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The world’s
broadest line of
inears now boasts...

cliways dreamed of owning

KD Classic S

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

The 1KD-5..1200 watt desk model 5695
New!

The 2KD CLASSIC..2000 watt desk model,
Wa challenge you 1o find a better desk
model for even athousand dollars more.
5980 .

The 2K CLASSIC The iciest and best
varsion' of the console that made the
name “2-K" famous around the word.
;1295

J\JN"

“ The 2K CLASSIC “X" We can't think of any
way to make this magnificent 2000 watt
amplifier better.” Rugged..durable..the
|$GST armplifier you may ever need fo buy.

1790

Now you have a choice of ten
superb amplifiers spanning the
spectrum from 3.5 mHz to 450 mHz
The most dazzling display of value
and performance the omo’reur

world has ever known, '

Here they are! Treat vourself to the kind of amplifier vo‘ ave

export -and  military cusiomers only.
52895

The 4K ULTRA A general coverqge,,

generai purpose amplifier for
commercial, military, scientific and
axport  customers, Not for sale io

amateurs in the USA 54500k -

fempo 2002, 2004
2006 similar In appeararice

Henry fadly

aNe w!

2050 5. Bundy Dr., Los Angeles, CA 80025
931 N. Euclid. Anaheim, CA 92801
Butler Missouri 64730 {81

3K Cigssic, 2K Classic "%
and 3K Classie simikar in
For VHF and UHF:
The TEMPO 2002 for 144-148 MMz
2000 watt workhorse of the kﬂ
band. 5995
.prl
The new TEMPO 2004 offers 2000 weits.
input at 440 mHz. Few amateurs h
ever seen an amplifier capable off
powered UHF. 51095

The TEMPC 2006. The sams rellq le
gemgn for 50-64 mHz. (For export og 'J
95 '

Alt three models 2002, 2004 and 2006
are also avaiiable on frequencies
outside the amateur bands and are part
of a unique line of high power
commercial, Industrial and  sclentific
amptlifiers and ftransmitters for
communications, plasma-generation:
nuclear magnetic resonance, heating
and other special applications. Let us
know what your requirements are. We're
here to help both in the USA and
throughout the world,

772-821)

(213) 820-123
(714
679-312

TOLL FREE QRDER NUMBER: (B00) 421-6631
For all states except Califarnia.
Calif, residents pl'ease call t:ollect on our requ!ar numbers.
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Yes, the CT2100 has the features you want ~ and built-in, too! The CT2100 has been designed
by the RTTY peocple at HAL for optimum operator convenience. No “hidden” keyboard con-
trols to remember — it’s all on the front panel, arranged for serious operators. Why settle fora
compromise or imitation when you can have the CT21007 Compare feature for feature; you'll
find that the CT2100 offers the most performance and flexibility for your dollar.

@ Send or receive ASCII, Baudot, or Morse code
@ RTTY and Morse demodulators are built-in

& RTTY speeds of 45. 50, 74, 100, 110, 300, 600, and 1200 baud —
ASCII or Baudot

& Four RTTY modems: “high tones”, “low tones”,
“103 Modem tones”, and “202 Modem tones”
& Three shifts for high and low tones (170, 425, and 850 Hz)
2 Crystal-synthesized transmit tones
@ Send and receive Morse code at 1 to 100 wpm
@ Characters displayed on 24 line screen
& Choose either 36 or 72 characters per line
¢ 2 pages of 72 character lines or 4 pages of 36 character lines
e Split-screen for pretyping {ransmit text
& Audio, current loop, or RS232 data I/0
& Printers available for hard-copy of all 3 codes
2 On-screen RTTY tuning bar plus LED indicators
# ALL ASCII control characters; half or full duplex

% Brag-tape storage of 8-256 character messages in
MSG2100 EPROM option

& Two programmable HERE IS messages

Write or call for more details. See the CT2100, KB2100, Printer, and Video Monitor at your
favorite HAL dealer.

HAL COMMUNICATIONS CORP.

BOX 365
URBANA, ILLINOIS 61801 217-367-7373

June 1982 i



LEVEL

RELEIVE

PHONES ~ PREAMP

The IC740 from ICOM
contains all of the most asked-for
features, in the most advanced
salidstate HF base station on the

amateur market...petforming to the

Jelight of the most discerning
Operaror.

Srudy the front panel controls
of the ICOM 1C740, You will see
that it has all of the functions to
give maximum versatility to tailor
the receiver and transmiter
performance to each individual
Operator’s requirements.

Features of the 1C.740 recejver
include variable width and
continuously adjustable noise
brlanker, continuous, adjusmble
speed AGC, adjustable IF shitt and
variable passband tuning built in.
In addition, an adjustable notch
filter for maximum receiver
performance, along with switchable

TRANLMIT
RECERE
bichy
MERD

FAST  SLOW

receiver preamp, and a selection of
558 and CW filters. Squelch on SSB
Receive and all mode capability,
including optional FM mode. Split
frequency operation with two built-
in YFOs for the serious DX er.

fhe 10740 allows maximum
transmit flexiblility with front panel
adjustment of VOX gdin and VOX
delay along with ICOM’s unique
synthesized three speed tuning
systern and rock solid stability with
electronic frequency lock.
Maximum versatility with 2 VFQ's
built in as standard, plus 9
memories of frequency selection,
one per band, including the new
WARC handls.

With 10 independent receiver
and 0 transmitter front panel
adjustments, the 1C-740 operator has
full control of his station’s operating
requirements.

1F SHIFT/ PAT

i
. PLTER {

NOTCH DLTER

RECENT  TRANSAET

! SOUD §TATE ALL BANDER

sSee and operate the versatile
and full featured 1C-740 at vour
authorized ICOM dealer.

Options include:

- M Module

» Marker Module

« Electronic Kever

» 2 - Y9MHz IF Filters for CW
« 3 . 455 kHz Filters for CW
- Internal AC Power Supply

Accessories.

+ SMS Desk Microphone

» UP/DWN Microphone

- Linear Amplifier

- Autobandswitching Mobile Antenna
« Headphones

+ External Speaker

» Memory Backup Supply

» Automatic Antenna Tuner

ICOM America, [ne.. 2412-116th Ave NE, Bellevue, WA £8004 (205) 454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (206) 620-278
Al stated specifications are cpproxmare and subject to change without notice or obliganon, All ICOM radics significantly exceed FCC requlations limiting spurious emissic
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i to set the best of the exc[te-
ure synthesized handheld op-
TEC}no!ogy hands you the
io whose tlme has come.

ach memory frequency comes
set (plus or minus 600 kHz) or &
plex mode as orlgmaiiy entered

| Outstandmsly good warranty and service.

SANTEC mes with the back uP that |
m in 90 days: a full two year
> period, which no one else can
nto the regular 90 day hmlted

aFF . oN

Showen with optional
%kt speaker merophone

Accessories for SANTEC Handheld Radios —— - : e T T
glockwise fram upper Jeft: . dars it
Leather Case (5T 1C) D':"m‘a.me.ﬁ invited
Base Charger & Power Supply (5T-58C) All stated specifications are subject 1o whange #bout notte L pDNgaton.
Remote Speaker [MS-505; T . . ; — . 1
Mobile Charger (ST-MC}

Encomm, Inc. Please send me mere information about:
SDHRU Mlcrophone o 00C Avenug G [ The 51-144. wP

The 148 1P s aprrove o FEC Bart 15 z 21 Authonzed SANTEC Dealers

B SANTEC w

- 1982, Encomm, Ing,
FO00 Avenwe G Sute 800 Plang, Texas THGT 4
Phane | $14) 4200024 « TLX 79-4 783 ENCOMM DAL

Repars, Farts & Service Avasable . {m)
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Photo showt is TR-77307m 16-key
autapatch UPAMOWN micraphone versinn,

Miniaturized, 5 memories, memory/band scan

The TR-7730 is an incredibly compaet,
reasonably priced, 25-watt, 2-meter FM
mobile transceiver with five memories,
memory scan, automatic band scan, and
other convenient operating features. The
TR-7730 is available in two variations:

a 16-key autopatch UP/DOWN microphone
[MC-46) version, and a basic UP/DOWN
microphone version.

TR-7Y30 FEATURES:

« Smaliest ever Kenwood mobile
Measures only 5-3/4 inches wide,
2 inches high, and 7-3/4 inches deep, and
weighs only 3.3 pounds. Mounts even in
the smallest subcompact car, and is an
ideal combination with the equally com-
pact TR-8400 synthesized 70-cm FM
nobile transceiver.

23 watts RF output power

HI/LOW power switch selects 25-W or
3-W output.

@

= Five memories
May be operated in simplex mode or
repeater mode with the transmnit fre-
fuency offset £G00 kHz, The fifth
memory stores hoth recejve and transamit
frequency independently, to allow npera-

tion on repeaters with nonstandard splits.

Memory backup terminal on rear panel.
Memory scan
Automatically locks on busy meinory
channel and resumes when signal
disappears or when SCAN switch is
pushed. Scan HOLD or microphone PTT
switch cancels scarn.
Automatic band scan
Scans entire band in B.kHz or 10-kHz
steps and locks on busy channel. Scan
resumes when signal disappears or when
SCAN switch is pushed. Scan HOLD or
wiicrophone PTT switch cancels sean.
Extended frequency coverage
Covers 143.200-148,995 MHz in
switchable 5-kHz or 10-kHz steps.
 UP/DOWN frequency control from
microphone
Manual UP/DOWN scan of entire band in

3

@

L]

% KHz or 10 kHz steps is possible when
using either autopatch or basic UP/DOWN
Iicrophone versions.

» Offset switch
Allows VFO and four of five memory
frequencies to be offset 2600 kHz for
repeater aecess ur simplex.

» Four-digit LED frequency display
Indicates receive and transmit frequency,

» 5/RF bar meter and LED indicators
Bar meter of multicolor LEDSs shows 5/RF
levels, Other LEDs indieate BUSY, ON
AIR, and REPEATER oitset.

