Sentember ST, page 44 — Fd.] Those hams
who have the real estate, financial power, time
and intersst to create tremendous antenna
facilities will always be the first in the pileups.
Because someone eolse doesn't have those
resources and/or doesn’t expend the energy
does not give them the right to demand equali-
ty. Nor daes someone who by his choice runs
QRP have the right to demand equality.

I'd like to hii the big gun argument once
more, WIBG, who was top of the Honor Roll,
never had more than a THG at 335 feet. Of the
Honor Roll members in our DX club, the
largest array is a tribander at 65 feet. [ submit
that skill and dedication are the key ingredients
to sugcess onee vou're on the air. To me, the
final answer rests with the DX station. [t's
always becn his ball game. — Ed Todl,
KOOXY, Cross Plains, Wisconsin
i.! At last! An article in QST with some meat
to it! The real issue here is the inportance of a
DXCC certificate. It 2 ham thinks he should
have one and gets it the hard way, he and his
friends witil know it. That’s what is important.
{ hope this article yn DX lists 15 an indication
that members can expect at least one issue-
oriented piece each moath. — David Zeigler,
KATFAT, Bellevue, Washington

THE STORM RAGES

{2J It's encouraging to sec many who haven't
touched & key in vears coming out of the wood-
work fo sing the praises of cw now that the
FCC is threatening to issue licenses without a
cnde test. And yet, the proposal does have
merit, afthough not n the form presently being
proposed, evervthing above 50 MHz, Make it
everything above 500 MMz, and it conld be asg
heneficial for Amateur Radio 4s was the
Novice license program.

It would stimulate more activity o our
microwave bands (f we don’t, we could lose
them). 1t would encourage manufacturers to
develop microwave gear for the mass market.
The FCC could always open the lower-
frequency bands later, should it seem to be in
the public interest, but it would be much harder
to close them later, if it decides it was a
mistake, — Chuck Clark, K4ZN, Moncks
Corner, South Carolinu
[0 T’ve been telling my wife about the discus-
sion in the ranks of ham radio about the
wodeless license. Her reaction was that the use
of phone should be ended since if you're woing
to talk vou might as well use the landline. Atter
all, cw is the hobby. — David L. Wiesen,
K2VX, Newark, New Jersey
U1 I there are, in fact people who can not
master five words per minute then there must
also he people who can not handle the simple
theory involved in getting 4 Heense. Why not
do away with the written exam as well? Then
hams could say with pride, **That’s a big 10-4,
good buddy,” while using their rubber duckies
an 2 meters, Next they will try to wipe out our

vw  subbands., Keep the cude! Hessel
Roaistra, [lI, NG6Y, College Station,
Texas GEF=]
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Biological Effects of RF Energy — Part 1

The Federal Communications Commission
regulates the use of radio waves and
microwaves for communications. Because of
its responsibilities in this area, the Commission
often receives inquiries concerning potential
hazards to human health and safety from
radio-frequency (rf) and microwave radiation.
In recent years, there has been a noticeable in-
crease in public awareness and concern over
this issue. Increased publicity about new uses
of rf and microwave technology has generated
much discussion and speculation concerning
the alleged *‘electromagnetic pollution’’ of the
environment,

The matter of rf exposure standards is the
subject of a current FCC proceeding in General
Docket 79-144 looking toward the agency’s
responsibilities in this area. The League’s Com-
mittee on the Biclogical Effects of RF Energy
has focused its resources on the Commission’s
proceeding, and continues to participate for-
mally in each stage. See Happenings, April and
Cctober 1982 ST,

This month, and next, we turn the reins over
to FCC's Office of Science and Technology for
answers to common questions concerning the
biological effects of radio-frequency energy.

Q. What is radio-frequency radiation?

A. Radio-frequency radiation is a form of
¢lectromagnetic radiation found near the low-
frequency end of the electromagnetic spec-
trum, The electromagnetic spectrum includes
all of the various forms of electromagnetic
energy from extremely-low-frequency (clf)
radration with very long wavelengths to X rays
and gamuna rays, which have extremely high
frequencies and correspondingly short wave-
lengths. 1n between these cxtremes lie radio
waves, microwaves, infrared radiation, visible
light and ultraviolet radiation.

Electromagnetic radiation consists of waves
of electric and wmagnetic ensrgy moving
together through space. Each electromagnetic
wave has associated with it a wavelength and a
frequency that are inversely telated to each
other by a simple mathematical formula. The
f part of the electromagnetic spectrum ranges
from frequencies below 100 kHz to frequencies
above | GHz.

(3. What is radio-frequency radiation used
for?

A, Modern society has developed literally
hundreds of uses for rf energy. The most
familiar applications are a-m and fm radio,
television, citizens band (CB) radio, hand-held
walkie-talkies, Amateur Radio, shortwave
radio and other communications services, Not
s well-known, but also important, are devices
that use rf radiation in industrial heating and
sealing operations. These devices generate of
energy that in turn rapidly heats the material
being processed in the same way that a

mictowave oven cooks food. Radio-frequency

*Assistant Manager, Membership Services, ARRL

energy alse has medical applications in a
technique called diathermy, which takes advan-
tage of the ability of rf energy to heat tissue
below the surface of the body.

Q. What is microwave radiation?

A. Microwave radiation is also a type of elec-
tromagnetic radiation, It is usually charac-
terized as electromagnetic radiation at the high-
frequency end of the rf spectrum and includes
frequencies from about 300 MHz to 300 GHz,
The most recognizable use of microwave
energy is probably in microwave ovens, which
rely on the principle that microwaves generate
heat beneath the surface of an object rather
than just at the surface as in conventional
ovens, Other common uses of microwave
energy are: in the transmission of telephone
and telegraph messages through microwave
relay towers; in military and civilian radar
systems; in the transmission of signals between
satellites and earth stations; and in the relay of
signals in certain broadcasting operations, such
as subscription television. Medical diathermy is
a therapeutic application of electromagnetic
energy that utilizes microwave radiation as well
as radiation at other frequencies.

Q. Are some forms of radiation more
hazardous than others?

A. The amount of energy contained in an elec-
tromagnetic wave depends on its frequency (or
wavelength); the higher the frequency (and the
smaller the wavelength), the greater the energy.
Therefore, X ravs and gamma radiation, which
have very-high frequencies, contain a large
amount of energy; at the ather end of the elec-
tromagnetic spectrumn, ¢If radiation is much
less energetic. In betwesn these cXtremes lie
ultravioket radiation, visible light, infrared
radiation, and ¢f and microwave radiation, all
differing in their energy content. Of these
various forms of electromagnetic energy, X
rays and gamma rays present the preatest
relative hazard because of their greater energy
content and consequent greater potential for
darnage, X-radiation and gamma radiation are
so energetic, in fact, that they possess the abili-
t¥ to cause ionization of atoms and molecules
and thus are known as jfomizing radiation.
fonization is a process by which electrons are
stripped off of atoms and produce chemical
alterations that can lead to penetic damage.
Other forms of electromagnetic radiation, such
as rf and microwave radiation, that lack the
ability to ionize atoms are often referred to as
nonionizing cadiation,

Q. What biological effects can be caused by rf
radiation?

A. 1t has been clearly established that rf radia-
tion can be hazardous because of its ability to
heat biological tissue rapidly. This is the princi-
ple by which microwave ovens cook food, and
rf fields of sufficiently high intensity can result
in significant heating of the human body and
an increase in body temperature. However, ¢f
environmental fevels normally encountered by
the public are far below those necessary to pro-

Conducted By Richard K. Palm,* K1GE

duce this effect. it is generally agreed that ex-
posure to levels of rf energy of about 10
mW/cm? or more can cause significant heating
of biological tissue,* However, the extent of the
heating would also depend on factors such as
frequency of the radiation (see discussion
below), the length of exposure and en-
vironmental conditions.

Two arcas of the body, the eves and the
testes, are particularly susceptible to heating by
tf energy. Laboratory experiments have shown
that acute exposure to high levels of rf energy
(100-200 mW/cm?) can cause cataracts in
animals, and there are some cases of cataract
production in humans allegedly caused by ex-
posure o high-intensity rf radiation. Tem-
porary sterility, caused by such effects as
changes in sperm count and in  sperm
motility,is possible after exposure of the testes
to high rf levels,

At low levels of rf energy, i.e., below the in-
tensities that produce significant heating, the
evidence for harmful effects is less clear.
Although there have been reports of a wide
range of ‘‘non-thermal”’ biological effects,
most of these reports have ¢come from the
Soviet Union and Eastern Europe. Western
scientists have, in general, not been able to con-
firm the existence of these effects,

The low-level effects reported have included
behaviorial medifications, effects on the
blood-forming and immunological system,
reproductive effects, changes in hormone
levels, headaches, irritability, fatigue and car-
diovascular ¢ffects. Research is continuing to
determine whether these effects o indeed
occur and, if so, whether they may be harmful.

1n addition to intensity of the radiation field,
scientists have found that the electromagnetic
frequency is important in determining the
relative hazard, Data have shown that the
human body absorbs rf energy at a maximum
rate in the region of the electromagnetic spec-
trum between about 30 and 300 MHz. Because
of this phermomenon, rf safety standards are
heing developed to take this freguency
dependence into account. For example, the
most restrictive standards will be in the fre-
quency range of maximum absorption.

Another biological effect of rf radiation that
has received attention in recent years is the so-
called microwave ‘‘hearing'’ effect. Under
certain specific conditions of frequency, signal
modulation and intensity, it has been shown
that animals and humans can perceive an rf
signal as if it were heard. Although a number
of theories have been advanced to explain this
effect, the most widely accepted hypothesis is
that the microwave signal produces thermo-
elastic pressure within the skull that is, in turn,
perceived as sound by the auditory apparatus.

MNext month: How safe are some common rf
energy sources? Who can you contact re-
garding a possible rf hazard? L] L

'Rt radiation is often measured in units of power
dansity, such as mwiemsz,
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Saint Paul 82

It’s fun to work a DXpedition, but it’s even
more fun fo go on one, ¢ven if it doesn’t take
you thousands of miles from home.

Saint Paul Island is iocated in the Cabot
Strait, '8 miles northeast of Cape Breton, 42
miles southwest of Newfoundland. Really,
Saint Paul is two istands, The larger one is
about three miles long. The smaller one, where
the DXpedition was held, is less than a quarter
uf that. Total popuiation: two peeple — a
lighthouse keeper and his assistant.

S0 what’s the aftraction at Saint Paul? Saint
Paul is part of Canada. but it's not part of any
province. It's administered directly from
Ottawa. Because of this, Saint Paul has been
able to yualify a3 4 DXCC country. And
because permission to visit Saint Pawl is dife
ficult to obtain, it’s become a rare DXCC

country.
Saint Paul ‘82 was organized by John
Perking, VYEIFH, and (Gerry  Hull,

VEICER/AK4L, (of ARRL Hag.}. The group
included Maritimers VE1AT and VE1AS], and
other ARRL Hq. staffers KIWJ, WIGNC and
WIXX. Everything for the five-day DXped:-
tion was brought to Saint Paul on a 42-foot
fishing vessel. Unfortunately, the vessel could

anly approach Saint Paul’s rocky shore, Rigs.
tower section, dntennas, generators (there is no
commercial power on Saint Paul}y, food and
hedding had to be transferred to smaller craft,
taken to the dock, and carried up a long incline
to the vacant house where the station,
YEISPI/T, was set up. Ut was hard work.

VEISPI/1 was active on all bands from 160
to 2 metres, on cw, phone and RTTY. Dipoles
were used on P60 to 30 metres. . Tri-banders
were set up for 20, 15 and 10. Long Yagis, at
rather low efevations, did the trick on 6 and 2.
It took five hours to set up the station, and no
contacts were attempted until the entire station
was set up. First contact: VE3IFRA, at 1854
UTC July &,

From then on it was wuperate, operate,
operate. Over the next five days, VEISPI/1
operators logged 238 cantacts on [60, 681 on
75-80, 1612 on 40, 120 on 30, 5625 on 20, 2454
on 15, 1099 on 10U, 440 on 6 and £22 on 2, in-
cluding 20 RTTY contacts and 33 contacts
through the Soviet RS satellites, for a total of
12,411 contacts. There were plenty of tired
operators when the station closed down, Last
contact: NU4B, at (725 UTC July 13,

During the five days, the group had few

Raymond W. Perrin, VE3FN
A, George Spencer, VESAW

Gonducted By Harry MacLean.* VEIGRO

Counsel: B. Robert Benson, Q.C., VE2YW

prohlems. The first director did fall off the
6-metre Yagl. The normal problem of exhaus-
tion was compounded by the tact that the DX-
pedition’s entire supply of pillows had fallen
off VEIASI's truck somewhere between Saint
John, MNew Brunswick, and the Nova Scotia
border. (VELASI is still looking for his
pillows, his pots and pans, a butter dish and
two lawn chairs, A reward is oftered. . .J And
the group was not especially proud of its signal
through the RS satellites. But what can you ex-
pect when you send cw by keving the press-to-
talk switch on the microphone of & 2-metre fm
transceiver?

On the other hand, there was plenty of good
stuff, Rf from the transmitters did not trip the
foghorns out in the strait! The lighthouse
keepers were friendly and helpful, and served
great lobster. The group asked us to publicly
thank John McEvoy and Bill Fitzgerald for
their kindness, And, finally Saint Paul 82 was
able to chalk up a few firsts: the first use of the
30-metre band from the island, and the first
really successful 6- and 2-metre operation
there, Saint Paul to South Dakota on 2 i an
achievement that any amateur would be proud
of. (Compiled with notes from VEIAST)

Left: Unfoading the boat. Rigs, generators, food, everything had to be brought from the mainland. Centre: The VE1§PI/1 group. included (-} were Dick
Grantham, VE1AL; Bill Jennings, K1W.J; John Nelson, W1GNC; John Lindholm, W1XX; John Perkins, VE1FH: and Gerry Hull, VE1CER/AKAL. Not
shown in the photo is Andy McLellan, VE1ASJ. Right; The operating site. Beams for 20, 15, 10, 6 and 2; dipoles for 160, 75-80, 40 and 30, Yas, that

2metre beam is very fow. (VETASS photos)

CRRL NEWS

21 Bilk 1.oucks, YE3AR, und Ray Perrin, VE3FN,
have successfully estahlished liaston with repre-
sentatives from the Canadian cable television industry,
Bill, along with Tom Atkins, VE3CDM, recently met
with the chief engineers of MacLean-Hunter Televi-
sien in Teronto. Qut of this imecting came 2 procedure
that will be used to uniformly report on cable televi-
sion interterence problems. Interference would be
eported to the local cable company, with copies going
fo the Instrict Oifice of DOC, and to the Canadian
Cable Televiston Association, 405-85 Albert St
Ottawa, ON K1P 6A4, Ray Perrin suhsequently met
with representatives nf the Uanadian Cable Television
Association. He found them sympathetic to amateurs
and their problems involving cable television. They
agreed to cooperate in every way.