« Tone gwitch

Cptional accessories:
MC-46 16-key autopatch UP/DOWN
microphone
§P-40 compact mobile speaker
EPS-T fixed-station power supply
More information on the TR-7730 and
TR-8400 5 available trom all authorized
dealers of Trio-Kenwood Communications
1111 West Walnut Street
Compten, California 90220

Syntﬁésizéd ;IO-cm FM mobile rig

i

« Synthesized coverage of 440-450 MHz
Covers upper 10 MHz of 70-cm band in
25-kHz steps, with two VFOs,

o Offset switch
For £5 MHz transmit offset on bath VFOs
and four of five memories, as well as
simplex operation. Fifth memury allows
any ather oilset by memorizing receive
and transmit frequencies independenily.

+ DTMF autopatch terminal

On rear panel, tor connecting DTME

(dual-tone multifrequerncyl touch pad ifor

aceessing autopatches) or other (one-
signaling device.

= HI/LOW RF outpnt power switch
Selects 10 watls or T watt output.

= Virtually sgame size as TR-7730
Perfect carapanion for TR-7730 in
4 compact mobile arrangement,

s Other features similar to TR-7730
Five memories, memors sean, automatic
Pand scun (in 25-kHz stepsl, UP/DOWN
manual scan, tour-digit LED receive
frequency display (also shows transmit
frequency in memory 5}, S/RF bar meter
and LED indicators, tone switch. «nd
same aptional accessories.

.1 pacesetter in amateur radie

Hpecitientians vnd prices ave subject 1o
vhearage writheut notice ar nbifgation.



B-100
*30°0 OFF

5309 OFF

" WITH OR WITHOUT

TH-130SE or
TS-130S F-S400 :
s15°0FF $30 00 OFF °1 5 00 OFF

Participating Trio-Kenwood Authorized Dealers: NEVADA Radio, Inc. FEXAS

- o Amateur Electronic Tialsa, OK 74118 Douglas Electronics
ALABAMA FLORIDA HMARYLAND Supply* 1818) BAT-9123 Corpus Chrish, 1X 78404
Long’s Electronics Amatigur Electronic Eiectronic Int'l Service Las Vegas, Nv BY108 OREGON (617) 845103
dirmingham, At 3523 Supply ) Wheaton, pMD 20902 P02 BAT-3114 Portland Radio Supply Electronics Center
(20%) 352-7 589 Orlando, FIL 32803 1301) 946-1088 NEW HAMPSHIRE Partiand, OR 97208 Dallas, TX 75201
ALASKS fo" 594';‘35:;]550 ?’he Cforw?i:zg&rbter Tuft’s Radio & (B03) 27A-8647 {214) 528.2023
Reliable Electronics mateur o Center Laural, MD 208 Elect. Supply PENNSYLVANIA Hardi ctroni
4nchofage, AK BOA03 Miami, Fi 23137 (301} 742-0600 Hugson, NH 03051 Hamtronics/ Travose ,,f’[ﬂg‘,,ﬁ"-}x e
1Al 7y 279-3100 (305) 573-8383 MICHIGAN {B03) 383-A004 Tevose, Ph 19047 7 479-0761
ARIZONA HAWAI Radio Supply & NEW MEXICO 1116) 3b7-1400 Madison Electronics
Power Communications Honelulu Electronics Engineering Electronic Madule J.R.5. Distributors Hauston, TX 77010
Proenix, A 95015 Hnnoluly, HI 96814 Detroit, Ml 48201 Hobhs, M 83740 iork, PA 17404 /131 BRB-DYHE
1680) 241-9988 180H) 945-55064 (33) 415!3_ ~HB60) thua) 3979029 (717 BR4-BB24 Kennedy Associates
CALIFORNIA IDAHO MINNESUTA NEW YORK SOUTH CAROLINA San Antonmin, TX 78227
Ham Radio Qutlet Ross Digtributing Co. Midwest Amateur Adirgndack Radio Supply G18M.O. (512) 333-6110
Buriingame, A 9410 Freston, 11 83246, Radio Supply, IncT Alrm‘rmriam NY 12010 Communications WASHINGTON
|A15) 3AD-ATEY 1ZQ8) 857-0630 Minneapulis, MN 55142 ) Hockhl, SC 29730 A-B-C commumganun;
Ham Radio Outlet ILLINOIS L612) 521-4662 Corp, HOW) 3B8-7157 Seatlie, WA 9
San rnpgo A 993 Erickgson Communications | MISSOUR| Long isiand, NY 11735 SOUTH DAKOTA 1201IR) 364- ﬂAuU
t714) BEN-4900 i h|caqu L BUBAG Ham Radio Center 1316} 203-F590 Burghardt Amateur Amateur Radio
Ham Radio Outiet 1312) 5.31-5181 5t Louis, MO 83132 Radic World Center Supply Co,
van Nuys, G4 91401 INDIANA 1314} 993-6060 Oniskany, NY 13424 Waterdowo, 500 57701 Seattle, Wa qama

(RS B R T Graham Electronics Henry Radio Cnmpany (310) 736-01R4 1ROBY ARG-7 314 (OB FR7-33222

Harn Radio Cutlet* Indianapolis, IN 46204 Butler, MO 4730 GHIO TENNESSEE C-COMM*
Oakiand, CA Y409 1317} 635-5453 BI6) 679-3121 Amateur Electronic Amateur Radio Supply Seattle, WA 98107
iAibt 4B1-B7HT Hoosier Electronics MidCom Electronics Supply of Nashvilla (206) FRA-7A3T
Ham Radio Outlet fetie Haute, IN 47802 al Lovis, MO 53144 wicklitte, OH 44082 Madison, TN 37114 WISCONSIN
Ariaherm 2801 (B12) 238-1456 13141 9R1-9980 {216) bAB-73E8 1614) BHB-4956 Amat,u, Electronic
i714) 6 33 Kryder Electronics Missouri Radie Center* Srepco Electronics Memphis Amateur Suppl
Henry Radio, Inc. Fort Wayne, IN 48515 Fansas City, MO 64150 Draytan, OH 45404 Electronics rv‘Ellwaukee Wi 53216
Los Angeles. 'Ca Bings LA19) 485-h434 [816) 741-8118 (613 224-0871 Memphis, TN 38108 1414) 44274200
(213) B20-1234 IOWa :\:AONTAMA Universal Amateur (801) BR3-9126
Henry Radlo & Electronics onley Radio Supply Radio, Inc, ]
Anahem, 22801 f"f..!,’{ﬁ?%"rﬂ{ﬁ"if 51507 Billings, MT 59101 Reynaldsburg, OH 43068 “intenm Deajers
o4y 7 00 TP ARA-0145 1406) 259-956 (814) BAG-47H7
CWILORADO KANSAS NEBRASKA OKLAHOMA
CW Electronic Sales Co. | Associated RadioComm. | Communications Center | Derrick Electronics®
Magver ©Cr BGR07 Uvedand Park, KS R204 Lincoln, N8 68500 Broken Anow OK 74012
P304 AT 19131 381-5801 42} 476- 7531 (918 251-9023

in TRIO-KENWOOD 08
- amount of S30.00 tow

Fds partial p lman!
Ki:NWO(.)[} maodel T LT
-Dealer, Narr )

'C,ustc)mér 2
it Namd
i i ! gt withun the e d.spemfled - . .
in the foregoing, Offer valid.on ' Where taked t Address: T
Resallers are not eligidla fo particiBa hi TR
HENWOOD COMMUNCATIONS “BONU
suonutted in compltance with the rles )
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Directors

Canada

MITCH POWELL * VE2OT, 782 North Mile Rd.,
London, ON N&H 2X8 (518-471-8853)

Vice Director: Thomas B. J. Atkins, VE3CDM,
5% Havenbrook Bivd., Willowdale, ON M2J 1AT
Atlantic Divislon

JESSE BIEBEEMAN, WAKT; AD 1, Box 6
Valley Hil Ad., Malvern, PA 19355 qzwaz’t 7426}

Vice Diractor: Hugh A. Turnbull, W3ABC,

69803 Rhade Island Ave,, Gollege Park, MD 20740
(3U1-921-1797)

Cantral Division

EDMOND A. METZGER, WOPAN. 1520 South
Fourth Bt., Springtleld, 1L 62703 (217-523-5861)

Vice Director; Kenneth A, Ebneter, KGEN,
822 Wanona Trall, Portage, WI il
Dakota Division

TOD OLSON, K§TO
292 Heather La., Long Lake, MN 55358 (812-473-5478)

Vice Diractor: Howard Mark, WGOZC 11702 Rlver
Hills Dr., Burnavilie, MN 5533
Daita Division

CLYDE 0. HURLBERT, W5GH, P.O. Box 541,
Blloxi, MS 39533 (601-863-5708)

Vice Director; Edward W, Dunn, WANZW, P.0. Box
10383, Knoxville, TN 37819
Great Lakes Division

LEONARD M. NATHANSON, WBRC, 20833 Southfield
Ad., Suite 240, Southfield, Mi 48078 (313-569-3191)

Vice Diractor: George 5. Wilson, Ill, W4QY!
1849 Gritfith Ave., Owensboaro, KY 42301
Hudson Divislon

STAN ZAK, K258J0, 13 .Jennifer La., Port Chester,
NY 10573 (914-939-6681)

Vice Director: Linda 8. Ferdinand, N2YL, Sunset Trail,
Clinton Corners, NY 12514 (914-266-5306)
Midwaest Division

PALL GRAUER,” WOFIFl Hox 180, Wilson, KS
67490 (913-658-21

Vice Director: t’.-lah'a Richard Dyas, W@JCP
2933 Dudiey St., Lincoln, NE 68505 (402-476-2438)
New England Divislon

JOHN C. SULLIVAN, W1HHR, Whllnev fd.,
Columbla, CT 06237 (202-228.9

Vice Director: Rlchard P, Beahe KTPAD
& Tracy Circle, Billerica, MA 01521
Northwestern Division

MARY E. LEWIS, WTL{EP, 10352 Sandpnlnt Way,
N.E., Seattle, WA 58125 (206.523.9117)

Vice Director: Mal C. Ellls, K7TAQZ, S. 4302
Altamont, Spokane, WA 58203 (509-448-0595)
Pacilic Division

WILLIAM J, STEVENS,* WEZM, 2074 Foxworthy Ave.,
5an Jose, OA 95124 (403-371-3819)

Vice Director: Jettle B. Hill, WBRFF,
22410 Janice Ave., Cupertlno CA 95014 (408-255-8714)
Roancks Division

GAY E. MILIUS, 4B, W4UG,
1418 Rutland Or., Virginiz Beach, VA 23454
(804-481-8095)

Vice Director; John C. Kanode, NAM

HFD 1, Box 73-A, Boyce, VA 22620 {703-837 1340}
Rocky Mountain Division

LYS J. CAREY, KCPGL(.'I 13495 Wes)t Center Dr.,

Lakewood, CO 8022
Vice Dirsctor: Marshall Quiat AGY L%;;;]Mnrket St.,

Suite 200, Denver, CO 80202 (303-
Southaastern Division

FRANK M. BUTLER JR., W4RH,
‘323 Eltiott Hd)A 8.E,, Fort Walton Beach, Fl. 32548

Vice Dirgstor: Mrs, Evelyn Gauzens, WAWYR,
2780 N.W. ard 5t., Miami, FL 33125 [306-642-4139}
Southwestsrn Divislon

JAY A, HOLLADAY,* WEEJJ, 5128 Jassen Dr.,
L.a Cenade, CA 91011 {213 . 790- 1725

Vice Diractor: Peler F. Matthews, WB6EUIA, 34
£. Walker Ave., San Padro, CA 8073t (213-547-5816)
Wast GuH Division

ARAYMOND B, WANGLER, W5EDZ, 842 Beryl Dr.,

San Antonlo, TX 78213 (512-733-8832 home,
512-684-5111 business)

Vice Director: Thomas W, Comstock, NETC

1700 Bominlk, College Station, TX 77840 {713693-1181)

*Exacutive Gommittee Member

Sacﬂon Communications Managers of the ARRL

?um lnwvited: The ARRL Board of Diractors {see list at leit) desermmes the policies of ARRL. The 18
divisions ot the League ara further arranged Into 73 administrative “sections,” each headed by an elacted
Section Communications Manager. Your SCM welcomes reports ot club and individual activity. ARRL Fiald
Qrganization appointments are availabla covering & wide ranga of amateur radio operatin é Interests,

Whatsver your Hcense class, your SCM hes an appointment available. Chack with your &

M (below) for

further Information, Section boundarles are defined in the booklet Cperating &an Amateur Aadio Statlon, tree

to membars,

Capadian Division
Alberta

British Columbia
Manltoba
Maritime-Nfid
QOntario

Luabec
Saskatchewar

Atlantic Division
Dalaware

Eastern Pennsylvanie
Maryland-D.C.
Southern New Jersey
Western New Yark
Western Pennsyivania

Central Division
Minols

Indiana
Wisconsin

Dakota Division
Minnesota
Narth Dekots
South Dakota

Dalta Division
Arkansas
Louisiana
Mississipp/
Tennessee

Great Lakes Divislon
Kentucky

Michigan

Ohln

Hudson Divislon
Eustern New York
N.Y.C. & Long island
Northern New Jersey

Midwest Division
fowa

Kansas

Missouri
Neabraska

Now England Division
Connecticut

Enstern Massachusetts
Maine

New Hampshire

Rhode island

Vermont

Wastern Massachusetts

Northwestemn Divislon
Alaska

idaho

Montana

Qregon

Washington

Paclfic Divislon
East Bay

Nevada

Pacitle
Sscramento Vellay
San Francisco

San Joaquin Velley
Santa Clarz Valley

Roanoke Division
North Carolina
South Caroling
Virginia

Waest Virginia

Rocky Mountain Divisfon
Colorado

Naw Mexico

Litah

Wyoming

Southeastemn Division
Alabama

Georgla

Morthern Florlda
Sauthern Florida
West Indigs

Southwastern Division
Arizona

Los Angeles

OranB

San Diego

Sants Barbare

West Guit Division
Narthern Texas
Oktehame
Southern Texas

E. Boy Ellis, VESXC. P. Q. Box 2, RR 1, Fort Saskatchewan T8L 2N7

H. E. Sava.ge VETFE, 4553 West 12th Ave Vancouver V6R 2R4 (604-224-5226)
Patar Guenther, VE4PG Box 178, Morris RUG 1KO {204-748-2218}

Donald R. Welling, VETWF, 36 Sherwood Dr., §t. John, NB E2J 3H6 (506-696-2913)
L. P. Thivierga, VE3GT, 34 Bruce St. W, Renfrew K7V 3W1 (613-432.5067)

Haroid Moreau, VEZBF, 80 Principale, St Slman Co., Ba% ot JOH 1Y@ (514.798-21731
W, C. “Bifl* Munday, VESWM, 132 Shannon Ad., Reglna 345 5B (I05-586-4963)

Harold K. Low, WAJWIY, Rte. 6, Box 68, Millsboro 19986 {302.945.2871)

Karl W. Pfal, W3VA, 211 Schuylkill Ave., Tamaqua 18252 (7176681523

Karl R Madruw W3FA, T02 W, Cantral Ave., Davidsonville, MD 21035 (301-261-4008)
Willlam C. Luebkemann, Jr., WB2L.CC, 116 GCountry Farms Hd., Marlton 08053 (609-983-8844)
Wiltlam Thompson, W2MT D 1 Back Hd,, Newark valtey, 13811 07-642-89:40)

Qtto Schuler, KISMB, 3732 Colby St., Pittshurgh 15214 (412231 0)

Larty M. Kaeran, KSORF, 706 East Fremont, Bloomington 81701 {309-629-7389)
Biruce Woodward, WBUMH 8208 Sramshaw Ad,, Indiznapaolis 4 (317-251-5808)
Aoy Padersen, K9FH!, 510 Park Bt., Juneau 53039

Halen Haynes, WBSHOX, 3101 N.W. 18th Ave., Rochester 55301 (507-288-2437)
Lois A, Jorgensen, WAGHWM Box Abercromble 58001 {7¢1-553-8724)
Erwin C. Heimbuck, Jr., ROOTZ, 3312 Parkview, Rapid Glty 87701 (805-348-5433)

Dale E. Temple, WSRXU., 1620 Tarrylown Rd., Little Rock 72207

John J. Meyer, N5JM, 112 Sherwood Forest, ‘New Orleans 79119 (604-482-3493)
Paul C. Kemp, KW&T, 3581 Beaumont D, Bear] 39208 {601.939-7612)

John G. Brown, NO4Q, P. Q. Box 37, Eva 38333 {G01-584-7531)

David L. Vest, KZ4G, 2314 Oak Si., Flatwoods 41139 (608-836:4118)
James R, Sealey WEBEMTD, 14830 Clinton Rd., Springport 45284 (517-569 2411)
Allan L. Saverson, ABBP, 1375 Ethel Ave., Lakewood 44107 (218-521-1565)

Paul S, Vydareny, WB2YUK, 259 N. Washington, North Tarrytown 10531 (314-831.7424)
John H. Smale, K21Z, 315 Kensington Ct., Coplague 11726 (518-226-4835)
Rahert E. Neukomm, KB2WI, 404 O'Brien Ct., Wyckoff 07481 {201-891-3084}

Bob McGatiray, KECY, 3913-29th 5t., Des Moines 50310 {515-279-08481

Rahert M. Sumnmors, KEBXF, 3045 North T2nd, Kansas City 56109 {913-289-1129)
Larry G, Wilson, KORWL. 5415 £, 97th St., Kansas Gity 64137 (816.966-4953)
Shirley M. Rice, KAGBCH, 510 East 18th St., Scotisbiuff £9361 (308-532-4337)

Pater Kemp, KATKD, § Greenwaod Ave,, Bathel 08801 (203.-743-9580)
Richard P. Besbe, K1PAD & Tracy Cir., Billerica 01821 (617-667-560%)
Clevis Q. Laverty, W HWG 17 Fair §t,, Norway 04263 (207-743-2353)
RAabert Mitchaell, W‘ISWX!W1NH Hox 137-A, Ghaster 03036 603-095-3456)
Gordon E, Fox, WWNE 13 York Dr., Coventry 02816 {401-828-6045)
Aobert L. Scott, W1 RNA. 9 Laroe St.. Swanton (4488 (B02-568-4944)
Willlam Hall, W1JP, Prospect Hill Rd., Brimfield 01010 {413-245-7140)

Richare Henry, AL70, P.O. Box 451, Tok 99780 (907-883-5507

Norman E. Espidal! K?RT Rte. 5, Box 5324, Nampa 83651

L. C. "Les” Belyea, N7AlK, P. O. Box 327, Belgrade 9714 (406-308-4253)
Witilam R. Shrader WTQMU 2042 Jasmine Ava., Madford, 97501 {503.773-8624)
Joseph N, Winter, WA?RWK, 818 M. Mullen 5t.. Tacuma 98405 (208-759-9857)

Bob Vallio, WBRGG, 18855 Sheffleld Rd,, Castro Valley, CA 94546 (415-537-5704)

Ralph E. thington Sr., WTSK, P. 0. Box 7750, feno 23510 f?02-3?2 7988)