*163 Meridene Crescent West, London, ON
N5X 1G3
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[ The Ad Hoe Committee on the Strengthening of
CRRL. created at the ARRL Board Meeting in Cedar
Rapids this year. met at League Headquaders on
September 12, Task of the committee is **. . . to
study possibilities for strengthening the Canadian
Radio Relay League, and to examine and make recom-
wendations as to such rearcangement of resource
allocation and responsibility sharing between ARRL
and CRRL, as waould result in optimum benefit to
rach corporation and its respective members.*

Ul Audrey Staines, VEXKGS, is our new manager of
CRRI. Box 7009, London, For the past six months,
Audrey and her husband, Ray, VE3ZJ, have been
pracessing  inquairies, membership renewals, book
arders and requests for ARRL-CRRL materials in a
speedy and efficient manner. 1t's really become a big
job. CRRI. Box 7009 receives 20 ta 30 pieces of mail
each and every day.

1 Eatlier, we reported that Bilf Gillespie, VESARC,
had set up a Western depot for ARRL-CRRL publica-
tions and materlals, Bill is at 10129 90th St.,
Edmonton, AB T5H (RS, Now, Don Welling,
VEIWF, has set up a similar depot in the East. Con-

tact Don at 36 Sherwood Dr., Saint lohn, NB E21°
IHe,

1 Here are the totals for the €'RRL Central QSL
Bureau in Saint John, New Brunswick, up to the end
of luly: January, 20,399, February, 34,0745 March,
21,984 April, 66,819, Mav, 56,994; June, 44,236; and
July, 35,185, for 2 total of 279,695 OSL cards pra-
cessed by mid-summer. Yes, there have been more
sinee..

) CRRL has three new assistant directors. Dave
Fangy, VETEW], of Surey, British Columbia, is in-
volved with distribution of the CRRL Questions end
Answers Book, Wally Garret, VETCIT, of Burnaby,
British Columbia, is widely known as the voice of
VETQST on the Sunday Trans-Canada Net. Dave
Toth, YE3GY(Q, is an expert on vhi-fm repeaters.
[JCN Rail has aofficially recognized ARES, the
ARRL-CRRL Amatewr Radio Emergency Service,
Emergency coordinators in Ontario are now listed
in CN Rail’s “crash book,”” They will be called
for assistance if a need arises. Bimilar listing of
emergency coordinators in other provinces is cx%ﬁgﬂ%@
SO0 L]




International News

CHINA

Amateur Radio in the People’s Republic of
China continues to be a subject of outstanding
interest in international Amateur Radio.
Recently, in June, Mr. Wang Chuan-Shan,
professor and chief engineer of the Space
Science and Technology Center, Chinese
Academy of Science, visited Japan and paid
courtesy calls to the Hq. of the Japan Amateur
Radio League in Tokyo and to the Hg. of
Region 3 IARU. Professor Wang is ex-C188
and currently an advisor of the Chinese Radio
Sports Association. His visit to Japan extended
over a period of three weeks, during which time

*Vica President International Affairs, ARRL

Professor Wang, ex-G18S (left), visits the
station of JITVLY.

At a dinner party by JARL honoring ex-C158
are (- JATAN, ax-G188, JAIBK.

Patar D. Martin, WD9EKY {center), of
Oconomowoc, Wisconstn, has been named this
year's reciplent of the $500 Tri-County ARG
$eholarship, given annually to a second-year
eloctronics student from Jefferson, Walworth
or Rock countias. Presenting the award are
Scholarship Committee Chairman KASKFC
{left) and club President WAIWFA. (WASSAB
photo}

he attended the 13th International Symposium
on Space Science and Technology, and visited
the Japan Broadcasting Corporation and the
stations of two JA amateuss, JHIWIX and
JIIVLYVY. He was also the puest of honor at &
dinner party hosted by Shozo Hara, JALAN,
president of JARL. Professor Wang indicated
that five more Amateur Radio stations might
soon commengce operation in China — two in
Beijing, and one each in Nanking, Chungking
and Kwangchow,

BRAZILIAN 10-METER BEACON

IARU societies around the world have put into
operation a number of 10-meter beacons in
order to provide indications as to when the
band is open over 4 particular path and to pro-
vide the basis for propagation research. The
fatest such beacon to come to our attention is
PY2ZAMI, operating on 28,399 kHz, with a
power of 10 W, 1t is located in Americana City,
which is 80 miles from Sao Paulo. This beacon
was designed and assembled by PY2VRX and
PY2FUZ. Reports on its reception may be sent
to the PY2AMI Beacon Project, P.O. Box 31,
i13470-Americana-Sac Paulo, Brazil,

INTRUDERS

A perennial problem for Amateur Radio is the
presence of intruders in the amateur bands.
Most of these intruders are stations of other
services operating out-of-band, and there are
extensive intruder Watches organized in each
af the three IARL) Regions. Yet another in-
truder, however, is the kind who moves down
from the vicinity of the Jl-meter bhand to
operate in the amateur 10-meter band. “This ap-
pears to be a problem of great severity in some
areas of the world, and we were encouraged by
the report of Robert G. Wheaton, WSXW,
who relates what is betng done in Brazil. There,
Dentel (Brazil's eguivalent of the USA’s FCC)
has cracked down in no uncertain manner, the
result being jail sentences and confiscation of
equipment for those illegal operators. If you
want to applaud Dentel for this support of the
Amateur Radio Service, write to Mr, Antonio
Fernandes Neiva, Director-General, Dentel,
Ministry of Communications, 4th Andar,
70066 Brasilia, D.F., Brazil.

YE3CJ HONORED

For his long service to Amateur Radio, in-
cluding his setvice as President of the Inter-

Conducted By Richard L. Baldwin,* W1RU

In June, the Irish Radio Transmitters Society
celebrated its 50th Jubilea Year at a dinner in
Dublin. Present to honor IRTS on this 50th an-
nivarsary were (It} Robert Barrett, GWSHEZ,
axecutive vice president of RSGB; Louls van de
Nadort, PABLOU, chairman of IARU Hegion 1;
Tom O'Cenner, EI9U, president of IRTS; and
Con Hunter, EI9V, past president of IRTS.
(ohoto by KICM)

At the General Assembly of the Reseau des
Emetteurs Francals (REF) in May, these
distinguished leaders of REF were present.
From left to right are Past Presidents Pierre-
Louis Trolliet, F5PT, and Plerrg-Bao Herhet,
FABO; President Jacques Hodin, F3JS; Past
President Claude Bare, FRBC; and Honorary
President Robert Brachut, FOVR.

national Amateur Radie Urion for nearly a
decade, Noet Eaton, VE3C]T, has been named a
Knight of the Golden Key by the Norwegian
Radio Relay League. This award is presented
by NRRL oaly for outstanding contributions
to Amateur Radio, and has only twice before
been presented to an amateur who was not a
resident of Morway, Thus, VE3CJ has received
a high honor, indeed. [

QAT congratulates . . .

2 Arthur Westneat, W1AM, of Newmarket,
New Hampshire, on being selected a Fellow of
the Marine Technology Society.

{1 Jim Talens, N3JT, of Aslington, Virginia,
on being promoted to Chief of the Domestic
Bervices Branch, Commaon Carrier Bureau, of
the FCC,

[J retiving Hudson Division Director Stan
Zak, K28JO, who has been elected to the first
Board of Trustees of the new village of Rye
Brook, New York.
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MINUTES OF EXECUTIYE COMMITTEE
MEETING

NO. 402

SEPTEMBER 11, 1982

Agenda

I, Recognition of new Life Members

Affiliation af Clubs

. Approvai of Conventlons

. Report of requests for direct Antenna Case funding

Report of FOC uctions

. Review of status of H.R. 3230 Implementarinon

Review of actions taken by General Manager i

response fa previous Board Meeting actions

fggdr‘ng Tor Ad Hoc Cemmittees created during

. Certification of candidates for Director and Vice

Director, and review of candidates’ statements

10. Discusston of policy concerning candidates’ state-
ments: Is a requirement for camera-ready capy
preferable (o the existing requirement?

11 Regional Emergency Coordinators

12, Request from Director Wangler for consideration
of Houston as site for 1983 Second Meeting of the
Board

I3 Reques( from REACT for support of their
position i epposition tn CH delicensing

4. Progress reports from Ad Hoc Committees

i5. Appointment of Committee of Tellers for the
November 20 ballot counting

LT S

© =

Puarsuant to due notice, the Executive Committee of
the American Radio Relay League, Inc., met ai 9:15
AM. EDST Saturday, September 11, at the Head-
quarters offices of the League in Newington, Con-
necticut. Present were President Victor C. Clark,
W4KFC, in the Chair; First Vice President Cari L.
Smith, WOBWI; Directors Paul Grauer, WOFIR, Jay
A. Holladay, WeEJ), and William §, Stevens,
W6ZM; and General Manager David Sumner, K1ZZ.
Also present as observers were Vice Presidents Larry
E. Price, W4RA, and Gar Anderson, KPGA; Vice
Director Thomas B. 1. Atkins, VE3CDM; Counsel
Christopher D, lmlay, NIAKD; and Washingion Area
Coordinator Perry F. Williams, WIUED. Director
and committee member Mitch Powell, VE3OT, was ill
and unable to attend,

On wetion of Mr. Stevens, the Minutes of the
prevtous mecting were accepted in the form in which
they were distributed.,

1y On motion of Mr, CGrauer, the Committee
recognized the names of 71 gewly elected 1ife
Members, and directed the General Manager to list
their names in

2y On motion of M. Grauer, the affiliation of the
following clubs as Category [ affiliates was approved:
Amador County ARC, Pianeer, CA; Athens County
ARA, Inc., Athens, OH: Clyde Amateur Radio Socie-
ty (CARS), Belevue, OH; Great River ARC,
Dubuque, 1A; Greater 1.omisville Hamfest Associa-
tion, Inc., lLouisville, KY; Gwinnett AR Society,
Lilburn, GA; Lake Area AR Klub, Lewisville, TX;
Megahertz fanor Maniacs, Cambridge, 1A; Pom-
pano Beach ARA, Pompano Beach, FL.; Salt City DX
Asspciation, Syracuse, NY: Sandy River ARC,
Wilton, ME: Selma ARC, tnc., Selma, AL; Southern
Arizona DX Asspciation., Tucson., AZ; Sylvania
ARA, Mountain View, CA; 10-70 Repeater Associa-
tion, inc., Maywood, NJ; United Radie Amateur
Club, Mansfield, L.A.

With this action, the League now has the following
number of active affiliated clubs: Category 1, F758;
Category 11, 10; Category 111, 225,

3y On motion of Mr. Stevens, approval was granted
for the holding of the following ARRL conventions:
South Florida Section, October (5-17, 1982, Clear-
water, FL; Roanoke Division, March 19-20, 1983,
Charlotte, N3 Soothwestern Division, September
2-4. 1983, Anaheim, CA; Southwestern Division,
September 4-7, 1986, San Diego, CA,

4) Mr. imlay reviewed the status of local litigation
and regulation concerning Amateur Radio, as follows:

4.1} In the Bynum (WB2SZK) case, at its
November 21, 1481 meeting the Committee had voted
to provide financial support in the eveat the Supreme
Court of New Jersey accepted certification (i.e.,
agreed to hear) the case an appeal. This decision is still
pending.

4,2} In the matter of the Burbank, lllinois, anti-
amateur ordinance, a class-action complaint on behalf
of affected residents of Burbank was filed with the

. District Court tn [llinois on Septernber 10 by
attorney James C, O’Connell, WOWU,

5% Mr. [miay reviewed recent FCC matters as
follows:
5.1 Mr. Imlay summarized the comments re-

ceived by FCC in Docket 82-83, concerning expansion
of the hf telephony subbands. On motion of Mr.
Smith, it was voted to authorize the preparation of
suitahle reply comments in support of the League's
pusition in this proceeding.

5.2) Comments were filed September | sup-
porting the [League’s request for  rulemaking,
EM-4040, which seeks a prohibition on the use of
amateur frequencies by cable television. Comments in
reply to those of the Mational Cable Television
Associatior, which opposes the petition, are in
preparation, in coordination with the RET Task
Croup, for filing by the deadline of September 16,

5.3 Based upon the exchange of fetters between
Senators Goldwater and Schmitt and FOC Chairman
Fowler on the subject of 10-MHz amateur operation,
favorable Commissipn actipn is expected within the
month,

5.4) Comments have been filed by ARRL in op-
position to requests for waivers of FCC rules by two
manufacturers of energy-efficient lighting systems.
The products appear to have 4 potential for causing rf
interference, and should be tested thoroughly before
marketing is permitted.

5.5} As the result of the signing into law of H.R.
6955, the membership of the Federal Commuanications
}‘ ommission will drop from seven to five as of next

une.

§) The Amnatenr Radio legislation previousty iden-
tified as H.R. S00R and 5. 929 has passed both Houses
of Congress as H.R. 3239, and now awaits President
Reagan’s signature. A diseussion of the steps being
taken in anticipation of H.R. 3239 becoming law in-
cluded 2 preliminary report by Mr, Anderson as chair-
man of the Ad Hoc Committee on Preparations for
Monitoring and Licensing Activities created at Minute
57 of the Second 1982 Meeting of the Board,

T Mr. Sumner presented an oral report on actions
taken in response to previous Board Meeting actions.
All actions arising from the 1982 Annual Meeting of
the Board have been completed with the exception of
Minute 60, on which work is continuing, Action on
several matters arising from the 1982 Second Meeting
is underway, including implementation of the section-
level reorpanization and the new affiliated-club pro-
gr:&n. The Cammittee was in recess from 12:00 to 1:34
P.M.