R. A, “Army” Curtis, AHBP P.O. Box 4271, HIIO,H 967’?05 B5)

Morman A. Wilson, NGJV. Hte. 1, Box 730, Wocdland. GA 95695 {916-656 1485

Robert Qdeil Smlth NABT, 320 Park St-P. D Box 1425, Fort Bragg, GA 958437 (m? 064-4931)
Charles P, McCannell, WEDFD, 1858 W. Mesa Ave., Freano, CA 93711 (209-431-2038)
Jettie B, Hitl, WERFF, 22410 Janice Ave., Cupertino GA 95014 (408-255-8714)

tan C. Black, WD4GNR, Rte. 5, Box 79, Murpra 28906 (T04-837-5684)
James G, Walkar WD4HLZ Ate. 2, Box 432, Marion 29571 {503-423-3645)
Phil Sagrar WB4FDT, 1928 Sﬂmiay [ Fails Church 22043 {703-734-2987)
Karl 8. Thompson, KBKT 5303 Pionesr Dr., Charlasion 25312 (304-776-4352)

Lawrance £, Steimel, WPACD, 1750 Roslyn St,, Denver 50220

Joe Knight, W5PDY, 10408 Snow Heights Blvd N.E., Albuguerque 87112

Leanard M. Norman, WTPBY. 933 South Cedar Knolts, Cadar Gity 84720 (801-588-9859)
Rlchard G. Wunder, WATWFC, Box 2807, Cheyenne 83001 {307 6347385}

Hubert H. Wheelar, W4iBL, 2100 Buckingham, Huntsville 35803 (205-8481 91&5&
Eximund J. Kosobucki, K4JNL B525 Parry Ave,, Columbug 31904 {404-322

Billy F. Wtlllams, Jr., N4UF 911 Aio St. Johns Dr Jacksonville 32211 (904-744. 9501)
Woodrow Huddleston, K4SCL, 219 Driftwood Ln., Largo 23540 (913-584-0984)

Julic Nagroni, KP4CV, Georgetown. No. 269, Rlo Piedras. PH 00927 (808-764.8009)

Erich Molzer, N7EH, 3626 E. March PI., Tucson 85713 (802-328-8978)

Stanlay $. Brokl NZYQ 2645 North Marengo Ava, Altadena, GA 91001 {213.798-8827)
Eriad Heyn, WABWZO, 962 Chavenne, Costa Mesa, GA 92626 {714-549-&516)

Arthus R, Smith WﬁlNi 4515 Melisa Way, San Diego, CA 92117 (714-273-1120)
Robert N. Dyruft, WEPOU, 1188 Summit Ad., Santa Barbara, GA 93108 [805 -QB-3073)

Fhil Clements, KSPC, 1313 Applegate Ln., Lawisville TH0ST {214.221.2222)
taonard R, Haliar, WASFSN, RFD 1, 710 South Tenth SY., Kingfisher 73750 (405-375-4411)
Arthur B. Ross, WSKR, 132 Sally Ln., Brownsville 78521 (512 1-4458)



THE AMERICAN
RADIO RELAY
LEAGUE, INC.

The amencan Aadio Retay League, Inc,, 1s 4 nancom-
mergial association of radic amateurs, bended for the
promotion of interest in Arnateur Radio communica-
tion and experimentation, for the relaying of massages
by radio, tor the advancernent of the radio art and ot
the public welfare, for the representation of the radio
amateur In legislative matters, and for the
maintenance of fraternalism and a high standard of
capduct.

It 1s an ingorporated association without capital
siock, chartered under the faws of Connecticut. Its
affairs are governed by a Board of Directars, elected
evary two years by the general membership. The of-
ticers are ¢lected or appointed by the Directors. The
l.eague is noncommersial and no one commetcially
engaged in the manufacture, sale or rental of radic
apparatus is eligible to membership on its board.

"Of, by and for the amateur,” it numbers within its
tanks the vast majority of active amateurs in the na-
tlon and has a proud history of achievement as the
standard-bearer In amateur affairs.

Inguiries regarding membersip are sohicited, A
biona fide interest in Amateur Radio is the only essen-
tial gualification; ownership of a transmitting station
and knowledge ot the code are not prerequisite,
althcugh tull voting membership is granted only to
licansed amateurs,

All general cotrespandence should be addrassed to
ihe administrative headquarters at Newingion,
Connecticut 067111,

Past Presidents

H. P. MAXIM, W1AW, 1914-1936

E ¢ WOODRUFF, WACMP, 1936-1940

G. W, BAILEY, W2KH, 1940-1952

G, L DOSLAND, WRTSN, 1952-1982

H, HOQVER, Jr., W62H, 1962-1968

8 W DENNISTON, wabx, 1966.1972

H. J. DANNALS, W2TUK/W2HD, 1972-1982

Officers

President: VICTOR €. CLARK,* WAKFC,

12927 Popes Head Rd., Clitton, VA 22024
(703-631-1360%

First Vice President: CARL L. SMITH, = WPBW.,
1070 Locust St., Denvar, GO BO220 {303:384.3036)
Vice Prasidents

LAARY E. PRICE. W4RA_ P.O. Box 2067, Georgia
Sauthern Station. Statesboro, GA 30458
GARFIELD A ANDERSON, K@GA, 5820 Chowen Ave.
Minneapalis, MN 55410 {§12-922-1180}
international Affeirs Vice President

RICHARD L. BALDWIN, W1RLL Star Rte., 44,
Heath Rd.. Waldobora, ME 04572 (207-529-5781)
Secretary: DAVID SUMNER,* K1ZT

Treasurer: JAMES £, McGOBB JA., KTLLU
Hanarary Vice Presidants

. COMPTON, WOBLIC: W, GROVES, WSNW;

H. DENNISTON, WODX: R. BEST, WRQKF,

A. CHAPMAN, W1QV; 4. 8. GMELIN, WRZRJ;

J. L. McCARGAR, WEEY: J. R GRIGGS, WEKW

Staff

General Manager

Navid Sumner,* K1ZZ

Senior Staff Assistant; E. Laird Sampbell, WICUT
Vl-t,'?ﬁ!élggion Aras Coordingtor: Perty F. Williams,

Advertising Department: Lee Aunck, W1SE, Manager;
Sandy Gerli, ACTY. Assistant Manager

Cirewlation Department: John Nelson, WIGNG,
Cirgulation Manager; Marion E. Bayrer, Deputy
Circulation Manager

Club and Iraiping Department: Btephen C. Place,
WBI1EYI, Manager

Cammunications Department; John F. Lindhoim,
W1XX, Manager. Robert J. Halprin, K'iXA, Deputy
Manager

Membership Services Department: Harold Steinman,
KTFHN, Manager; W. Dale Glift, WA3NLQ, Deputy
Manager

Production/Editorial Department; Laird Campbell,
W1ICUT, Manager. Joel Kleinman, N1BKE.

Assistant Manager

Technical Department: Doug DeMaw, W1F8, Manager;
Gerald L. Hail. K170, Associate Technical Editor;
Egurge Wooedward, W1RN, Senior Assistan Technical
Editor

Technical Consuitant; Gearge Grammer, W1DF
Counsel: Christepher D. Imlay, N3AKD,

1302 18th Straet, N.W., Washington, DG 20036
Canadian Counsel: B Robert Bensen, G.C., VEZVW,
1010 St. Catherine $t. West, Montreal, PQ H3B 3R5

*Exacutive Committee Member

“It Seems

0 US.en

ARRL Opens Channels

with Cable Industry

13

. it is the responsibility of every one
of us to do our part 10 ensure that state-
of-the-art cable systems are maintained in
& tanner that does not give rise to these
kinds of petitions being filed before the
Fce”

These words, penned by Society of
Cable Television Fngineers President
Tom Polis in a recent industry bulletin
editorial, express what many hold to be
the solution to cable television in-
terference (CATVI); state-of-the-art cable
system maintenance. Polis refers to the
League’s petition requesting that CATVY
systems be prohibited from using amateur
frequencies for distribution of their
signals. The problem is particularly
serious in cable channels E and K, which
correspond  to  the amateur 144- and
220-MHz hands, respectively. Filed in
January, the League’s request was as-
signed number RM-4040 by the Commis-
siorn.

The ARKL petition was filed because
harmful interference is being caused to
amateur operation by “‘closed’” wable
piants leaking rf in excess of federal stan-
dards, and because amateurs are being
unfairly accused of causing CATVI when
the fauit lies in the vable systems
themselves. In theory, cable and over-the-
alr systems should be able to coexist side-
by-side; in practice, a cable plant that is
truly “‘closed’’ to outside signals is rare in-
deed. Because amateur stations and cable
systems must coexist along side one
another, the situation is especially acute in
residential areas. When a problem arises,
the operator of the cable system is re-
quired to fix it; lack of responsiveness on
the part of some in the industry forced the
League to seek FCC intervention.

Subsequent to this action, ARRL
representatives were invited to meet with
officials of the National Cable Television
Association to discuss the implications of
the filing. NCTA cmpathized with the
amateurs’ plight and offered assistance,
but requested immediate withdrawal of
the petition. NCTA stated its reluctance
to negotiate with a “*pistol to its head.™
ARRL declined to withdraw its petition,
but an accord was reached. The League
would seek from the Commission an ex-
tension of the comment deadlines to allow
the industry an opportunity *‘to assist the
League to the extent it is able in resolving
individual complaints of cable inter-
ference during the pendency of the cx-
tended comment period.”’

The request was issued, and granted by
the Commission, Thus, the deor opened
to technical cooperation hetween industey
reps and ARRL to explore solutions that
may possibly obviate the present need for
the relief sought in the League’s petition.
The next few months will show whether or
not the problem of CATVI can be con-
tained without further FCC rulemaking.

This action is a step forward., It
transmits a further message to the in-
dustry that the amateur service will not
tolerate CATVI, but that it will cooperate
to assist in dealing with its *‘growing
pains.” And, it is in the best interests of
all concerned to exhaust the available
avenues of recourse to solve the problem
prior to federal regulatory intervention.