8) On motion of Mr. Stevens, it was vated that each
Ad Hoc Committee formed during 1982 is authorized
up to 36000 for reimbursement of expenses incurred
prior to the 1983 Annual Mecting of the Board.

9) The Committee then proceeded to examine the
nominations for Director and Vice Direcror for the
1983-1984 term. During the course of the examina-
tion, the Committee was in recess from 2:32 to 2:40
P.M. while a telephone call was mage to one candidate
ta clarify the text of the candidate's statement. The
Committee’s findings and actionx are detailed helow:

Central Division - For [hrector: Edmond A,
Metzger, WOPRN, and Don C. Miller, WONTP, were
found lawfully nominated and eligible, and their
names were ordered listed on ballots to be sent to Full
Members of the Division,

For Vice Director; Kenneth A Ebneter, K9EN, and
Howard 8. Huntington, KYKM, were found lawfully
nominated and eligible, and their names were ordered
listed on ballots to be sent to Full Members of the
[ivision.

Hudson Division — For Director: George A. Dichl,
WIIHA, John J. D'Luhy, K2EXI, and Linda 5,
Ferdinand, N2YL were found lawfully nominated and
eligible, and their names were ordered listed on ballots
ter be sent to Full Members of the Division.

For Vice Director: Philip H, Bradway, KBIHQ,
Paunl A. Lindgren, AHIM, Dennis B. McAlpine,
K25X, Stephen A. Mendelsohn, WA2DHF, and Alex
M. Pontus, W2ZFCR, were found lawfully nominated
and eligible, and 1heir names were ordered listed on
hallots to be sent ta Full Members of the Division.

New England Division — For Director: John C.
Sullivan, WI1HHR, was found lawfully nominated and
eligihle. Being the only eligible nomines f was
thereupon declared. pursuant to the By-Laws, to he
duly elected as Director from the New England Divi-
sion for the 1983-1984 term without membership
balloting.

Far Vice Director: Richard P, Beebe, KIPAD, and
Clevis (. Laverty, WIRWG, were found lawfully
nominated and eligible, znd their names were ordered
listed on ballots to be sent to Full Members of the
Dyivision.

Northwestern Division — For Director: Mary E.
Lewis, WTQUGP, und Joseph N, Winter, WATRWE,
were found [awlubly nominated and eligible, and their
names werz ordered Iisted on hallots to be sent te Full
Members of the [Divisinn.

For Vice Director: Mel C. Ellis, K7AOZ, was found
lawfully nonunated and eligible. Being the oniy eligi-
hle nominee he was thereupon declared, pursnant to
the By-Laws, to be duly clected as Vice Director from
the Morthwestern Division tor the 1983-1984 term
without membership balloting.

Roanoke Division — For Director: Gay E. Milius,
Jr., W4UG, was found lawfuly nominated and eligi-
hle, Being the only cligible nomince he was thereupon
declared, pursuant to the By-Laws, to be duly elected
as Director of the Roanoke Division tor the 1983-1984
term without membership balloting.

For Vice Director: Iohn C. Kanade, N4MM, was
found lawfully nominated and cligible. Being the ondy
eligible nominee he was thereupon declared, pursuaiit
to the By-Laws, to be duly elected as Vice Director of
the Roanoke Division for rhe [983-1984 term without
tnembership balloting..

Rocky Mountain Division ~- Far Director; Lys 1,
Carey, KOPGM, was found lawfully nominated and
cligible. HBeing the anly eligible nominee he was
therenpon declared, pursuant to the By-Laws, to be
duly elected as Director of the Rocky Mountain Divi-
siart for the 1983-1984 term without membership
batloting.

For Yice Director: Marshall ¢uiat, AGEX, and
Robert A, Scupp, WBSYYX, was found lawtully
noutinated and cligible, and their names were ordered
listed on ballots to be sent to Full Members of the
Division.

Southwestern Division — Far Director: Fried Heyn,
WASWZO, and Jay A. Holladay, W6EJ]T, were found
lawfully nominated and elgible, However, the Com-
mitte¢ was tn receipt of a letter from Mr, Heyn
withdrawing his name from consideration, as he
preferred to run for Vice Director, for witich he had
also heen nominated. Fhercfore, Mr. Holladay was
declared, pursuant to the By-Laws, to be duly elected
as Director of the Southwestern Division for the
19831984 term without membership balloting.

Far Vice Director: Fried Heyn, WA6WZO, Peter F,
Matthews, WEBOUILA, and loscph Merdler, NSAHU,
were found lawfully nominated and eligible, and their
names were ordered Hsted on ballots to be sent o Foli
Members of the Division.

West Gulf Eivision — For Director: Raymond B,
Wangler, WIEDZ, was found lawfully nominated and
cligible, Being the only eligible nominee he was
thercupon declared, pursuant to the By-Laws, to be
duly elected as Director of the West Gulf Division for
the 1983-1984 term without membership balloting.

For Vice Director: Thomas W. Comstack, NSTC,
and Milly Wise, WISOVH, were found lawlully
nominated and eligible. However, the Committes was
in receipt of a Mailgram from Mrs, Wise withdrawing
her name as a candidate, Therefore, Mr. Comstock
was declared, pursuant to the By-Laws, to be duly
vlected as Vice Director of the West Gulf Division for
the 1983-1984 term without membership balloting.

Messrs, Anderson, Graver and Williams left the
tnecting at 3:07 P.M.

10} AL the reguest of Mr. Stevens, the Committee
discussed the policy that invites candidates to subrmiz
statements of not more than 300 words to accompany
ballots mailed to members in their respective Divi-
sions. The advaniages and disadvantages of requiring
candidates instead to submit statements in the torm of
camera-ready copy of a particular size, without a
limitation on the number of words, were explored
without formal action,

111 On motion of Mr. Stevens, after discussion, it
was voted that the Communications Manager is re-
guested jo investigate the deswability of reactivating
the Regional Emergency Coordinator appointment in
the state of California, with a recommendation of an
appoiniee, if appropriate, to be submutted to the
Exeentive Committee for ratification.

13} On motion of Mr. Halladay, it was voted to
conduct a mail vote of the Directors, as prescribed in
By-Law 21, to assess the desirability of holding the
1483 Second Meeting of the Board in Houston, in con-




junction with the ARRL National Convention.

13} A request from REACT for support of its ef«
forts to retain CB licensing in the face of Congres-
sional action on H.R, 3239, which authorizes the FCC
to delicense CB, was discussed. 1t was agreed that, at
such time as the FCC initiates rulemaking on this sub-
ject, the League should consider filing comments em-
phasizing the need for the 1.5, to honor its interna-
tional commitment to maintain adequate control aver
any radio station capable of causing barmful in-
terference 1o stations in other countries.

14) Mr. Price presented a preliminary report on the
work of the Ad Hoc Committee on the Intruder
Watch created at Minute 16 of the Second 1982
Meeting of the Board. Some correspondence already
has been exchanged by committee members, and
hackground material prepared by Mr. Steinman at
Headquarters is being circulated. Mr. Price anticipates
the need for two in-person meetings for the committee
to complete its work,

15y On motion of Mr. Stevens, a Committee of
Tellers for the November 20th ballot counting was ap-
pointed as follows: Director Zak, Vice President
Price, Mr, Huntoon, WIRW,; alternates, Director
Sullivan and Honorary Vice President Chapman.

There being no further business, the Committes ad-
journed at 4:57 P.M.

The next meeting is scheduled for 8:30 A.M., Satur-
day, November 20,

Respectfully submitted, .
David Sumner, K122
Secretary

Victor C. Clark, W4KFC
Presideni

LIFE MEMBER APPLICANTS
SEPTEMBER 11, 1932

List No. I: David H. Barstow, WALWVC; Sandra M,
Boatman, N@DPX; Philip H. Bradway, KB2H(Q;
Robert B. Bruce, WD4EP(; Richard H. Burke,
VE3INMH; Gary D. Foster, WDBOXE; William H.
CGileason, WYIAZ, Laurent N, Horpe, N2NY; Yadin
Kautmann, WB2FHO: Thomas L. Kramer, KEQY,
Charles V. Lanza, K5PR; Scott A. Larson, KCOTY;
Martin Lewis, KAZCHO; John T'. Ronan, H1, K3ZJJ;
Herman F. Schawr, K4CTG: Russ  Schwandt,
VE3IUZ: George Walter Schastian, WAAQXT:
Donald R. Smith, AE1Q; Miriam W. Smith, KB4C;
Roy G. Smith, N4BY1; SBally L. Taylor-Gardner,
NBEEG; Robert Tims, WDPAQZ,

List No. 2@ William K. Barr, KA1EJE; Robert C.

Beach, WRE.CT,; Scott Peyor Belfield, KD6FY; A. B,
Britton, KI3J; David J, Brownell, WB2EFB: Chester

Buchanan, W3IDZZ; Garv Lee Carpenter,
KA9CZD; Cralg A. Cooper, KAYDUS: BEdward
Demarest, WB2LVC; Herman J. Doetsch, WEB2PHC:
Richard H. Doolittle, WDIGMA,; Randall Lea Elliott,
WALQXV; Cleyborn Emert, KSTRW; John W.
Farrish, Jr., NM4N; Robert J. Fehr, K4HLT; Marvin
Fleischman, NIAWJ; John A, Forslund, N9EZ; Rex
A, Gage, WA4OAS; Barrie S. Gauthier, K61CQ;
Peter S. Ciingras, KA4IBI; Bruce Goff, KCSCR;
Crerald Griffin, WBMEP; Ronatd J. Griffin, NSAEH;
James M, Hairston, WB6HFL; David B. Hamilion,
NOCLW; Jamwes ¢, Hepburn, W2IIC; H. James Hire,
WEZET,; Stephen J. Huss, WOVY,; Gregory Hussey,
KT&Q; David L. Jordan, NIACM; Wayne Keeney,
NGCCU; Garry G. Kraemer, WD@EDUD; Michael A,
Krzystyniak, K9MK; Leo A, Le Bel, K1DPO; George
Licpins, KE4HW,; Lawrence P. McCauley, NICAY;
John H. Mincham, KGIM: Kenneth D Moak,
WA2IQW: Robert D. Moseson, WACFF; Terry L.
Nelson, AD7P; Oscar L. Nugent, NSLN; Martin J,
Oppenheimer, KB6BW; William H, Pattillo; Carter
P, Pfaglzer, WITCD; Don Louis Scherig, KA4LSX;
Mary A. Webster, KAJHDM: Ron Wheeler, NOCRR;

Hargld Winard, KB2M; Robert J, Woodward,
KAGLIP. L3

Clule Corner

NOT ME? VOLUNTARISM WITH A
YENGEANCE!

If your club’s 59 action programs fizzle when Vinny
Yolunteer fades into the QRM, you've got a problem.
(See ““Not Me!™ this issue, page 61.) But it's a
problem with a remedy.

Your club is, obviously, a collection of individuals.
Whether it amounts to more than that, whether the
whole ts greater than its parts, depends on your shared
goals and ambitions. [f your members® interests lie
solely in contesting, for example, you'll probably have
little trouble scrounging volunteers for multi-single or
multi-multi operations. But try to get a commitment
from someone to bead up a Novice class! The *Not
mel™ will ring loud and clear. Conversely, general-
interest clubs, the backbone of Amateur Kadio at the
local level, vsually field Novice classes each year with
little more than the usual logistics problems; attempts
at getting all-out 24-hour participation by all club
members in both the ¢w and ssb November ARRL
Sweepstakes, however, will certainly have the *'Not
me's’ echoing down the hallways as members fiee in
terror.

‘The first step, then, is to know why your individual
tnembers joined the club, what their shared interests
are and what they want out of the chtb this year. You
don't sgueeze a watermelon to get lemonade,

Once you know where your club is heading during a
pasticular year — don’t rule out trying new activities
as fong as you have a consensus, a shared interest in
the activity — your can get the ball rolling effectively
hy using a few straightforward techniques. The
foundation for a successful year is planning by your
nificers, delegating the tasks {effective voluntarism) to
sour club members well in advance, and following
through, The planning part is easy if you’re mindful
of the desires of all your members. Pinpoint those
zetivities that your club will try this year and lay out an
annuai calendar. Don't take on more than your club
can pull off? If events fall too close together or fall on
typical holiday or family seasons, vou're building
trouble into the schedule, When the calendar is
roughed out, share it with the rest of your members in
the club bulletin or at the monthly meeting. By in-
volving everyone before the annual plan of attack is
finalized, everyone will feel they have more of an
tnvastinent jn creating a successful season.

Early in the year, once you know what the chub will
be doing, you'll have to find members to oversee each
activity, If your ¢lub is like Mr. Prez’s, when the call
for volunteers goes out faces turn 1o stone, eyes glaze
over and a deathly hush settles over the clubhouse.
Why should volunteering be so threatening? We
suspect that process issues have a lot to o with it.
Process ts the kow, not the what of the situation, How
is your president asking for help? Is he so uncom-
fortable that he asks for the “next sucker’ with a
nervous chuckle? He'll got what he asks for. A better

*Club Program Manager, ARRL

approach is ta describe the job on an upbeat note,
tentioning anccdotes and successes from years past,
offering realistic expectations for the upcoming vear
and giving a concise description of the responsibiltics.

Seen as an interesting opportunity and a well-
defined challenge, the job will be more appealing.
Volunteers will gain, not lose, prestige among fellow
¢lub members, and will know what to expect once
they*ve offered their services. The final touch is to
make sure your volunteers know that (1) you stand
hehind thetn, (21 you believe their job is a vital one for
the club and (3) they won't be left floundering if they
need help.

No volunteers still? Don’t despair if you’ve done
your homework., Who is the best gualified? Second
hest qualified? Who has relevant experience? tlseful
contacts? Untapped leadership ability? The respect of
the majority of club members? If vou don't know
what your club people-resources are, you’d better find
out quickly! A beginning-of-the-year membership
survey is the easiest way to find out who does what for
a living, who belongs 1o what nonham organizations
and who has what other hohbies. Knowing whom
you'd like to do the job, you'll have less difficulty con-
vincing that person. Don’t limit your pool of
“availables’” to the famed inner circle — bring new
blood tnto the inner circle from the periphery.

Once again, process issues will make or break you.
When a president singles any individual out for a job
by saying **Sorry Jack, vou look like the best choice;
better luck next time,”’ he’s looking for 2 laugh but
asking for trouble. His stating, ‘*Jack, you're active in
amergency preparedness with the Red Cross, you're
often heard on the state traffic net, and you've done a
goud job in the transmitter hunts we’ve had — I think
vou came in second last year; we'd like you to head up
the BET this year,” might just net him a dadicated
valunteer! Stress the positive. Let him know that you
take the event seriously and that you haven't made
vour choice lightly, You want success and you believe
Jack is the man to deliver. When he accepts, thank
hirmn for the club and say you’re really looking forward
to & good SET this year.

The follow through begins here. Lay out the first
few steps for your volunteer immediately. Let him
know that it’s his Job Lo choose two o1 three others to
assist, though the primary responsibility is his. He
should arrange for them to meet before the next clib
meeting and should assign tasks to his volunteers so
that each one is the responsibility of one individual.
His committee should mutually agree to deadlines and
should report to the club at the next meeting.

Subsequent follow through involves one of the of-
Ficers periodically checking the progress of all commit-
tees to head oflt problems before they swamp other-
wise well-intended efforts. Report progress to the rest
of the <lub routinely, giving credit to the committes;
use your club newsietier for this. A month or so before
the event, the president should call a meeting of the
committee to hash out final details. And certainly,
once the job is done, recopnize the efforts of the com-
mittee and its chairman loudly and often.

Effective voluntarism simply requires a little effort,

Conducted By Sally O'Dell * KB1O

Know what your club wants to do and don't foree it in
vnwanted directions. Know your club people-
resources, you may uncover a heretofore-unknowa
wealth of talent. Pay attention 1o the process issues
when asking for volunteers or picking the right person
for the job at hand, Follow through. A strong dose of
““Yoluntarism with a Vengeance' will drop the “Not
Me"' bug in its tracks! — Steve Place, WBIEYI,
Manager, Club and Training, ARRL [EF)

FILM LIBRARY ADDITIONS

New shows available from the ARRL Film Library are:

1} **Field Day Fever™ - A look at the annoal
outing in Texas that answers the question, *“Why do
they dao it?"* Videotape available in BETA and VHS
formats.

2) “*AMSAT Slide Show'® -~ A short history and
look at the accomplishments of the AMSAT-OSCAR
Program. Videotape available in BETA and VHS
formats.

3} **Amateur Television (ATVY"* w. A shorf over-
view of amateur TV and its uses, Videotape available
in VHS only.

4) **Dayton Hamvention" -~ An arousing look at
the activities surrounding the Dayton Hamvention.
Slideaudio tape available,

5y “*Service Beyond Subscription®t - An in-depth
overview of the services ARRL provides for its
members, Slide/audio tape available.

For further information, contact Karl Townsend,
ARRL Club and Training Department, 225 Main St.,
Newington, CT 0611,

Richard Lachenauet, W2JYF {canter), gave 25
years of dedicated service to Amateur Radio in
New Jersay before retiring to Florida. Mike
Stencel, WB2ANK, president of the Nutlay
ARS, prasented Richard and his wife Doris,
with a plaque in appraciation of W2YJF's
service hafore the couple left New Jersey.
(nhoto by Gordon M, Cox, WD2AHL)




YL News and Views

DXer to be DXpedition

To chase DX is one thing, To be DX is a thrill
and a half. As this issue is mailed, Jan O'Brien,
K6HHD, and her OM, Jay, WaGO, will be in
French Polynesia being DX, They leave
October 21 with plans to be there for two
weeks, Both incurable DXers, they’re really
lnoking forward to what it's like being on the
other end.

Jan was intraduced to ham radio in 1952 by
a charming young man. His name was Jay, and
his call was W6GDO. He drove a Hillman
Minx that sported a mobile rig. On dates, they
talked to the world. When Jay took Jan home
to meet his parents, she was introduced to two
more hams. His mother, Mildred, WeHTS,
since widowed, is still very active. A vear later,
Jan and Jay were married.

Just prior to their first anniversary, Jat, six
months pregnant took the Conditional class
exam. Her tamily doctor, a ham, predicted the
baby’s birthdate for a Sunday in August. The
doctor then scheduled his antenna raising for
the same Sunday knowing first babies seldom
respond to a schedule. Jan's first son entered
the world on the predicted Sunday. Fortunate-
tv, he chose early in the day. Jan had a baby,
The doctor installed his 20-meter beam. The
proud new father helped with the antenna in-
stallation. The next dav, Jay appeared at the
hospital doubly excited: A new son, and he way
carrying Jan’s new Amateur Radio license,
K6HHD,

Three Generations

Jan and Jay l[ater had a second son. When
the bovs were teebagers, they both obtained
Technician class licenses, Two meters provided
a4 vonvenient and fun way to keep in com-

ROCK AWARDED TO DOROTHY
DIRICKSON, WB5SELG

The 7290 Net presents their Rock Award each year to
the net member who has demonstrated ocutstanding
congeniality, cooperation and traffic handling, The
1982 Rock was awarded to BDorothy Dirickson,
WBSELG, of Oklahama City, Oklahowa, 1t is just 2
“'plain old rack,” as Dorathy describes it, that lists
her ¢alt letters and those of previous recipients, and
it’s now hers to proudly dispiay for a vear. Another
determination will be made in 1983, in this fun way to
improve net aperating.

#ill Rogers, WASRAW, who submitied the news of
Dorothy, believes that she is one of the best examples
he has ever known of the old adage, *“L.ose yourself in
service to athers in order to find yourseif,” Dorothy

*Country Club Dr., Monson, MA 01057

L &

Darothy Dirickson, WBSELG
72 NI

munication with the family, both with mom
and dad, and with their grandparents. They
were truly a three-generation hany family,

In the mid *70s, the *‘I’* fell out of Jay's call
- he is now W6GO. Jan and Jay have been in-
volved 10 many different aspects of Amateur
Radio: RTTY, vivil defense, MARS, vhf and
uhf meteor scatter, satelite and moonbounce
communications, and repeaters. In 1978, the
microcomputer craze infected them too, With
thoughts of c¢omputer communications via
radio dancing in their heads, it was time for
them to again become active on hf, With a new
radio and antenna installed and the sunspot cy-
cle about at its peak, they were hit by the DX
bug. Pilenps became irresistible, With all the
DX contacts in the log, DXCC was beckoning.
The guest was on for (OSL cards for each con-
tact.

They discovered a very aseful QSL manager
list that was published periodically by Gary
Yarus, WBOMSZ, At the time, he worked at a
university, and had access to a computer and
the college print shop. His QSL manager list
was started as an aid to his own DXing, but
was soon being shared with others basically for
the cost of handling and mailing. When he
found employment outside of the university, he
discontinued this service. DXers lamented the
loss of this valuable tool, as Gury had proven
his reputation for accuracy and completencss.
At this point, Jan and Jay contacted him about
the possibility of continuing his work. He was
enthusiastic about having it continued and pro-
vided them with all of his data as the basis of a
whole new project tor Jan and Jay. in March
1980, their first issue was published. 1t’s been
going strong ever since. Jay develops the com-

checks in regularly to several traffic and ather daytime
nets on 75, 40 and 20 meters. Oklahoma City is well
served, as she passes traffic and runs phone patches
for the area.

Amateur Radio reared its head in Dorothy's fife at a
point in time when she and her M, Dearl, faced some
very dramatic changes. After being successfully
employed for 15 years, Dorothy learned that eye
problems caused from diabetes were turning to blind-
ness, A rehabilitation counselor and a teacher worked
with her helping with housework and discussing possi-
ble job opportunitics and hobbies. At this point,
Dorothy chose Amateur Radio as her main pursuit,
With the help of €. E. Waddle, WASSUD, and Mike
Head, WBOOCA (ex-WASTWM), she passed the
General class exam in 1971, €, HE, and Mike also
helped ber to establish her first station, which con-
sisted of a transceiver, a tuning aid and a trapped in-
verted ¥V — all set up for 75 and 40 meters. She recent-
Iy has mided a new transceiver, as well as a4 heam
antenna with rotator. This expanded her band
capabilities to include 20, [5 and 10 meters, Bill
Rogers contributed an audible beam-position in-
dicator. together with the means for switching bet-
ween the two rigs for Dorothy’s present station.,

Net activiites began for Dorothy by checking into
the Handicappers Information Net on 7.270 MHz,
Net members, not necessarily handicapped, exchange
ideas and information, and provide assistance when
needed, She since has expanded her net operation to
include other handicappers and traffic nets, as well as
the Texas Young Ladies Roundup Net,

Darothy works as a volunteer at a Veteran's
Hospital and is a member of the Origle Rebekah
Ladge. Together, she and Dearl work with the deaf,
They also enjoy camping and fishing.

Conducted By Jean Peacor,* KHJV

Jan O'Brien, KBHHD fphoto by W1YLH)

puter programs, handling all the data and
subscriber records. Jan does the editing and
publishing.

On a Moment’s Notice

Jan still finds time to get on the air, Working
at home, she can be on the air given a
moment’s notice, Since March 1979, she has
amassed a DXCC iotal of 237 countries.
Talking with people from all over the world
{and having many visit) has added another
most enjovable dimension to their lives.

MXing prompted Jan to upgrade to Ad-
vanced after 2% years of hamming. She has
been a YI.RL member for that long. Nuring
that time, she has setved as sixth district chair-
man and as disbursing treasurer. She is a
member of QCWA and QCWW,

To repeat: To chase DX is thrilling. To write
about it is exciting, But to e DX 1Is both and
more! Look for Jan and lay from French
Polvnesia.

Not only has she contributed to Amateur Radio,
Dorothy has made many friends during ber (0 vears
of gctivity, The Rock certmnly was
awarded.

The Caribbean’s best known YL., Hyacinth
Mathew, V2AYL, was honored recently by har
fellow hams throughout the Antitles region.
Hya, in her home land ot Antiqua, was
presented with a plaque featuring a map of the
islands torming the netwaork of the Antilles
Emergancy and Weather Net for her out-
standing services. She has provided detailed
weather reports ior the region twice a day,
avery day, for the past four vears. Ramez
Hadeed, V2AU, vice ¢chairman of the Antigua
and Barbuda Amateur Radic Society, presents
the award to Hva. (photo courtesy V2AC)



How's DX7?

WODX — Early DXpeditions

Researching the pages of QST has led this
writer down a retrospective path, on the search
for clues that pointed to the start of the post-
WW II cra of DXpeditioning as we know it
today, There surely had to be some specific
point in time that could be focused upon.
Luckily there was, and happily, at that. it
turned out that one of the prime instigators of
this particularly virulent form of operating
turned out to be available for in-person in-
quiry. Part and parcel of the DX scene is Bob
Denniston, VP2ZVI/W@ODX, former ARRL
President, distinguished under the former
psendonyms of WONWX, WONWX, WANNN,
FORAL, HK@TU, etc.

As has been noticed by this writer in past in-
vestigations, some of the really great contest
and DX people evolved in the mid-*30s. Bob is
further proof of this, having been licensed in
1933 — when WONWX was Jowa (the call
areas later being changed by FCC, resulting in
WONWX), During this period, Bob found
special pleasure in 80/40 cw and 160-meter
phone {that was during an era when vou could
play a phonograph record to test your a-m
rigl). The insidious DX bug was nibbling on
WONWX, and Bob recollects that time guite
well — when he built a2 210 rig for the ARRL
International DX Competition. turning it up-
side down in a bucket of oil to permit a little
more power without it overheating. In that
operating event, his big DX worked was
Germany, D4,

The shadow of the “*hig war was on the
horizon, and radio operators were needed
badly. Along with many others, Bob responded
to QST’s plea for radio operators to join the
service, He went to Washington, DC, where he
enlisted in the 17th Signal Service Corps. After
a brief period of time, he -- along with two
ather hams — was assigned as radio operator
on President Roosevelt’s train, a mobile assign-
ment that kept him in contact with the District
of Columbia as the President’s train rolled
along. Later tn the war, he became radio
operator on  President Truman's train —
staying in that post as a civilian when he (eft the
service in 1946,

it was right after the war that several DC
locals got together and formed the nucleus for
what would prove to be the famous Potomac
Valley Radio Club. Bob had worked a lot of
DX from member stations (W3IGRF, W3ITC
[now Wd4AAYV] and others), and kept thinking
that it might be great fun to be an the other end
of the pileups; a notion well ahead of its time,
However, he had a mighty difficult time con-
vincing others in the fraternity of the validity
of his notion (Bob says he knows full well how
Columbus must have felt!) Finally, though, a
couple of hams agreed to go with him, and he
promptly  called Telecommunications in
Massau asking for a license, prepaying the
answer, It came back as ““Yes," resulting in

*19620 SW 224 St, Homestead, FL 33031

VPING, the first of the Bahamian licenses to
be issued following WW (I, The whole world
fell in on VP7NG when they opened up in the
ARRL International DX Competition — a pat-
tern that would occur freguently in the coming
vears. The July 1948 issue of QST covered
YPING — ““Expedition Gon Waki” — so
named on the heels of Thor Heyerdahl's Ex-
pedition Kan Tiki.