The process has begun. Several
weetings have been held among cable
operators, indusity reps and League of-
ficals to thrash out means of ctfecting
salutions at the local fevel. More are
planned. A comprehensive list  of
amateurs in the cable industry will be
compiled to serve in an advisory capacity
to both groups. Communication and
education within the walls of the industry
is critical. Cable operators in the field
must understand and acknowledze the
necessity for “‘tight’ systems,

Cooperation on the part of the amateur
is also an important objective. We hold an
interest in the development and installa-
tion of state-of-the-art cable systems. In
the general case, TV {rom amateur sta-
tions is more severe where TV signal levels
are low. When a high-quality cable plant
is present, the shielding, combined with
greater signal levels at subscriber ter-
minals, should reduce, rather than in-
crease, TVT problems. The potential
benefits are profound to an amateur com-
munity weary of its long-standing RFI
hattle.

Are you having difficulties with an un-
cooperative cable operator? Please let us
know about it. Have you had successful
encounters? We want to know about
these, too. Your comments and ex-
periences will help your ARRL determine
the proper tack as the comment period in
RM-4040 draws to a close (the timetable is
August 1 for comments: August 15 for
replies to comments),

The philosophy expressed in Tom
Polis's words above holds the key to
CATV’s future. It is significant for the
amateur community, too, a5 we anxiously
watch words turn into deeds. -~ Richard
Palm, KICE
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League LIheS...

Another important siep toward RFPT susceptibility standards for receive-only devices! The Tale-
communications Subcommitiee of the U.3. House of Representatives on May & adopted an amend-
ment proposed by Represeniative Al Swift of Washington State to include radio freguency inter-
ierence provisions in the Amateur Radio legislation, H.R. 5008. Legislation containing similar
provisions was approved without disseni by ithe Senate earlier, aa 5. 929. The House bill now
will be considered by the House Committee on Energy and Commerce., ARRL members in districts
served by Commiitee members should communicate their views on retention of the RFI provi-
sions of H.R. 5008 to their representatives as soon as possible. ARRL regards retention of the
RFI provisions as an important step in the continuing battle against RF interierence and sup-
ports the bill as adepted by ithe subcommittee. Committee members are: Representatives Din-
gell {MI), Scheuer (NY), Ottinger (NY), Waxman (CA), Wirth (CO), Sharp (IN}, Florio (NJ),
Moffett (CT), Santini {NV), Markev (MA), Luken {OH), Walgren (PA), CGore (TN), Mikulski
(MD}J, Motfl (OH), Gramm (TX), Swift (WA), Lezland (TX), Collins {IL}, Synar (OK), Tauzin
{LA), Wyden (OR), Hall {TX), Brovhill (NC), Brown (CH), Collins {TX}, Lent (NY), Madigan
{IL), Moorhead (CA), Rinaldo (NJ), Marks (PA), Corcoran (IL), Lee (NY}, Dannemeyer (CA),
Whittaker {K8), Tauke (IA), Ritter (PA), Rogers (KY), Benedict (WV), Coats (IN), Shelby (AL), and
Bliley (VA}. Once the bill is passed by the full House, ihere will likely be a conference com-
mittee session to iron outi the remaining differences batween H,R. 5008 and the Senate bill to
amend the Communications Act, 5. 929, If H.R. 5008 iz still stalied when vou read this, addi-
tional contacts by ARRL members with representatives will be necessary. WIAW will report
further developments.

Radio amateurs have been given more tlme to discuss proposals for wider phone bands and
possibie changes in operating privileges corresponding to license class. The FOC has extended
the deadline for comments in Docket 82-83 to August 16. Replieg to comments will be due
September 16. The Notice of Proposed Rulemaking (NPRM) in ihe docket would expand the
(20-meter) phone band to Lthe segment 14.150-14.350 MHz, There is also i Notice of Inqguiry
(NOI) in Docket 82-83 asking the amateur community for its views on expanding other phone
bands and perhaps altering the incentives to upgrade. ARRIL members are urged to read the
text of Docket 82-83 and the editorial in the May issue of (ST and then to convey thelr views
to the ARRL Flans and Programs Committee and their ARRIL division director,

The FCC has extended the Novice examination return time from 30 days to b0 days, effective
May 6, 1982. A volunieer examiner now has b0 days in which io administer the written part
of the Novice exam and return it to the PCC.

New television public-service annocuncements about Amateur Radio! ARRL has available for
disiribution a new public-service announcement starring Pernell Roberts and Gregery Harrison
of the show Trapper John, M.D. This 30-second color optical sound spot is available from
League Hqg. to anyone who is able to place it with a TV station.

Help Wanted! The ARRL Hg. Membership Services Department is looking for a person to fill
the position of Mempbership Services Assistant. [f vou have a basic knowledge of FCC reqgula-
tfions and nontechnical facets of Amateur Radio, have a General class or higher license, have
excellent oral and writien communications skills, and want to work at ARRIL Hg., contact Hal
Hteinman, KIFHEN, Manager of the Membership Services Department.

A bill to amend NTS 2A: 127-4, permitiing radio amateurs in New Jersey to install receivers
capable of receiving police and fire frequencies in thelr vehicles without having to obtain a
permit from the local chief of police, has been reintroduced into the state legislature. The
bill, 5-1135, has been assigned to the Transpertation and Communications Committee of the

status of $-1135.

ARRL Hqg. has received an unconfirmed report that effective at 1430.UTC on April 29, 1982,
Amateur Radio operation has been suspended in Argéentina., This action is apparently a re-
sult of the escalating hostilities between that country and the United Kingdom.

New packet repeater on the air! The Radio Amateur Telecommunications Society of northern
New Jersey iz operating a packetl repeater on 146.535 MHz (single frequency). Software and
"emotional" support available for those wishing to get involved. 8.A.5.Z. to J. Guordon
Beatiie, Jr., WB2CAM, 45 Union Ave., Little Falls, NJ 07424,




The W8JK

Antenna: Recap

and Update

The famous and effective
“8JK”” DX antenna remains a
favorite with many amateurs.
For those who haven't tried it,
here’s the design rundown.

By John Kraus,* W8JK

Less than 100 years ago, in 188§,
Heinrich Hertz built the first radio
transmitter and receiver. His transmitting
antenna was a half-wavelength dipole and
his receiving antenna a one-turn loop.
Orperating at § meters, he was able to
demonstrate radio transmission over a
distance of a few paces.

Hertz's experiments remained a labora-
tory curiosity until Guglielme Marconi
repeated and extended them. He added
tuning, large antenna and ground systems
and, at longer wavelengths, was able to
communicate across the Atlantic in 1901,
He alse demonstrated radio communica-
tion with ships. Prior to radio, or
“wireless’’ as it was then called, complete
isolation enshrouded a ship at sea.
Disaster could strike without anyone on
the shore or aboard nearby ships being
aware that anything had happened.
Marconi changed all that.

Commercial radio focused on wave-
lengths of 1000s of meters, especially for
long-distance communication, Following
World War L, with continuous-wave tube
transmitters replacing *“‘King Spark,”
amateurs pioneered in demonstrating that
wavelengths of less than 100 meters were
useful for long distances. At these shorter
wavelengths, dipoles could be convenient-
ty arrayed to produce directional anten-

*The Ohlo State University Radio Observatory,
1854 Home Rd., Delaware, OH 43015

dJohn Kraus with the first rotary W8JK antenna in August 1937. The
barely visible harizontal wires spanning 80 feet are supported by a
gondola-ike structure of bambao.

nas. A simple directional antenna then
consisted of a half-wavelength dipole,
with a similar dipole placed parallel to and
one-quarter wavelength from it as a reflec-
tor. One-quarter wavelength spacing was
regarded appropriate until George H.
Brown of RCA showed in his classic
January 1937 paper in the Proceedings of
the Institute of Radio Engineers that
smaller spacings might be better. The key
to Brown’s discovery was that instead of
considering antenna current to be cons-
tant, he calculated the antenna gain for a
constant power ingut,

When Brown’s paper appeared I was in-
trigued with some of the possibilities it
suggested and, in spite of freezing
temperatures, lost no time in designing
and erecting the first W8JK beam antenna
with two parallel dipoles driven in op-
posite phase and separated by the un-
precedentedly small spacing of one-eighth
wavelength. [t was the first practical,
popular antenna to use such closely
spaced elements.

As 1 relate in my book, Big Ear, | was
¢lated to find that the antenna provided
the gain Brown had predicted
mathematically. I wrote a series of articles
on the antenna for RADIO, starting in the
March 1937 issue and, subsequently, ar-
ticles for QST, Short-Wave World, the
Proceedings of the IRE, and a section for
my book, Antennas (McGraw-Hill, 1950).
Then, in July 1970, I published another

article on the antenna in QST.

Now, in this article, I wish to introduce
some new thoughts, while describing in
some detail a rotary beam (W8JK) of the
simplest, most versatile type. Some of its
characteristics are that:

1) it can operate at any wavelength over
a continuous frequency range of more
than 3 to 1,

2} It needs no traps or loading coils in
the antenna,

3) No antenna dimensions are ¢ritical,
since the antenna and feed system is
resonated,

4) It can be operated horizontally or
vertically to obtain optimum elevation
angle of radiation (or reception),

5) It is ideal for finding open round-the-
world communication paths,

6) It has theoretically zero radiation off
the ends of the elements and perpen-
dicular to the plane of the elements,

7) It can be fed with low-loss, inexpen-
sive twin-line,

8) It is compact, a 6-band (20, 17, 15,
12, 10 and &-meter) design being only
7.3 m' long.

The Basic Arrangement

In simplest terms, the W8JK consists of
two parallel linear conductors or elements
with equal oppositely phased currents, as

‘Notes appear on page 14.
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Fig. 1 = Basic W8JK antenna, The conductors
carry equal out-of-phase currents.
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Fig. 2 -- Center-fed WBJK antenna. Two-wira

feed line connects at FF,

suggested in Fig. 1. The clements mmay be
center fed or end fed. The center-fed ar-
rangement is shown in Fig, 2. Typically,
the spacing (8) is about one-gighth
wavelength on the lowest frequency used.
The length (L) can range from less than
one half wavelength to more than three
half wavelengths.