Up to that time, DXpedition terminology —
as we know it today — just wasn't known.
VPTNG was a DX Expedition. The contraction
in terminology Bob attributes to Phil,
CM9AA, an American in Cuba, during the few
vears following the VPING “‘coup” — that
petiad of time when the whole idea of going
places to activate Amateur Radio caught on,

The Nassau foray was such fun that Bob
knew he’d just have to do the expedition route
again. There were several places on the ARRL
DXCC List that had never seen operation.
Clipperton looked to be a good choice,
primarily because it was geographically ¢lose
« off Acapulco and the west coast of Mexico,
A Mexican general, XEIH, proved to be very
helpful in aiding the party of four get the pear
through Mexico. Prior arrangements had been
made with the French Society, via a license
issued in Tahiti, to operate from Clipperton.
The French Government, however, pointed out
maost glearly (upon providing the call FOSA L)
that their government would not be responsible
for injury to persoms or property. The first
chartered boat weat out, couldn't locate the
island, and returned to port. Happily, a second
try a week or so later proved successful. In the
brief period between the two trips, the group
enjoved the fruits of the devaluation of the
peso, with rooms in a lovely hote! complete
with three meals a day (including steak) at $4 a
day per person! July 1954 QST came up with a
cover first for our Arateur Radio journal — a
DXpedition cover showing the crew landing on
Clipperton, FOBAJ, eating caconuts, The story
makes as exciting reading today as it did in the
mid-*50s,

BPenniston’s ARRL political period began in
1955, when a number of lowa hams asked him
o run For Midwest Division Director, the start
of five two-year terms, While Director, he went
to VP1 in 1960, during the IDX Competition,
using ¥P1JH to put British Honduras on the
air, It was a competitive cffort that was par-
ticularly difficult for DXpeditions - a time
when each mode of the DX Test was run over
two different weekends (in February and in
March)., Regardless, VP1JH turned in the top
score worldwide, & record that stood for seven
years. He found the location ideal, directly
south of Chicago geographically, with all those
time zones “‘above’ allowing him to work the
USA on several bands all the time. He notes the
location was perfect for both 160 and 10 meters
to “‘work.” and included a location just by the
Sed.

Malpelo, an inviting DX location with less
than an inviting terrain was visited twice. HK@
praved even tougher than Clipperton for

Conducted By Elten White,* WiYL/4

VP2VIAW@DX, former ARRL
president, reminisces over
his memorable FOBAJ
{Clipperton) expediton,
reported in July 1954 QST.
(W1YL photo)

landing. in fact, the president of the Colom-
bian MNational Society received a broken leg
during the hazardous landing venture and had
to be transposted back to Bogotd for medical
attention, leaving the HK@TU crew on Malpelo
for five days.

Ten vears as ARRL Director was tollowed
by six years as ARRL President, following the
retirement of Herbert Hoover, Jr. Bob served
4s President of the iaternational Amateur
Radio Unjon simultaneously and for an addi-
tional year, taking great satisfaction in involve-
ment with 1ARL prior to the important World
Administrative Radio Conference — a period
of time that saw the start of both Regions 2 and
3,

Ham radio certainly has been very much a
part of the fabric of his life. In the *60s, he
took his family vacationing in the U.S. Virgin
Islands (naturally to check cut BVI, which had
no operating at the time), During that trip, the
Dennistons rented one of KV4AA's homes,
staying three weeks (coinciding again with the
DX Competition). The checkout of BVI led to
the whole family falling in love with the island,
and with Bob returning the following year,
winding up in the hotel business, and as kolder
of VP2VIL.

There have heen many changes within
Amateur Radio during Bob’s ham career, but
most significant to him has heen the growth of
Amateur Radio in many countries, leading to
the continuing increase in strength of the
IARU.

As a postscript to my recent talk with Bob, |
asked him to denote those he considered to be
the very cream of the crop operators, His list,
though short, s certainly indicative of the
quality he had in mind and included the recent-
ly departed KV4AA; the famous Juan Lobo v
Lobo, XE1A/XF1A; WO9BRD, outstanding
DX Column editor of QST for 30 years; and
still one other operator cut from the same bolt
of c¢loth as Denniston himself, the inimitable
Katashi Nose, KH6IJ.

As for future DXpeditioning, Bob says in his
inimitable low-profile manner: “Well, every
now and then KP2A gets an idea and off we
goll’

.. mw___
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DX TIPS

NARJ suggests the start of a series dealing, in brief,
with ideas that can help upgrade DXpertise (input
hopefully supplied by you, the readership). Let’s start
this month with a reminder of the «fficacy of shadow-
edge or gray-line DXing. On the low bands (40, 80 and
160), in particular, optimum DX conditions will occur
at sunrise/sunsct, an event sure to surprise the
newcomer. {A particularly useful tool for determining
¢ritical times continues to be advertised herein — the
DX Edge, a Xantek product, Box 834, Madison
Square Station, New York, NY 10159.) Now, how
about sharing your ideas?

ARE U.S. AMATEURS SENDING OUT
THEIR QSL CARDS?

IVITQE has an interesting rebuttal to WIBBI's
analysis (Nov. [981). Edgardo examined the period
from the beginning of his actlvity in April 1978 until
July 1982, including cards received through July 1982,
He sent 1262 cards to U8, stations with the following
yesults: 503 (39.8%) replies received.

Cal No. Cards No.Cards k]
Area Sent Received Reveived
wi 109 41 18%
w2 126 52 41%
w3 85 42 49%
wa 173 &0 35%
w5 107 41 AR%
Wwé 249 84 349
w7 12 48 3%
w3 93 A2 5%
w9 0% b 35%
Wwe 1K 60 53%

The worst percentage is in the W6 area, particularly
discouraging to 1VITQE, as he is trying o get the
California certificate, Edgardo finds it all pretty
discouraging: For every 10 cards sents out, six will nat
be confirmed.

THE CIRCUIT
I1 KAYT relates the hectic proceedings that led to his

early-July stint at TYAIL {N4HX). Thanks to some
last-minute maneuverings, K4YT was able to rear-
ratge his schedule and arrive in TY 1 time to run 1900
contacts in the Radiosport Contest (and a tatal of 5000
for his brief trip). The political sitvation between
Benin and the United States is changing for the better,
but N4HX feels it will ke some time before another
ham license is issued in Benin, Had it not been for his
ambassadonal rank there never would have been a
TYALL (FYYER, who was with the German Fm-
hassy, left last year for DL, as his assiphment was
finished.)

©n July 29, K4YT went to Lagos, paid his licensing
fee, and was immediately able to operate K4YT/SNG
(it takes 3-6 months to get a regular call from the
PFTT) In mid-September, 524, 5X and ET3 were still
on the agenda for visits, In January, Karl hopes to at-
tend the SEANET convention with K320. All cards
g via his brother Bob, W2TK, 356 Rutherford Ave.,
Lyndhurst, NJ 07071, (JSLs are not expected to be
teready’® ontil the very end of the year, or possibly
January 1983, A8

(1 Dave Bell, W6AQ, has been unanimously elected
to the Board of Directors of the Northera California
DX Foundation. Dave, 4 prominent business
executive and well-known Southern California DXer,
is expected to be an active board member and, as such
will lend his expertise to several NCDXF standing
committees, NCDXC was recently honored by the
Theria DX Club of Madrid with the award of the
PLACA 1DXC, in recognition of “‘continuous con-
tribution to DX, Previous award recipients include
Geoff Watts, for his ong-term preduction of the DX
News Sheet; EASEQ, for his outstanding ¢w work at
ICIAA and 3COAB; the Mexico DX Club, for XF4
expeditions; and the master DXer ZL1AMO, for his
well-conducted DX peditions in the Paciflc Arvea. Fur-
ther information on the NCDXC Foundation is
available from Bud Bane, W&6WB, %1 Monterey
Bivd., San Francisco, CA 94131,

L] GSDN, one of the pioneers within Amateur Radio,
died June 19 at the age of 90 years. Charles Mark
Denny was secretary of one of the earlicst clubs, the
Newcastle-on-Tyne Wireless Soctety {in 1911). At the

When not making last-minute appearances at exotic locations, you might well spot K4YT at DX
meetings throughout the country. Here’s Karl (in Washington last June) with Jane, KG3R (QSL
manager for C3CG and VUYOU). On the right, Karl visits Benin at TYA11%s shack, last July.
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autbreak of WW T, G6DNM was a telegraphist in the
Roval Navy, was commissioned in the Royal Flying
Carps on its formation and was engaged in the
development of early aircraft radio. Of recent vears,
tie has heen president of the Thoraton-Cleveleys
Amateur Radio Society, and will be sadly missed by
the members and his friemds worldwide. The ¥Fylde,
the area around Blackpoof, feels it has lost a dear
friend in G6DN, the first English amateur to work
America.

{1 Record keeping: KAZHWW finds column material
voluminous and of interest, but rather unwieldy in
handling. If you've developed any ideas on keeping
track of various column information for easy
retrieval, share it with Jim and other readers of How's
X7 by forwarding it to the column editos.

[ IDXE member KAZBUI/RR1 finished up his
summer stint from Guyana; QST via N7YL, Cards
should have begun showing up about a month ago,
1DXF volunteers continne to be needed, Contact Baoh
Schenck, NM200, IDXF, Box 117, Manahawkin, NJ
08050,

I} Cards for the March/April 1982 2M7TV1 Tokelan
operation have been showing up and, much to this
author’s surprise, manager, FeDYG turns out 1o be
old contest/DX pro DLTAH — active since 1938,
[ The September FPASA foray, manned by KP2A of
the International DX Foundation, will be vonfirmed
via WB2ZMSH, Henry O. Feltman, Jr., 20 Progress
Ave., Woadbury, NJ (8096, ¥ |

QSL Corner

Administered by Joan Becker, KA1IFQ

Here is some information for those of you who would
like to QSL direct to the station location. 1t is passed

along as we receive it and, therefore, may not be ac-
curate. The call sign in parentheses is the QSL
manager,

AMPAAL/Z P.O. 171, Zaragoza, Spain
COZHQ (KBTSB)

COZHS (KBTSB)

CRIBK (JATHGY)

CT2CB P.O). 44, Santa Marie, Azores
CX4CC (WIHNK)}

C31]X (DK9FE)

CIOLM (EAIBKZ)

C30MK (EAIWZ)

DUTRLC P.0O. 901, Bacolod City, Philippines
EEOK (UAJOBA)

FORBW (W6JFM)

GIIZAY P.O. 146, Camnbridge, England
GJALVH P.Q, 146, Cambridge, England
HS1BV (KO2A)

HTIMAT P.O. 1474, Managua, Nicaragua
JYORC (WIVBD

JIAVT (WRUVZ)

JOLB (KO2ZA)

J6LZA (K4LTA)

OX3IGH (WAZTTI)

OX35RD {N9REM)

QZTGL/SND (OZ7Gh)

SMAGNU/OHB (SMAGNLD

SVOCII P.O. 349, Rhodes, Greece
ST9ARB (WA4VDE)

TAZKS (GISCP)

TI2AT (WHGAAILLP)

VEIGU (WB2LCH)

VKINA {VK3ILG)

VEKIND P.Q, Box 279, Noriolk 1s., Australia
VK9YB (KB9UV)

YP2ZMDX P.O. Box 7681, Houston, TX 77270
VP2IMN (WB2LCH)

VPSEPX (N4CTC)

VOICT (KA4UMB)

VS5HG P.O. Box 980, BSB, Brunei
V2IAAW (KG6S)

VIANH (KE1A)

YBOBV (W5GZI)

ZFIFM (N2DH)

ZEIYL (ZL2BAO)

ZPSTAL (KQ2A)

FBBEA (NBANC)

3BSFE (3IBBCF)

SDIER (WSRBO)

IVEAL (DLSMBY)

457X8 (DL7X5)

4X6BL (KO2A)

SHIDM P.O. Box 9112, Dar es Salaam, Tanzania
SNSKRT P.O. 2773, Kano, Nigeria
HDSVIC (KVBL)Y

6YSPL {G3SXE)

6YSMJ (KBZBY)

YMOEVW (KO2A)

YXSWP Box I, Nyvana. Rwanda
GYSPNP (WIHNK)

QSL Manager Yolanteers

KCENO
KB@ZP
KB3DH

SPECIAL NOTES

1 K2CM is QS1. Manager for BV2ZA only.

7] K21JL is not manager for these stations: 5ULBA,
FM7AY, A4XIO,

] WBUYZ is not manager for J3AUT,

] June 1982 QSL. Corner, page 72, contains informa-
tion and addresses for the locoming Pureaus.
September 1982 QSL Corner, page 63, ¢nntains infor-
mation on the ARRL Qutgoing Overseas ()SL Service,
For information on bureaw operations (Incorning and
Outgoing), send a self-addressed, stamped envelope to
ARRL QSL Bureau, 22% Main St., Newington, CT

N6111. QEE—]
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lowest curve {optimum traffic frequency, or fot). See January 1977 QST, page 58, September 1977 QST, page 35 and January 1978 QST, page 11 for a

complete explanation. The horizontal axis shows Coordinated Universal Time (UTC); the vertical axis,
Institute for Telecommunication Sciences, Boulder, Colorade. These pradictions,

of 87, which corresponds to a 2800-MHz solar tiux of 1386.

frequency in MHz. Data are provided by the

for November 15 to December 15, 1982, assume a sunspot number
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DX Century Club Awards

Administerad by Don Search, W3AZD

The ARRL DXCG is awarded to amataurs who submit written confirmations tor contacts with 100 or more countries on the officlal ARRL DXCC List You may also submit cards to
andotse Bour award in 25-country increments throug 250, 10-country incraments through 300, and 1n 5-countty incramants above 30, The totals shown bslow are exect credits
givan to DXCC mambers frem July 1 through July 31, 1382. An %.a.5.0, will bring you tha full rules for participation in the D , the DXGC list and appucatlon forms,

New Members

Mixed
DF3EKMTA HBYANY!109 PYZDSOH258 NV4GI120 WAE[KSIHQ WiNM104 NBAX/M118 KNAD{108 WHHCZ101
DJaX0r10e JATOMVI15 SM3KHNI105 WIIVBI107 WH2HQ WAYVZII02 NEDCJ/110 KWBG1E8 WDEIPWI 106
DKS.JIf229 JETHKWIHMST YUZAAT33 KA2DLK/105 BZSIBI124 ACEK/02 WEBKG/SV/114  NIAHANOD KRARDMO4
DLIEAPI16 JHIFDP{225 YuzQu/1os KB2FC/104 A.JSFI1U1 KGSEM0D WEKG/4X/102 NECAXM04 KAGCDWI 154
DLSLAGHOT JEIDYWMIB YU?AEWIHO KBZHKI241 WIDKL/107 KREDM10 WEBQUISVSI00  WBUMPI118 KBSLIEMCD
DLENS(105 JAQTOF/132 AAILUNTSE KB2ID103 WB3LKYNCD KX5L110% WASBCNI08 WDBCZAR49 KR$SHMCO
FgSEOK.HOﬁ, LZING(168 K1DW/152 KI2Sr101 KC4IF/108 WB5SAK/115 KIAJHO9 WDBIXE/ 52 Ns 1.0/ 107
Ei LIFSH105 QRIACTI07 KA1SA/12d WaeBH K286 N4AKZI106 WDSCCMM 14 KBTVYMI103 AKEO130 NRIT/53
EM@FOLI00 - OK1JIMAHD3 KATUE/134 W2KWW/112 N4AY7H154 REGISOR WTDJIO7 K9LJN/169 IMZI314
G3IYMGI110 PA3ABRINSS KF1B/160 WAZBDW/101 NQATROS KBEBWWADE KKBCH55 KASGMVI179 WROSK/02
GAKHBIG0 eY1DUBHS9 N1BvVZHH WA20HZ/103
Azdiotelephone
AALIYM91 GWAKAWIMD2 ONTEJI272 KF1B/00 KB2ZQr102 N4DSUM02 WBSSAK/115 NSDFO/M02 KBQO%."HB
DF1AGI159 HMEOOH ON 1276 NIAISAM KI25/100 N4IRM102 WD, LJJ115 WBDTIF100 MF/102
DXSQSM2Y JA12MW114 VERAN/102 W1JCIN3B W2GZA15 NV40108 SCDO WBEBPATHO7 DWIISZ
EATABT/226 YRSPX/103 WAIOEZ/100 WA20QWHDG  WB4BOM113 waM DJ 23 WDEIXE/126
EASBWUMIT .JE.’%DYWHN Z758X5/103 M2CUN 00 WEB3IAMON10 WD4ISQ1068 WRETJW/104 WNBGLENM02 N LD.'1D5
EASGIXA2T JASTOF/132 4Z4¥3110 KAZHHWNM10 KAVHT/114 WDASCGI104 KCTODM 11 KILJNI135 N gl‘z%
FOTEG/144 LK1FJf142 K1DWI115 KH20B206 KCAIENGT HCEUC/ 108 KKBGH105 KADGMYATE N JJH
GM4DKO/M08 QRIKJWHOD KAI5AM22 KB2FC/M03 KE4FWH49 WEDLQI112 KWRG/182 KEOLN/118 M2
GWAIQAMG QKIKRS/109 KA1UJE130
oW
DF3EX/165 DLTQER12 F3IYMCHQY JABBCBHOZ W4ARI{102 KTS5F/188 N§AX/111 WASJWLM2Y AABF104
P 108 [ILBBABNMOR G4GIR!135 ACTXM05 N4BU/105 WABLFF/133 KBZIMIZEQ KGN/ N&J 1107
DJREUM05 EA1BADMAO? JETHKW!M00 ABTUIIT KD4PPMO1 WEPKBMO3 KBMWi148 KELJNMZT KMEQ/G0
DLBQW!110 GIBBR/107 JFISLNMDY KB2ENM0B KR5D/102 WeCITH03
RTTY
DK1BX
3BDXCC
LZING SM7BYP W7ZR EATAGO VEIGJH VE3DGX EATCOH
Endorsements
Mixed
CX1BH/253 JEISLN22T SMEVR/IZ23 WATYID/153 WaLPLI327 WATL/258 K8YKI306 WTTIRH KBFOG/27
DF2PW/197 JHIQOJ31E SM7BBV/319 K2L WR/ASS W3NJL/154 WATM/381 KABIYE1 25
DF3ECHTO JHIXUPR00 SPEB2/278 K2ZMRB/231 WANJVH30 WAASACHM29 KDSED/201 WTYSME3 KGANFIr1
DF8XP/182 JAZBOVI20T VEILDTI261 KAIHIS/128 Warene? WALYCC/270 KNEM/292 WATQRBHI260 WerCvras
DJAXCI22T JAZCORNTS Y2DFERM KBICRI216 K4GLAMIZE WALYVQIDS NEEASAE KBOYZ/3d1 WQNYGH?T
DRIYR/290 JAKVD/I05 YK3IBED/158 KB2WI185 KAJAG233 WDANBX/260 N8JM/268 &gmmm
DK4BWIIE JA3BGI332 YUIAGI25 KF2U/150 K4RZ/A13 BDX/249 NEST/204 MNG/290 WAQJW
DLILDI325 JAIPXHIZ79 YU3ICMI301 KOZK/205 K4ZINi213 G284 NalH/230 KANW/308 WAGBMA 1252
DLAFLI2T0 JEABIQ210 YVABX/346 KS20H1 38 KD4OM/125 KaKG/2T8 NEVO255 KBgHGm“ WA /183
DL7UX/304 SHAUVL201 YVSBZI3AS N2VWiara KD4PP15T KEMII268 MEEGI/140 NV 349 WEBYGEYI270
oL 1253 JABBMK/318 ZLABO46 W2BBKI290 KS4Z/308 PPio2 NKSH/183 KH XNHgg WRSHIP2a7
DIQAA JABFKO/304 4R4NJ/II25 W2BMK/52 NABUI14D K5TS0/281 WeCTL/287 KCSBKY, wa Jng
DLRIN5T LAGLF/340 AB1U290 WEWWI00 N4AJZI2T6 KSXE/Z02 WEEW/205 K 1 WRIMSY/280

LY/196 OH18M/225 AE1T!247 Wazz/331 N4I1R{277 KB5AS275 WBOUL/233 KGBJEHMED WBQUAOIgSg
EASRLA2O QH2FS313 K1CCI WAZPBV/25 NEAF221 KUSEH 7D WEPKAZ25 NABBK/150 WDIADB!
G3BLSH30 OK1KRS284 5;'190 WR2KJLI239 WAAVY 340 NSBA/223 WASIGLU214 WBBCL/238 WRC280
GITXERIT ONT7EJI289 KIMMmO K3PPI/200 W4BY/215 NSTCi299 WABLFFl256 WBGION KECDH346
G4GIR220 ONTWWI287 K1RHI278 KB3TN/ZTS WADFUR201 WELITA0 WDBDKGI251 WaQIvVH KRJSYI280
i-tggamrzsa QZ1CTI/ 288 KATKD/228 N3AKD/225 WADR/357 WBTO/338 K7GD/255 WBTA/329 Ki SlﬂgE
HEBYIKAZS QZIBGA10 KAINL/2R2 NgBKZHE& WAHYY 258 WhEYBI17S K7ZBv/285 WBBIEY/304 KAQE,
HL1SX/238 PASNCLI209 KMg!HBQ NIBQS/131 WAMBD/{78 WDSDOM/123 KITIMT4 WBBYJF123 WEGEAX/228
ISEFO/280 PARTALU/I32 KB1OE227 N3ED/324 WAOMYI249 WDSELJM35 KSTINBT AAQFH27 1J N/ 198
ITBPYCG312 FY1APS/335 KE1Fi27T5 WABZIN/286 WAOWJI331 ACBYVIZ91 NTKA283 AlSRMRB0 WENB/302
JATHOM280 PYAKBIZ03 KG1vVH78 WIKH/270 WAPGK/185 KEANP/291 WYCB/Iags KOAYK181 WiV X/303
é gh\mg;“ SMSCAKMIT WAIUVX297 WaKVrize W4PRX/278 K8WD/308 WIIYW/310 KaJUII0 WRYOYI289
Radiotelephone
CX2BHI252 @gswrm QH2FS/199 KA1KD228 W2NCII00 WIDR/3R3 SX/300 KABDBMI4T
CXTBF/288 ITAYHR215 0Z78G/225 KATNL/269 WB2TKU138 WAHYY/257 KDBEQ/200 KE%XNHT%
DFSCLI152 JATNLI2E4 FY2D5Q1288 KATUI1S1 KB3arJ/312 WU%H’Z HEVQ213 KCBB|
DFEBXPI152 JFISLNIZ)S PYIBXW/I330 KE1Fi241 NIAKD200 W4aMBDM28 WoNALI 156 KCBJENMS
DJAXPI08 JAZBOV/205 PY4KBI2H WIWXZI290 NIART/{88 W4MOMATE WABL.SE%“ NgﬁNC!‘Z&O
DK2WH/ZB5 JAZCOXNTS SMSCAKA13 W1ICH/333 NIE D306 WAOMY/ZI4 KIQ NBASV) 160
DKBAQ2D4 JagKVDIZ’N SMeVR/A08 WAIUVX204 Wi3IGXK202 WALGKT/250 KITZBVI274 W8G10/301
DLAFVI126 JRIUBS130 VEJCE/280 WATYIO/151 W3IKV/204 WASVCOETO KB7YX/200 WaJRW/198
EA2LYMTE JAIBGAT2 YB2CR/205 K2MREB/202 K4PQV/{315 WALYVQI304 WIAEP/2T WASET/307
GADPLI TS JAIPXHIROT ZL1AASIT KB2EFM?IT KAZINI181 WD4DJAMBO WATOBH/280
3413171 B8 JE3BIQI208 ZLABO/ 325 KBZHK/240 KB4WY/2 KEGK/277 WETSGUN WABSAEM39
-|BQBLQ.'23? P, KB2aHQMBD KD4PP/133 MT/226 WB75GB/1 ASVPN/

18X/238 JABFKO/125 ZapFURTG B2VKI2T! D4TS/148 MK/252 W, 2
TTBE/310 HBMXH/ 238 AATUITE KB2XP/186 N4AY /154 EE/228 KBDYZ/341

AB1Ur202 KF2Ui1 BYPI209 KE5ACI264 KENW/I08 WD&JYR!Z?!

SEFOI280 LiBsMBYI283 KiFEV/128 28,/ 4Y/227 N5BAJ184 KBNY, AR89
SWT/341 LU1BARMN&I316 KIMM/305 N2vwi273 W4AVY329 WSGZI190 KBLQ200 KFeWi213 IW124U
CBEGO/204 QA408/320 KA1BRD/234 WaMmLH/Me0 W4DEU/M83 AC8V(288
oW
DF2PW/180 GATXFI202 OKIKRSIZ1S  K1MM/293 WEBIKILIMEY  WAWXZH?5 KEWDI228 WTEDAIIS2 KIW/R73
DE2P(/184 JHIXUPA 25 ONTEJ2TT K1RH272 N3ED/253 WALOMLIE4 KABIYE/125 WHIACHEY K9JU/230
DE3EC/181 JAKVDIZ 14 ONTWW 282 INL/1S1 WIKVi164 AASCI&'I» NgJMHgg KBDYZ[29% Wi QIIClzgg
OLITLI22% JA3BG/258 QH2rBNe7 KE1F158 KVAFIT5 K580X207 NBUHM KCEGI130 WEGAXN
FVINTFal JAIPXH(246 CLICTHI2B0 WAILUVX171 N4IR/261 KEMKI208 NEBIN2Y WABSAEIZ80 Kg51175%
EAJBEN/120 JFAALAM34 VEIBLX/228 K2OR/145 NEAFZN KEXE/200 WAOULJ188 wa szsg' SN/178
EABRL/188 JHAUVUNE2 VEIBX/2B80 WA2CBB/254 WABVIZE0D N5BA/158 WASIGL/201 WBBYJF/{12 WRVXIZ20
EIYCCH128 LATSF/153 KITSATS WB2FXK/188 W4JD/280 ACEYVI132 K7ZBVI200 KOAYKMTT

ey McT .



P/ RPT

Repeater Jam

Some people are ornery. You run into them
every day; you can’t avoid them because ornery
people go out of their way to get in your way.

The world of Amateur Radio has its share of
ornery people, 100. The ornery ham gets on the
net {requency, fully aware that the net
starts in five minutes, and refuses to move (**1
was here first’ when the net control tries to

get  started; Jater, he vomplains  that
*. .. those nets think they own the
frequency.””

In a pileup, the ornery ham continues
sending his call sign after he has heard the DX
station come back to someone else, If he can't
get through, he’s going to make sure that no
one ¢lse gets through,

The orpery ham doesn’t like repeaters 'in
principle’’ and insists on QSOing on the input
of the repeater, *‘Hey, I'm just rag chewing
on this old trequency. . . can't help it if
it’s the isput of some repeater!**

HERE AND OVER THERE

Last year, aver 650 responses to the FM/RPT survey
were received, including 2 number from overseas.
Richard J. Molhy, WB7NZG/DA1DA, took the time
to put together a five-page typewritten letter that ad-
dressed the survey questions in detail. His answers are
insightful because of his familiarity with the fm and
repeater imode on both sides of the Arlantic, The
following excerpts from Richard’s letter should be
read carefully and considered by all fmers,

1 QTH 15 Kircheim/Neckar, near Stuftgart in
solthern West Germany,

21 General class licensee,

3 Active five yvears in the fm and repeater mode.

41 About 75% of my operating time is on 2-meter
fri, but only about 10% using repeaters. Most of the
time it {5 not necessary to use a repeater to maintain
vontact with the local gang, Using 10 W and a small
Yagi. most of southern Germany is within range, as
are parts of France, Switzerland and Austria.

5) I only use 2 weters in the fm and repeater mode
at the present time. 220 is not egal in Germany. 1 am
presently working an equipment for 70 om,

f] 1 use a erystal-controlled transceiver for mobile
and portable operation; for base aperations, | nse a
V¥ to make best use of the spectrum,

7) My primary activity is experimentation (design-

*72 Stiles St., Waterbury, CT 086708

Strays

HAM RADIO HEAVEN

{1 An assorted group of hams were having an eyeball
Q80, and, as often happens, the subject ranged far
afield of radio -— this time into metaphysics. Someone
asked about the existence of the Hereafter, and
speculation began on what Heaven must be like, All
had their own ideas, but here are some the con-
gregated hams agreed on.

Heaven is a place where:

* final amplifiers do not burn out no matter how

Simplex vs. Puplex

Well, ornery hams beware! The folks from
Gettysburg have passed on a new policy deci-
sion that takes a dim view of the activity of
uornery hams in the repeater subbands. Ac-
cording to FCC, when a conflict arises between
a coordinator repeater and simplex operation,
. . . good practice dictates that the simplex
operation must move.” The Commission’s
reasoning is spelled out in the {ollowing
paragraphs.

1) Repeater operation is not permited on
some Amateur Radio hands.

2) On those bands where repedter operation
is permitted, such operation is confined to a
limited portion — a subband — of the band.

3) The nature of repeater operation
necessitates some form of channelization;
haphazard frequency selection would result in
poor spectrum utilization, and constant fre-
quengy change is impractical,

ing and building 2-meter equiptnent).