If L. is somewhat less than one-half
wavelength for the 20-meter band, the
same antenna can be used also on 6 meters
and on all wavelengths in between, in-
¢luding the amateur 17, 15, 12 and
10-meter bands. The center cross-over gap
(G) can be any convenient value, such as
250 mm.

Feeding and Matching

‘The antenna elements can be fed with a
resonant twin-line connected to points FF,
with tuning done at the station cnd
by means of a balance-to-unbalance,
inductor-capacitor tuner. This has the
disadvantage that high-voltage points on
the twin-line are brought into the station.

An alternative is to short the twin-line
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Fig. 3 — Balance-to-unbalance matching unit.
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at a current maximum and couple a coax-
jal line at that point. To do this, I have
used a section of open twin-line made of
aluminum tubing, with a sliding section,
or ““trombone,” as illustrated in Fig. 3.
For a given tap distance (T), the trombone
is moved up or down to resonate the
antenna transmission-line combination
and to give a minimum VSWR vn the
coaxial line to the transmitter. The tap
distance can then be adjusted to reduce
the VSWR further if necessary. Since the
twin-lines above the shorting strap con-
stitute a resonant system with the anten-
na, it is not necessary that all iwin-line sec-
tions be of the same impedance. Thus, [
have used an aluminum-tubing section
with about 300 ohms impedance, while
the flexible twin-line between it and the
antenna was anywhere between 200 and
400 ohms impedance.

The distance (D) from the antenna feed
poinis (FF) to the shorting strap on the
trombone will vary, depending on the fre-
quency band being used. As an example,
for operation on 20 and 6 meters and all
bands in between, the overall element
iength (L), including the center gap (G),
can be 7.3 m, with the spacing 8 equal to
2.6 m, as shown in Fig. 4. For these
dimensions, the distance (D) to the
shorting strap on the trombone unit will
be approximately as indicated in Table 1.2
Note that, in addition to the closest short
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Fig. 4 — Feed-ling arrangement tor W8JK
antenna.




position indicated in the second column,
the short can also be a half wavelength
farther, as indicated in the third column.
In fact, the short can be at any multiple of
one-half wavelength,

The distances in Table [ assume all
open conductor twin-line between the
antenna and the short, with wave velocity
equal to or nearly that in free space. Since
the velocity on flexible twin-line is less
than this (typically 80%), D will be less by
an amount depending on the length of
flexible twin-line. For example, at this
velocity value (80%), a 4-m section of
flexible twin-line will be equivalent to a
5-m length of open line.

Gain and Beamwidths

The gain in dBi of the antenna over an
isotropic radiator, and the half-power
beamwidths, are given in Table 1.
Although the antenna could be operated
at wavelengths longer than 20 meters, the
gain tends to decrease and the matching
adjustments tend to become more critical.
At wavelengths shorter than 6 meters, the
gain drops sharply and the side-lobes
become larger.

The Antenna Environment

Any antenna performance is highly
dependent on its environment; that is, its
siting and surroundings. What 1 wish to
say in this section about environment ap-
plies to all antennas, including the W8JK,

There are two extreme cases. One is
with the antenna all alone in free space, a
never-realized ideal, even on a satellite.
The other is with the antenna situated
above a flat, perfectly conducting ground,
The latter case is of particular interest
because it permits a ground reflection,
which at best can double the field
strength, giving the equivalent of a four-
fold increase in power (6dB gain). At the
worst, it can result in a complete cancella-
tion of the signal. Qrdinarily, the ground
is not flat or perfectly conducting, and
there may be trees and buildings, which
absorb or scatter the radiation. Never-
theless, let us consider some of the im-
plications of the ideal ground reflection
case.

Vertical Angle Control

Consider an antenna at a height (H)
above a perfectly conducting flat ground,
as in Fig. 5. If the distance (R-D} is an odd
number of half wavelengths (1, 3, 5. . .},
then the direct and reflected waves will
reinforce for a horizontally polarized
antenna, but will cancel for a vertically
polarized antenna. However, if (R-D} is
an even number of half wavelengths (0, 2,
4 .. .), the reverse is true,

Although such an ideal situation is rare-
ly realized in practice, it is noteworthy
that a transmitted (or received) signal
might be quadrupled in power, or reduced
to zero, depending on the height (H) of
the antenna, the wavelength and the ver-

Tahle 1
Characteristics for W8JK Antenna

Distance D (approx.)

Band 1st short 2nd short
20m 10.8m 21.2m
15 550 12.6
10 28 8.1
6 .0 12.0

L=73dmand S = 26m, as in Fig. 4

Gain Half-power beamwidth
dBi Horiz, Vert,
57 62* ane
6.7 50 43
7.7 [£13] 96
8.2 30 105

Values tor the aew 12- and 17-meter bands can be interpolated.
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Fig. 5 — Effect of ground reflection.

tical or elevation angle (8). If there is im-
perfect ground reflection, there will be
only partial reinforcement and cancella-
tion, resulting in less than a 6-dB reflec-
tion gain and significant radiation at the
zero radiation angles of the ideal case.

The ideal situation is shown graphically
in Fig. 6. With the antenna one
wavelength above ground, there is a maxi-
muin signal at an elevation angle of 15° if
the antenna is horizontally polarized
(point P), but zero signal if it is vertically
polarized. At this same height, a vertically
polarized antenna will have maximum
radiation at a 30° elevation angle, while a
horizontally polarized antenna has zero
radiation at this angle (point Q). To pro-
duce maximum radiation at 30°, the
horizontally polarized antenna can be
lowered in height to one-half wavelength,
or the antenna could be flipped to vertical
polarization.

Owing to Faraday rotation of the
polarization, a horizontally polarized
wave transmitted via the ionosphers may
arrive at any polarization, and the
polarization may fluctuate continuously,
Thus, if {5° is the optimum elevation
angle for the transmission path in use, it
does not mean that a horizontally polar-
ized antenna one wavelength abave
ground will be effective at all times. But
the polarization and height are at feast
necessary conditions, because a vertically
polarized antenna at that height will have
a null at 15°,

-“3 A
zk HORIZ. POLAR. MAX.
Z 1 OR VERT. POLAR, MIN,
§ ]
:
E e
.
T
2 9
-
- POLARIZATION S
g FLIP CHANGE
F iN HEIGHT
E o TR N i I
g o w1 20" %0° a0*
LLEVATION ANGLE

Fig. 8 — Elevation angles of maximum and
minimum radiation from harizontally and ver-
tically polarized antennas over a perfectly con-
ducting flat gound.

The curves of Fig. 6 were calculated for
an isotropic radiator, so they do not cor-
respond exactly to those for directional
antennas. But at the jower elevation
angles shown, the differences are small.

To flip a WBJK antenna between
horizontal and vertical polarization, the
central boom can be constructed as sug-
gested in Fig. 7. The W8JK antenna is
small and light enough to make this
polarization change practical. Alternative-
ly, a vertical W8JIK antenna, identical to
the horizontal one, could be mounted on
the same boom and a relay used to switch
either antenna to the twin-line. Vertical-
angle control can be just as important as
the horizontal-angle control afforded by
an antenna rotator,

Round-the-World Paths

A bi-directional antenna, such as the
WBIK, is ideal for finding open round-
the-world communication paths. A simple
technigue [ have used is to tap out an oc-
casional dot while slowly rotating the
antenna. When 1 hear an echo, it means
that my signal has found an open path
around the world, The time delay is about
one-seventh of a second, and most
receivers recover from a transmitted signal
in less time than this. In my experience, 15
meters was the most productive of open
round-the-world paths. Once 1 found one,
I listened for a while or sent a *CQ,’” and
was frequently rewarded by DX contacts
all alope the path. The question of long
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path versus short path does not arise.

Summary

The characteristics of WRIK antennas
are reviewed, and a simple 6-band (20, 17,
15, 12, 10, 6-meter) version is described in

some detail. Feeding, siting, polarization
and vertical-angle control are discussed. I
hope the information will make the ad-
vantages of the W8IK better understood,
and may even encourage some enterpris-
ing amateurs to build one. &S

Johkn Kraus, WBJIK, is McDougal Professor
Emeritus  of FElecirical Engineering and
Astronomy at the Qhio State University, where
he has been on the faculty since 1946, He is also
Director of the Qhlo State-Ohio Wesleyan
Radio Observatory and is visiting Stocker
Chair Professor at Qhio University, He re-
ceived his PhD degree in physics from the
University of Michigan in 1933. He is author of
hundreds of technical articles and of the books
Antennas (McGraw-Fill, 1950), Electto-
magnetics {McGraw-Hifl, 1953}, Radio Astron-
omy (McGraw-Hill, 1966), Electromagnctics
2nd edition with K, R. Carver (1973), Big Ear
{Cygnus-Quasar, 1976), and Owr Cosmic
Universe (Cygnus-Quasar, 1980}, Dr. Kraus is
the inventor of the helical beam antenna, the
corner reflector antenna, the backward-angie-
fire grid antenna, the W8JK and other close-
spaced arrays, multi-wire doublets and addi-
tional antenna types. Dr. Kraus is a Fellow of
the [EEE und o Member af the National
Academy of Engineering. He has been a
licensed amateur since 1926,

MNotes

inches = mm x 0.03937; feet = meters x 3281,

"When properly adjusted, a given T and D usually pro-
vides less than a 2;1 VSWR over all or most of any
angmteur band. The tap distance ¢T) is typically
0.5 m,

New Books

[[1 Interference Handbook by W. R.
Nelson, WABFQG. Published by Radio
Publications, Inc., Box 149, Wilton, CT
06897, Soft caver, 3-3/8 » 8-1/8 inches,
241 pages plus index, $8.95.

William Nelson worked 33 vears for the
Southern California Fdison Company.
He spent two. years as a groundsman and
then moved up to lineman. After five
years as a lineman he was promoted to
estimator, His work included distribution
design, power facilities and load manage-
ment. In 1964 he was appointed Amateur
Radio Representative and RFI Investiga-
tor for the company. He held that position
until his retirement in [980. As an investi-
gator, Nelson was both RFT sleuth and
speaker at club meetings and conventions.
He helped change construction practices
in the electrical utilities. These changes
have reduced the potential for RFI.

Nelson is past chairman of the Los
Angeles Council of Radio Clubs TVI
Committee, Today he is a consultant to
power utilities on RFI problems, including
investigation and training.

RFI is a growing problem, the kind of
problem that finds the Amateur Radio
operator the victim more often than the
culprit, Most of us need help in de-
veloping the art and understanding the
science of RFI identification and elimina-
tion. This book should help you toward
that end.

14 05T

Interference Handbook contains 3
chapters and 173 illustrations. Chapter |
¢onsists of introductory material. In
Chapter 2, spark discharge interference
and noise suppression are discussed.
Other items covered in this interesting and
useful chapter include: the means by
which RFI can be transmitted, and some
helpful hints on tracking down in-
terference. Did vou know that RFI carries
farther on lower frequencies? By listening
to the highest frequency that the in-
terference can be heard on and moving
higher as you *‘zero” in on it, an RFI
source can be tracked down. Nelson
describes how to use vour car radio, hf
mobile rig and a vhf receiver to track
down troublesome RFT sources.

Electrostatic discharge is the subject of
Chapter 3. This is a potential trouble-
maker that most of us don’t think about
very often. When you get through reading
this one you’ll want to go out and check
your station grounding, or, perhaps, in-
stall a better ground system,

Chapters 4 through 6 cover the RFI in-
vestigator and power company practices,
We may not be able to ¢limb the power
pole to correct a fault, but most of us will
find power line construction and how it
can generate RFI fascinating. Every
power utility ¢mployee in the country
should be required to read Chapters §
and 6.

Noise-reducing  bridges for your
receiver is the subject of Chapter 7.
Chapters 8 through 10 cover nonlinear
devices, transmitters, TV sets and audio
equipment. Chapter 11 is on grounds and
grounding; it concludes: ““A combination
of multiple ground rods and bypass plugs
will be a great help in difficult cases of
RFI when transmitter and receiver are
located in the same building.”

Vehicle noise suppression is the topic of
Chapter 12. Mobile Amateur Radio
operators, and even more so, RFI in-
vestigators, dislike those annoving noises
that are sometimes generated by vehicular
electric systems. Nelson gives some good
pointers on locating and reducing noise
sources in your car, truck or boat.

The book concludes with an RFI
roundup, This includes a wvariety of
miscellaneous items that did not fit handi-
ly into any of the earlier chapters. The
final item is the Consumer Producis RET
Assistance  List compiled by Harold
Richman, W4CIZ, of the ARRL RFI
Task Group.

The easy-to-read siyle and the many
anecdotes found throughout make this
book fun to read and easy to undersiand.
The perspective and insights into power
utility practices are of interest to any
bam who has had a noise or power-

line interference problem. — Chuck
Hutchinson, K§CH L33



A Compatible Slow-Scan
Color-Television System

New techniques, plus SSTV technology, equals color pictures

for the radio amateur,

By Don C. Miller,* WONTP

The SSTV system described here will
permit the transmission of color images in
the same bandwidth and transmission
time as that being currently used for
sending black-and-white images. It is pat-
terned after U.S. and Canadian color
television (NTSC) standards.

To understand the system, let us con-
sider the image storage and transmission
method that is used, A digital memory,
limited in resolution by 128 x 128 x 4
MOS memory elements, is utilized. There
are 128 pixels in each horizontal line (a
pixel is a sampling point) and 128 lines in
each field. The gray-scale (luminance)
resolution is 4 binary bits and, therefore,
is capable of representing 16 shades of
gray.

The required bandwidth for this video
system can be  determined easily hy
calculating the amount of data that is
necessary to be transmitted in a given
period of time. Eq. 1 is used universally to
give an estimate of required bandwidth.
(Since the image will be sent using
Amateur Radio equipment, the maximum
bandwidth that may be used is less than 3
kHz.)

Bandwidth (Hz) =
X lines/field x fields/sec

{pixels/line =+ 2)
{Eq. 1)

By entering the resolution data for our
system into Eq. I, we find that the band-
width and field rate are related by:

Bandwidth (Hz) = 8192 x fields/sec
(Eq. 2)

Most Amateur Radio transmitters can-
not handle subaudible frequencies. This
means that if low-frequency field rates are
to be employed, it will be necessary to

*Box 95, RR 1, Waldron, IN 46182

place the video information on a sub-
carrier so that it will pass through the
transmitter as medium-frequency audio
signals. Many vears ago, it was agreed
that the SSTV system should operate as an
fm system. (The noise immunity proper-
ties of fm made it preferable to a-m.)
Standards for the fm system are shown in
Table 1.

Base video bandwidth chosen is 960 Hz.
Entering this value into Eq. 2 to determine
the time required to transmit a single
picture, we get:

960 Hz = 8192 x fields/sec
fields/sec = 960 + §192 = 0.1172
sec/field = 8.53

The frequency spectrum of a typical
SSTV signal is shown in Fig. 1. Most of
the signal is above 1200 Hz. Spectrum
analysis and observation prove that there
is little energy in the low end of the audio
range.

Compatible color television is possible,
in part, because less resolution is required
by the ¢ye for color pictures than for
black and white. The NTSC and other
color TV systems utilize overlapping fre-
quency spectrums, The same techniques
may be used to modify the standards of
slow-scan television to permit the trans-
mission and recording of a color SSTV
image in the same bandwidth and trans-
mission time as required for a black-and-
white image.

Three color signals, Y (luminance),
R - Y (red minus ¥)and B — Y (blue
minus Y) are recovered from a color
camera, TV monitor or a specially built
decoder (see Fig. 2. It will be necessary to
bandwidth-limit all three signals before
they are converted to digital information
and stored in memory. The bandwidth of
the two color-difference signals should be
half that of the luminance signal; i.e., 500

Table 1

S5TV Standards

Syne subcarrier frequency 1200 Hz
Black video frequency 1500 Hz
White video frequency 2300 Hz

Syna putse width 5 ms (horlzontal),
66 ms (vertical)

Line frequency 15 Hz (U.S. standard)

- E :_'smc .
i S\ pem—
BN
IR
I
. Lo o
wWoR - 1500 o
T Y REGUENEY ()

Fig. 1 — Frequency spectrum of a typical
hlack-and-white SSTV signal. Black leve| is
1800 Hz; white is 2300 Hz.

Hz. The three video signals, after band-
width [iltering, are fed to separate analog-
to-digital (A/D} vonverters. The digital
signals are then stored in memory. Since
the color-difference signals are handled as
narrow-bandwidth signals, it is possible to
use much less memory for them than
would otherwise be required.

Once the three signals are placed in
memory, they c¢an be read out
simultancously at the same rate as that
used for normal black-and-white SSTV
pictures. The output of each memory is
fed through a digital-to-analog (D/A)
converter, producing three analog SSTV
signals,

The Y signal is connected to an fm
ascillator, as in the present system, and
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Fig. 3 — Spectrum of a typical color SSTV
signal.

swings the frequency between 1500 and
2300 Hz. The sync signal (1200 Hz) i$ not
produced in the normal way, It is
generated by making it an odd multiple of
one half the 15-Hz horizontal line rate.
Horizontal sync iIs usually derived from
the 60-Hz power line. The sync subcarrier
(1192.5 Hz) is gated by the normal SSTV

6  Osw

sync signal and appears at the output as
hefore.

As in the case of NTSC color TV, the
1192.5-Hz carrier is 90 degree phase-
shifted and. together with the zero-degree
signal, is fed to a pair of balanced
modulators, Each of the two color-
difference signals will also feed the respec-
tive balanced modulators. This produces a
pair of dsb spectrums, centered on the
1200-Hz signal; they occupy approxi-
mately 700 Hz to 1700 Hz. This also pro-
duces a slight overlap with the luminance
spectrum between 1500 Hz and 1700 Hz
(see Fig. 3). It is important that the dsb
spectrums have symmetrical sidebands,
Some sideband filters in Amateur Radio
transceivers may give trouble with low-
frequency roll off. In that case, equaliza-
tion must take place before the three color
signals are detected.

It may not be necessary to make the
syne frequency an odd multiple of one
half the horizontal line frequency. Under
normal operation, it is very prabable that
the overlapping energy will not cause
much picture degradation.

Fig. 4 is a block diagram of the re-
ceiving system, It functions in much the
same manner as the transmitting system,
only in reverse. Of course, further
refinements to the receiving system are
possible, Recently developed comb filters
could be used to completely remove the
crosstalk between the luminance and
color-information channels.

This system produces completely com-
patible color-TV signals. It can be used
with the popular multiple-memory, color-
scan converters. Transmission time and
bandwidth is the same as for black-and-
white transmissions.
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Strays -48*

JOHN DIiBLASI, W2FX,
CO-FOUNDER OF QCWA

On January 13, 1982, John DiBlasi,
W2FX, of Great Neck, New York,
became a Silent Key, First licensed way
back in 1912 or 1914, W2FX spent his en-
tire life in electronics, both as a business
and as a hobby. He remained active on the
air until about eight vears ago, when he
was left paralyzed and bedridden by a
stroke.

John was one of the founders of the
Quarter Century Wireless Association in
1947, and was QCWA's first president, a
position he held for 17 years. A member
of ARRL and an avid collector of QST,

W2FX was especially active on 20-meter

ssboin his later vears. He maintained
regular schedules with many hams, in-
ciuding a group in Italy, which he called
the “‘spaghetti net."

W2FX is survived by his wife, Anna,
two sons and a daughter, and numerous
grandchildren. — John Facella, K9FJ/
GSCYM, Bracknell, Berks, England

CALL FOR PAPERS ON YVEHICULAR
TECHNOLOGY

[1 Papers are invited for the 1983 IEEE
International Conference on Vehicular
Technology to be held in Toronto,
Ontario, on May 25-27, 1983. Topics in
vehicular communication include trunk-
ing, cellular systems, ssh and packet
switching. Abstracts of 300 words should
be submitted by September 15, 1982 to N.
1. Haslett, Telecom & Electronics Unit,
Metropolitan Toronto Police, 2050 Jane
St., Weston, ON M9N 2V3, Canada.