8) Can access five repeaters wsing 10 W and &
grouml-plane antenna.

91 | use two repeaters, but only rarely. 1 use simplex
0% of the time to maintain local communications.

10y T am a member of Deutscher Amateur Radio
Club, which supporis and coordinates all repeaters,
and there are a minimal number of problems (very
unlike the UUSAY.

11} Unfortunately, autopatches are nuot legal 1n
CGiermany hecause of Bundespost regulations.

12) It it were available, I would use the autopatch
as little as possible,

13) 1 would not want to be a repeater owner, and it
should not be legat for any individual to own z
repeater, Only clubs should be allowed to establish
iepeaters — it there is & demonstrated need for one in
a particular areu. “'Need" should not be defined as
“desire.”” If there is 2 penuine need for another
repeater 1o fill dead spots in the coverage of existing
repeaters to ensure good communications during
emergencies, then it should be approved. FOC should
not be involved in the deciston; that shauld be left up
ter an Antateur Radio coordinating council.

14) The purpose of an autopatch should be to pro-
vide an interface with nonhams, particularly for
CIMErgency onerations.

15} The problems in the fm and repeater mode are
many:

a) Too many frequencies are used for repeater
uperations,

by Not enough space is left for simplex opera-
tions.

hard they are pushed (in the other place, they do so
even at zero power).

* there are no limitations on power, yet with QRP
operation it is o problem to break a pileup on first try
and get a 3-9 to boot,

* there is no QRM, QRN or (SB, and you can
mever get out of band. .

* everyane enjoys Extra Class privileges, even if
one is only a Novice,

* everyone QSEs 100%, even without [RCs or
green stamps.

* it is quite simple to earn your WAU (worked all
univeise}, and earning DXCP (100 planets) is a snap.

* hatteries never die, and there are no such things
s power surges, transients and lightning strikes (those
do oceur in the other placed.

* there are no jammers (they’re in the other place).
~Angele Polvere, KAYCSQ, [nverness, Iffinois

Conducted By Stan Horzapa,* WATLOU

Simplex and Duplex Cooperation

Simplex stations do not have these limita-
tions and must avoid frequencies designated
for repeater operation. Cooperation in this
regard is required on any band where a widely
aceepted band plan exists, (FCC recognizes the
national acceptance of the ARRL band plans,
as evidenced by the thousands of repeaters
listed in the ARRL Repeater Directory that are
in compliance with a plan.) Pick up a Repearer
Directory; the band plans begin on page 17 of
the current edition. They clearly indicate the
frequencies designated for repeater operation.
and those designated for simplex operation.

And if you operate simplex fm, don’t
operate on frequencies designated for EME,
satellite and other weak-signal operations. Fm
operafion on these frequencies not only runs
counter to well-established band planning, in
same cases it is outright illegal (fm is not per-
mitted on some frequencies above 5t MHz).

v} Too miany hams are too lazy to use simplex in-
stead of repeaters for local communications, thereby
creating a greater “need’’ for more repeaters,

d) Subaudible access should not be allowed. Tt
makes equipment unnecessarily expensive, om-
plicated and failure-prone. Single-tone COR (1750
Hz) has been in use for years in Europe and is more
than adequate for repeater control. It has the advan-
lage that, withaut a tone-burst oscillator, one may
whistle up the repeater.

e} ‘There is no worldwide coardmnation of tone
hurst, channel spacing, repeater channels and offsets.

fy Overemphasis on channelized operation wastes
space. Experience in Europe has shown that spacing as
close as 2 to 3 kHz is possible using fm with reduced
power and a little vooperation, Much Jocal traffic here
takes place at power levels uf less than | W with direc-
tional antennas.

160 A solution; Slash the number of available
repeater frequencies and encourage the use of simplex,
especially on fm. Germany is a0t ideal vhi country,
but with [0 W and a decent antenna it is usually pos-
sihle to maintain communications out to at least 6l
miles, and often several times that distance.

I No doubt the biggest attraction of the fm and
repeiter mode is the reliability of communications
using low power and smalt equipment, However, the
repeater modde is nearly like using a telephone; 2058ips
gather and tie ap machines for hours on end. There ix
also a lot of talk these days that there are so few
meaningful QSQs; but is that surprising with only
three minutes ov less to talk? My advice is to get on
simplex and find out what vhf fmis all about. [&%—]

AMATEUR RADIO, FAMILY STYLE

{1 The Caflbeok reveals that the following calls
belong to the Clay family of Ridgefield, Conngcticut:
WAINH) (Candice), WAINHK (Kellv), WAINHL
{Betty), WAINHM (ludy) and WAINHN {Edward).
The family that takes exams together may QRM
together. — Kenneth Bishop, WIEWD, Middiztown,
Connecticut

I would like to get in touch with . . .

-] any amateurs who are interested in joining the Air
Traffic Control Net, an international roundtable on
14,277 kHz from 1100 ta 12007, daily. Walter Endlich,
PAQGIA, Brewerstraat 18, 6369 EN Simpelveld,
-Netherlands,




The World Above 50 WilHz

Conducted By William A, Tynan,* W3X0

it’s up to Us!

We who espouse the use of narrow-band
techniques such as ssb. ¢w and even a-m on the
vhf bands are guite jealous of our territory.
After all, we don’t ask for much. Qur needs are
seived by roughly one-eighth of the 6- and
2-tmeter bands, slightly less on 1-1/4 meters and
a very small fraction of the 70-cm band.

Being the most popular of the vhf bands, 2
meters certainly provides the greatest degree of
competition among the various modes vying
for a chunk of spectrum space. All too {re-
quently one hears another tale about those *so
and so fmers™ operating right on 144.2, or
some other almost-as-*‘sacred” frequency.
Many times, the fm operator doesn’t know any
better. Perhaps he just bought his new, fancy,
svnihesized 2-meter box, and merely turned the
Laob to some number in the 144- to 148-MHz
band. He might have locked up the band limits
in the Handbook ot some other reference and
noted that the first 100 kHz is reserved ex-
clusively for ew and similar modes, just as it is
on the hf bands. if he did, he aiso knows that
from 144.1 up is for voice, and certainly his
new rig Is intended for voice. After all, isn’t all
voice work on those vhf bands accomplished
via fmn?

[n almost all cases the problem is solved once
these new people are told that, in accordance
with the ARRL band plan puoblished in the
ARRL Repeater Directory and elsewhere,
144.0 to 144.5 should be used only for narrow-
band modes, and that many people actually do
use ssb on 3 meters, Upon being so informed,
they usually QSY to the upper 7/8 of the band
and enjoy the newfound contacts available to
them. Of course, there are exceptions who un-
fortunately requive turther convincing before
they agree to go somewhere else to do their
thing and let us do ours.

ON THE BANDS

§ Meters — Late summer is supposed to he a pretty
dull time for 50-MHz propagation, and the casual
phserver in most parts of the country would probably
vanelude that this year has been no exeeption.
However, there have been some occurrenges that point
to some really exciting times ahead. For example, the
wrong and long-lived aurora of the Labor Day
weekend not only provided many fine QSOs, but also
provided evidence that the sur is still quite active.
Another indication was the surprise opening for us in
the mid-Atlantic states to Argentina on Sunday,
September 3. At about 1550Z, this conductor, W3JO
near Philadelphia, W2BN, AE3T, WB2XTMD and
several ofher mid-Atlantic-state stattons worked
1LUBY YO, This opening certamly fits the pattern of
enhanced north-south propagation in canjunction
with geomagnetic disturbances,

From South Texas, a region better known for its
north-south propagation than is this part of the
country, comes word of another LU opening a few
days earlicr. 'WBAGH/S Houston says that on
September 2, at ahout 2200Z, be worked LUs 8YYO
and 4VBY. About an hour and a half later, KSZMS
reported LUBYYO and LUIEX, with the former put-
ting in a particularly good signal. As this is being writ-

*Send reports to Bill Tynan, W3XQ, P.C, Box 117,
Burtansville, MD 208686, or call 301-384-6736 to
record lata-breaking information.

b 2Ty | = o

But there is another class of individual that
one occasionally encounters operating fm
below 144.5, Who are they? None other than
some of the well-known calls we frequently
hear on ssb. Apparently, they conclude that the
first 0.5 MHz is their preserve to do with as
they like, and that it isn’t fm that it should be
kept clear of, but **those fmers.”” Or perhaps
they conclude that because they may have gone
to, say, 144.3, no one would hear them
anyway,

Although they may have picked a quiet fre-
quency and probably won't bother anyone,
think of the example that such operation suis.
If many sidebanders, for whatever reason,
engage 1h such practices very much of the time,
how long will it be before those without ssh
capability will come across them and conclude
that fm operation in that part of the band is
ukay? After all, *the guy that was just on there
is one of the well-knowa local sidebanders;
maybe he’s geiting tired of that Donald Duack
stuff.”

I am sure that none of us wishes o convey
that impression. 1f we don’t appear to he using
the band the way it is intended, we will be in-
viting an influx of fm aperation and it will only
be a matter of time before we have no place in
the band to look for those weak signals. Fmisa
great mode for local work, but it does take up
considerably more space than does cw, ssb or
even a-m. Couple that characteristic with the
fact that there are lots of people out there that
have fm, and only fm. Because of these two
factors, its widespread use in the low end of the
band could make it almost impossible to con-
duct weak-signal DX work via ssb and ow.

It's up to us who wish to preserve a small
sfice of the vhi bands for weak-signal, narrow-

ten, another San Antonio resident, WASIYX, reports
that the first day of the September VHF QS0 Paniy
was enlivened by 2 three-hour opening to LU, as well
as hackscatter stations from Florida to Arizona. That
shoukd do something for a Few contest scores!

Whether or not this early appearance of these
openings into southern South America represents a
goad amen, onfy time will tell. We should know by the
time this appears in mailboxes, WASIYX, who keeps
track of such things, says that propagation has been
the best he has ever seen for eacly September,

The 6-Meter DX Standings, which appears with this
column, clearly shows the outstanding conditions that
we have been experiencing over the past few years.
Who would have dreamed, a few vears ago, that we
would see many stations over the S0.country mark and
nimerous others with WAL to their credit? The
nusuber of updates received revising the totals listed in
the May cunning of the box 15 quite large. Never-
theless, many did not submii new information, so
their totals must remain as they were. Next May is the
most likely time for the next publication, which means
that | must have information by early March. Lead
time for (he column is ahout five weeks, and (8T goes
into the mail oo about the 20th ot the month
preceding the cover date,

S0, please drap me an s.a.s.e. for the form and get it
in the mail by the end of February at the latest. Let's
hope that the propagation pods provide for many
figher totals by then.,

Some may notice that the totals Jisted for them are
not quite as submitted. In a few cases, they are higher

hand operation to st a guod example and prac-
tice what we preach. If we don't we will have
nobody to blame but ourseives if, in a few
years, there is nothing but fm on the vhi bands
we prescntly love. The portions of the bands
designated for cw, ssb and a-m are not that way
to keep vertain people out, and they do not
belong to us just because we may use ssb or cw
most of the time. If, for some reason, it is ad-
vantageous to switch to fm, O8Y to an im-
simplex portion of the band. Tt doesn’t take
much more time and sets a good example.

In addition. let’s do all we ean to increase ag-
tivity and spread out when the band is well oc-
cupicd, rather than crowding around one fre-
guency. Try conducting local ragchews well up
in the band. A well-occupied band is much
safer from intrusion. On 6 meters, there is
guite a contingent of a-n operators around
30.4. Several have suggested that Z-meter a-m
might be revitalized around the corresponding
frequency of 144.4, There are certainly a lot of
old a-m rigs gathering cobwebs in cellars and
attics. They could be dragged out, dusted off
and put on the air. These resurrecied rehes can
provide a ot of fun for practically no expen-
diture, and they won't bother anvone on 144.4,
Who knows, many users of these '50s and *60s
units eventually may decide to join the ssb
ranks once they hear how effective that mode is
at vhi.

We can do much to help preserve what we
cherish — a small sliee of each vhf band in
which to pursue those weak, elusive signals or
merely talk about the latest in antennas or
preamps with knowledgeable locals. The
foregoing discussion has included a few sugges-
tions toward this end. T am sure you can think
of many others, But the principal message is:
It’s up to us.

by one or two couniries. This is usnally a result of
people forgetting to list the Li.8, or Canada. I they
are Ws or VEs, | have assumed that they have worked
these countries and given them the henefit of the
doubt. In more cases, however, the listed totals are
fower; this results from a numher of causes. One is
that many assume that some countries count as DXCC
Clomntries when they don't. VO1, ¥O2 and VY] are
good examples of this, One individeal cven listed
Prince Edward Island. Unfortunately, all of these
count as Canada. Others have taken credit for two-
way contacts with stations that are operating on 6
meters in direct defiance of the expressed ruies of their
governments. The only exception made in this situa-
tion has been the PAOs, where there did appear to be
an intent on the part of the Netherlands authorities to
permit aperation on the band, Of course, vonsidera-
tion has been taken tor the special permits, such as in
the cases of |5TDJ and 8Z2DH. A few have listed con-
tacts made from another part of the country. One East
Coaster, for example, shows a JA contact made while
he was operating portable in Califormia, Yes, Japan is
difficult to work from the Eastern U.S. Even though
the DXCC rule an this has been changed recently, it
appears reasonable, for the purpose of truly showing
what can be accomplished on 50 MHz, to stick to the
old limit of 150 miles. I will entertain other thoughts
un the subject, however.

Another apparent discrepancy involves the cross-
band listings. As stated with the box, only those cross-
band countries not worked via é-meoter two-way are
vounted. The crossband list is considered somewhat of




50-MHz DX Standings

DXCG countries based on information received as of September 18, 1982, Gontinentat U.5. and lower-tier Ganadian stal
WAC, are nat listed. Grossband totais listed are those not duplicated by B-meter two-

for 50-MMz operation; otherwise, countries are those listed In latest ARAL DXGC Country List.

1 2 3 4
JAAMEM* 40N [} 0 KIQMX*
KHEIAA 69 67 0 0 Wi1JR*
LU3EX* 68 B0 Q ] WABPEV*
VETYXY B B2 2 0 WBSCHW*
KBWKZ* 6% 56 15 14 W5KRH*
JATVOR* 63 59 ] o] JGIAODY
ZDBTC 52 62 0 e KW
JATRJU* G2 53 0 0 WARGSL*
K5FF» 81 58 3 3 VPVGR*
walpz» 99 58 12 12 WATEPU*
JAGHTP= 59 56 0 0 waAloUB
WeXJ 59 - 3 - NBIOW
WSFF» 54 4 2 WAIDMF
WD4IYS» 5 56 1B 8 KE1GE
WABLX.J* 57 53 1B 18 WBsBMB*
JAZDDN* 57 53 0 Q JAINVG
VE1BNN* 5 - 5 4 KEUNY*
WALJTM» 56 52 i 1 KS2T
W400+ 56 51 0 0 N7AKB*
WABIYX» 96 48 2 8 W1AIM*
WEBCMS 5% & N 7 K1SF
NEA.» 54 &1 1 0 WEHN*
Wixo~- 54 49 15 7 VEIASQ.
N3AH[* 54 45 13 01 JATQVI
KBEFS» 53 41 18 15 K&KLY
WIKMA* 53 50 i 1 K2YOF
JETTGN* 53 4¢ Q Y] KTGGJ
JA20DM 53 43 Q 0 NYCEX*
LUSAEA 53 47 0 0 WD2AKA
K1ZFE* 52 51 4] 0 NEWM*
JAPAGA* 52 5O 0 0 WAPSBZ*
WeBJI* 52 48 ? 2 KAAYN*
Wa4UAS 52 48 0 0 WGABN*
KBINS* 50 50 4 Q JHIWXE
WB40OSN* 50 49 8 & WAQETW*
PYZXB* 50 47 2 1 WANVWI3
WRYTOV* 50 T 0 b WB2PMP/4*
N&CT* 50 44 1 1 WEBBYFE*
WAGJRA" 50 18 3 1 WD4FAB
WABBYA* 449 47 0 0 Wavor
LLI7DZ* 48 39 0 0 K@TLM*
WAYAHZ 48 48 14 12 KATDHO
KA1BRD* 48 48 0 ] WA1ZUB
WIJO 48 43 12 5 WDZAFMH
KSSW» a4 42 10 10 W2RTW
JF3KOA 47 47 0 [\] NSDDE*
WAILQG » 4Y 45 18 3 BREJY
RakUz* 47 o] 0 W2LT
WAWHK 47 39 15 B WATGCS
WHUWB 47 37 B 4 WA1IGRE
WIEJ* 46 45 14 12 WAIAYS
WBBGEX* 6 44 14 12 KA4AQK
NpLLe 46 44 8 T KATA
KZQIE* 46 43 T 2 NBHZ
K2awWD* 45 39 13 11 AEGM*
WAZBPE* 46 32 14 & W2CONS*
KACM* 45 44 15 8 WBBIGY
WEBBGEW* 45 44 & 5 NYDB
JAgDUA* 45 43 0 o] K4GOK
WBIWSY* 45 2 2 2 ADIC*
WABONK* 46 41 7 7 K1ZKR
W3wU» 44 42 16 16 WBBBXCT
W1QXX 44 42 14 1 WRBKAY*
JAGHT 44 42 4] o] WSENKG
WASHNK® 44 3 14 14 VP2MJ
AEJT* 43 42 i4 14 KALFF
SASEGE 43 4 Q 0 NEVI
KQGIX* 43 40 - e VEIDSS*
KACKS* 43 39 g 13 WIGXT
WHDZFi4 43 22 4 0 KEPHE
K5GM 0 )} WEBENMT
wa20Za+ 42 40 14 B VE1RC
KGEOX 2 40 0 D W2BN
WZMPK* 42 38 12 8 WACKD
KGGJ DX* 42 3B 0 0 WISGHT
KHEFLD 42 35 0 Q LUsDLEB
K1FWF* 41 4 18 1 WB2MA|

43 12 9 WB@PKN* 29
41 39 9 7 WASUFH* an 28
41 3 3 3 N4G o 27
41 37 7 4 K6.JZK N 27
41 37 3 3 WAIEQK 0 25
47 37 o 0 W30TC 0 25
4 34 1 1 JGIRGG* 30 22
41 16 5 4 K3IGH!4 0 2
L) — 1 - WaBwu 28 29
40 37 1 1 K4ROM 2% 27
40 32 WM 7 KBRZB* 29 28
4 - 0 ¢ K20VS 29 25
3} 3 1 8 KEVVY* 9 25
39 a7 1 1 WABDGS* 29 25
3} 34 [} 0 BPBKX 29 24
38 038 0 G KpuDZ* 29 2
38 38 1 1 WBTSLY 29 20
38 3 o g Keus 29 14
38 34 i 1 CHAEH" 29 -
3/ B 3 0 NGDDS* 28 25
38 3 8 3 WATLIJH* 2% 25
38 % ] 0 WaTC 28 25
3 N 0 1] K1EJMI4 28 22
37 3B 0 D NTACIM» 28 22
37 43 0 D WASYJE 28 20
aF @ 15 14 KAVPK» a7 27
7 28 0 0 KEOXY a7 24
ol I B € KO 27 22
B’ 34 2 ] NZASC B 28
3F 34 | 2 WASDYT ® 22
3% 33 3 4 KgsE* 26 N
3/ 33 ¢ a Kaxy* 26 21
38 32 3 3 NP2AE %/ 21
3| a2 ] Q WARNOK 25 20
35 34 2 2 KAICDZ 6 13
33 4 2 0 WAZYWP 26 13
35 32 9 ] VEIEVW 2% ]
3B 32 3} ) YK2BA 2525
/N G 4 KILPS 25 22
LI a 0 JEITDC a2
43 5 4 WORGU* 25 2
34 N 13 B WESIQ 2B 20
4 a0 1t 7 NSAXA® 2519
34 2B 4 o] aY4LL 25 13
34 28 0 0 WASB(CH 2419
34 25 1 1 KA3AYM 24 19
34 22 0 0 JMILOW 24 17
34 20 9 0 K9sM 24 12
33 32 4] i} WEBPAT 24—
33 31 4 1 WAGDYY 3 22
33 30 15 14 K&QAX 23 20
3 3w Nn B WASQLT 23 17
33 2 0 0 WB2TMD a7
33 24 1 1 HCAVHF* a3 —
I\ @ oN 1 WB@RJR 22 19
30 10 6 WINAW 2218
3230 g 7 KRSFH» 2 19
» 32 Q 0 WB2GLP 2 18
a2 on 13 N KATYQ 22 17
3o 0 0 VK2DDG 2 17
2 »m 4] 0 27TV, 2215
2?28 14 13 KASFLE* 22 14
3227 o 0 JE3YIA @ 12
3225 2 1 HCIMDHCS 2 -
320 1 1 NUANQ* 21 M
3N "] o WALTIW 21 N
1 30 0 €] WBECTO 21 19
b1 I T | 7 KEZMW 21 18
31 27 13 2 WTHAH 21 16
o7 1] ) KIHTV 21 15
8 2 1 av4Iw 21 12
326 0 0 KATIXS 21 7
24 4 1 M 20 20
31 28 1 1 JEEILG 20 19
3 14 2 1 KaJF 2 17
a1 16 0 ] VE1BUF 20 15
3 X 9 7 wWaQol 20 13

tions with fewer than 15 countries, except those who claim
ways. Credit has not been glven for contacts made with stations known not to be authorizad

6 5 KATRTQ o 13 0 0
[ 0 ZB2BL 19 18 8 4
12 S K.J3F 19 18 0 0
0 0 WABLLY/6 s 17 n 0
] 6 A1GIY 18 B 2 0
0 0 WOQEH 19 0 0
] 0 WPLSD 1% 18 0 0
0 0 KC4KK 1B 14 0 0
4 5 NgAJU 18 13 0 0
5 5 W7KNT 1 17 0 [}
] 3 WBIOPD 17 16 1 9
12 9 KB7Q 17 18 i [
3 0 YK4AYX 17 14 0 0
0 1] HK4EB 17 13 0 0
] 2 W7Dz 16 16 Q 0
3 1 G 16 15 5 2z
i 1 WASTNW/KLT 16 13 a [+
1 1 WAPKN 6 12 1 |
123 — WAsSMD % 1N 5 5
2 ? WABOFO 16 4] t
0 0 Kgwna 1B 15 i 1
e WB4WXE 1B 15 0 i
7 [ NIGE 15 45 0 0
1 1 VYK3AQR 15 14 [ 0
1 1 YKIAYI B 14 4 0
7 7 WABH XM 5 13 0 ]
0 0 BPEOX 5 1 2 |
0 0 KL7JAS 13 o 0 0
3 3 NM [ 0 n
0 0 W i3 . -
2 2 WABLHK* 12 12 2 1
0 0 YPOWR 12 1 4 1
0 0 WACKOUKPS 12 10 n 0
4 1 G4BPY t* 11 35 30
15 3 JeLov " 3 2 2
4 2 JN1DQO 1 5 ] 0
13 7 KLTWE 10 40 ] ]
1 1 KL7JJH n {0 n 0
4 0 KL7IKV 0 I 0 ]
0 0 ZD7TBW 10 ] 0 0
3 3 5220H 0 - 0 0
2 2 XE2BC 0 - 0 0
5 4 WBAWXE/KLY a 8 0 0
] 0 KL7HMH 8 I3 0 0
] 0 VPZVDL 5 3 0 0
0 n ALIC 7 7 0 1]
0 n SPEMH [ 3 4 1
5 5 GAIGC e+ qrr 29 24
4 ZK2ZD0 2 2 o 0
1 1 SM7BAE 1 [ B 3
[ 0 GhKW - = 35 e
5 5 SMEPY o] 0 23 10
5 2 DJZRE 0 Q0 14 9
4 - DEBJL 0 a 1t 4
4 H SVIDH 0 [V I [+ SR,
2 2 CT2EE 0 0§ 2
1 1 0ZIV 0 0 5 i
5 4 G3YZJ 0 0 4 4
7 1 G3PLP [V 0 4 2
3 0 15CTE 0 0 4 0
0 GU3YHU 1] ] 4 e

] HAANT 0 0 ] 2

o G3ITAA 0 ] 3 2
FEEMT n 0 k] 2

HASNP ] ] 3 -

HBIQO 0 ] 2 2

G3RDQ n ] 2 2

OF1MGW 0 ] 2 1

QZNS 1] 0 2 -

—_
RO D~ oTINC o0

1 — §-Meter Two-way Worked

2 — 6-Meter Two-way Confirmed

3 — Crossband (6 to 10) Worked

4 - Grassband Confirmed

*B-meter two-ways claimed with all
continents

**Inciudes 4- to G-meter crossbands
and 4-meter two-ways

HMGOGDAGOOOOO!

a consolation and is nat intended (o start a race for
crossband contacts. As an example, some Ws have
listedd crossband QSOs with other 11.8, stations, | am
striving (e make the box as meaningful as possible, 1
think that's what most 6-meter operators want from

it.

Word has reached me that the UK. is about to
grant some 40 special permits for G stations 1o operate
on 50 MHz. Indications are, however, that this will
apply only during hours when television is of f. If true,
it 15 a beginning.

2 Meters — That Labor Day weekend aurora men-
tioned in the A-meter section was a real winner for
thase who frequent this band as well, K20R Endicott,
New York is certainly one of the most dedicated
2-mgter aurora chasers, Dick sends along a copy of his
log. which is impressive ta say the least. Altogether,
beginning 2t (0007 on the 6th and continuing until
0400 on the Tth, it shows a total of 52 QS0s in 22
states and Canadian provinces, He found that by
tilting his EME arcay up abouwt § degrees, auroral
sighals were stronger than with it aimed at the
horizon. Dick attributes this to a nearby hill, but

similar comments are received from time to time from
ather northern stations. During an EME sked that
K2ZOR held with WB9CAS, with his array aimed at 248
degeees azimuth and 24 degrees clevation, he was able
to hear that station on both aurora and via the moon,
but the two signals were so mixed together that a con.
tact was impossible,

From his aew QTH of Olathe, Kunsas, AESG
reports gaod resulis with the aurora. Beginning about
11307 on the 6th, Larry worked KBSNM Wisconsin,
WABFTA Michigan, KBEUR Ohio, K2LWR New
York, WSGG Texas, WSIWL Arkansas, WASCQG
Minnesota, KBOTP %outh Dakota, KQOWLU/7
Wyoming, and two Colorado stations, WA®LSH and
WOPW. Even Southern California got in on it. K6PYS
says that he JSOed WATADK in Utah and KITD
fdaha between 1300 and (4007 September & Keith
also nutes that he had great success during the
Perseids, working nine stations in seven states. Six
were new, bringing his totat to 17,

From Cape Cod, WIHHE reports that, in the midst
af the aurora, a strong, stahle tropo duct developed
the morning of September 6. Bill used it to good ad-
vantage to hookup with some 20 stations at distances

of up to about 900 miles.

The Higher Bands — Aurora is becoming almost com-
menplace on 70 em. During this period, on the de-
clining side of the solar cyele, is certainly the best fime
to take advantage of this type of propagation, W30Z
near Frederick, Maryland ts one who is in there trying.
Cin the Labor Dav weekend aurora, reported earlier in
this calumn, Sack snagged WOZTH linois and K9LIF
Indiana, as well as completing a buzz contact with
WIDWI New lersey, Jack also overheard WOZTH
work WIP Maryland, W3IY/4 Virginia, K2UYH
New Jersey and K2RIW on Long Island,

WBST.UA writes to remind those inderested in
23-cmeand-higher hands that the 1982 veesion of the
1286 MHz Directory is available, Al asks that apvone
wishing a copy shauld send him nformation on their
1296-MHz stations, as well ay what they might have on
2304 and other microwave bands. For those who are
members of the Ceatral States VHF Society, the
Directory is free. For others, the cost is $1,
WBSLUA’s address is Al Ward, Rte. 7. Box 32,
MeKinney, TX 75069, The 1983 edition is expected to
he out sometime in the spring. [gE¥—1
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The New Frontier

The World Above 1 Gig

New 10-GHz DX Record

As reported briefly in last month’s column, a
new DX record of aver 1000 km has been set on
16 GHz. [ will come as no surprise to those
who have heen following the progress of
10-GHz DX that Nicol