ARRL Foundation Prasident Robert York
Ghapman, W1QV (right) presents a Satellite
Booster plaque to ARRL President Vic Clark,
WAKFGC, in recognition of Vie’s outstanding
support of the Foundatfon's Twentieth Anniver-
sary Satellite Fund Drive. The presentation was
made in March at the Board of Directors
meeting at Hartfard, Connecticut. -

June 1982 17



Try the “TJ”

Whether TJ makes you think of Cameroon or Tokyo, Japan, the
“DXpertise” of this antenna could help you snag the rare ones.

By R. R. Schellenbach,* W1JF

City dwellers and small-lot owners fre-
quently complain, **No room for a good
DX antenna.’’ Can you work DX on 160,
80 and 40 meters from that restricted bit
of real estate? The answer is ves. Let me
tell vou about a compact antenna that is
useful for working DX,

The TJ is a five-hand, vertically po-
larized antenna system. In the 160-meter
band the TJ is essentially a
1 /d-wavelength (&) T ({(see Fig. 1). It
becomes a 1/2-4 T on B0 meters and a
3/8-A T on 40 meters. For 20 and 15 the
configuration becomes a 1/2-1 inverted J.
It is from this combination of T and J that
the antenna gets its name.

High performance is realized with the
TJ on B0 throngh 135 meters because the
maximum current point is elevated above
ground. On [60 meters, the performance
approaches that of a full-size, 1/4-4 ver-
tical antenna. The horizontal section of
the TJ does not radiate appreciably. The
current on each side is of equal magnitude

and opposite phase, thus canceling
radiation.
The three lower f[requency bands

employ a combination of top-leading
techniques to physically shorten the
antenna. The end sections act as
capacitance hats on 80 and 160 meters. On
those two bands there is an abmost 2/3 size
reduction in the TJ. Because top loading
is employed, bandwidth is not reduced as
drastically as it would be if other methods
were used. On 160 meters, top loading
means a more desirable current distribu-
tion and a more favorable feed point im-
pedance {30 to 40 Q compared with 8 to 10
@ for a base-loaded wvertical). If the
ground system has a resistance of 5 @, the
TT should be about 85% efficient on 160
meters. A base-loaded vertical would ex-
hibit only half that efficiency. Better ef-
ficlency means more effective radiated
power — exactly what we all want,

Construction Details
The loading coils are wound on 8-inch

*12 Whitehal! La., Beading, MA 01867
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Fig. 1 — The TJ antenna,

lengths of 1-1/2in, PVC tubing.' Use 120
turns of close-wound, no. 14 enam. cop-
per wire. I installed a pair of egg in-
sulators inside each coif for support.

The 40-meter traps employ the same
type of tubing and support scheme. They
were constructed after a QST article by
Johns.* | used RG-59/U coaxial cable and
found resonance at 7.05 MHz, using 1
turns.

The dimensions shown in Fig, 1 were
derived empirically. You can copy the
measurements or modify them for opera-
tion in your favorite parts of the bands. 1
find resonance in my antenna ac 1.815,
1.6, 7.05, 14.1 and 21.1 MHz,

Install the TJ in the clear, as far from
surrounding objects as is possible, High

‘Notes appear on page 19.

quality glass or ceramic insutators should
be used at the antenna ends, Nylon rope
can be used to support the antenna. The
feed point should be no more than 2 feet
above the ground.

A good ground is required for efficient
operation on 160 and 40 meters. My
ground system covers 2 acres and employs
a buried network of over 3000 feet of solid
copper ribbon. You may not want to
duplicate that, but you should install an
cffective ground system. Stanley de-
scribed several possible configurations in
QsT.?

Tuning the TJ

An antenna-matching network is es-
sential to proper operation of the TJ. The
nietwork should be installed at the antenna
feed point, using the shortest leads pos-
sible. Adjustments can be set for the



Table 1
Antenna Feed-Point Impedance
Band impedance {approx.)
160 350

80 >1000 ¢

40 100 @

20 >1000 Q

15 21000 @

favorite band of operation, or you can do
it by remote control.4. 5, &

Feed-point impedances are given in
Table 1. These impedances can be
matched with the three configurations
shown in Fig. 2. The exact values for these
networks should be determined experi-
mentally for each installation. Com-
ponents for the matching networks shouid
be mounted in a weatherproof housing,.

Start with a quarter wavelength of
coaxial cable for the 40-meter matching

stub. To find the length in feet, divide 234

by the frequency in megahertz and multi-
ply by the velocity factor of the cable.
{Velocity factor is 0.66 for polyethelyene
dielectric and approximately 0.80 for
foam.) Short the free end of the stub and
observe the SWR. Now shorten the stub,
short the end and check SWR, Continue
this process until a satisfactory match is
found. The stub can now be rolled into a
coil and the end taped.

One nice feature of stub matching is
bandwidth. As you move away from
resonance, ithe reactance of the antenna
and stub move in opposite directions. The

Last December, four members of the Sam
Houston Amateur Radic Klub went ta jail —
just tor a day — as part of the club’s
Christmas Project on behalf of the inmatas at
the Huntsville (Texas) State Prison. Using sta-
tions operating on 2-meter tm and ssb, the
amateurs braved bone-chilling temperatures to
relay Seasons fgreetings 1o the families of more
than 450 inmates. Seated, I-r, ara NSGDN,
WA4AQG, KASDQP and KASFPV, Two inmates
look on. {phota by Jim Bacon)

40 M
MATCHING STUB

I‘*‘M‘ _"I

-

(a)
80,20,I15M
%_MB‘ L NETWORK
B 7
(B
160 M

MODIFIED L NETWORK

1
HE
Ay

(c}

Fig. 2 — Matching networks for the TJ.
Capacitance and inductance values should be
determined experimenially tor each band.

FIELD DAY SATELLITE
INFORMATION

[ Field Day rules in May QST allow 100
points for a satellite QSO. This year, with
the addition of the Soviet Amateur Radio
satellites, operating activity can be spread
out to make vour operation more en-
joyable, AMSAT-OSCAR 8 will remain
in the mode listed in the operating
schedule (page 93) for June 26 and 27,
UTC. The Soviet RADIO satellites will
operate Mode A, and a QSO with one of
them will count for the 100 points; just list
the QS0 number (for the ROBOT), date
and time. See the schedule for operating
times and frequencies. -~ Bernie
Glassmeyer, WOKDR, OSCAR Program
Manager, ARRL

1 wonld like to get in touch with . .

[C] amateurs who are interested in
volunteering two hours a week to record
textbooks for blind and handicapped
students. Dorothy Dorben, Reading for
the Blind, Inc., 5022 Hollywood Blvd.,
L.os Angeles, CA 90027..

reactances tend to cancel, thus providing
greater bandwidth.

The matching circuit for 80, 20 and 15
meters is a simple L. network. On 160
meters [ employ a modified L. network. [
found that the best match and highest
antenna current was obtained with the tap
a little more than half way toward the
variable capacitor. The TJ covers the en-
tire cw portion of any of the five bands,
with one setting of the antenna-matching
unit.

Performance

Short-skip performance is not as ef-
fective as it is with a low horizontal anten-
na. Lack of high-angle radiation ex-
plains that characteristic. Ground-wave
coverage is very good, thanks to vertical
polarization and a low angle of radiation,
Best of all, that low angle accounts for the
excellent DX results I have obtained while
using the T1J.

I found it satisfying and a lot of fun to
build my own antenna. You would, too.
Why not consiruct your own TJ? Good
luck and good DX! ¥

Notes

'mm = in. X 254, m = ft X 0.3048,

R, H, Johus, *“Coaxial Cable Antenna Traps,” QST
May 1981, p. 15

1. Q. ‘Stan[ey, “Optimum  Ground  Systems  for
Vertical Antennas,” QST, December 1976, p. 13,

‘H. Drake, Jr., “A Remotely Controlled Antenna
Matchmg Network. ST, Janvary 1980, p. 32.

*B. K. Imamura, ‘“A T-Network Semi-Automatic
Antenna Tuner,” Q&T, April 1980, p. 26,

*W. H. Sanford, Jr. 10 ©'A Modest 45- Foot DX Vertical
for 180, 80, 40 and 30 Meters,” QST, September
1981, p. 27.

CERTIFICATE of RECOGNITION

By virtuc of the authorety cested by the L omshtuhion
1 the Gavernor ut the Commompealth of Viegma,
there 75 herefr atticnelly retogmezed
dEAaRNLA O DT YEROH SABTO TLURS
194y
I recognieson of the reanonse of thelr mebery e the

“iush ol the Abr Flarios plone an Jonuory 13, by estad 1shing
w fGAN sl P frleohine Dibk DREWerd the crdsh §lte mi

atlene were cubalats.

3 b ives and attering en
e of Tltiren resmactk ond of the bl TTIeR
A radln cemnlearlons (N an smergens+ Atruntiog. this
seFHTLIEMe of fecodnition 1= Neredy ceg Sl

Clenctte A [30%

In the wake of the crash of an Air Florida
fetliner in Washington, DC, on January 13,
1982, Virginia Governor Charles Robb issued
this proclamation, commending the members
of the Alexandria and Mount Vernon ARCs for
establishing and maintaining a communica-
tions link between the crash site and a local
hospital until rescue operations were
complete.
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Not just Another Decoder

Do you monitor the local

This is a description of NAD, Not just
Another Decoder. [deally suited for fm
operation, NAD provides selective calling
of other NAD-equipped amateurs. NAD
is simple to build, iow cost, and easy to
operate. It is battery powered and features
standby current so low that no on/off
switch is needed. All parts may be pur-
chased at Radio Shack, except the
MMS53200 and the MM74C14 integrated
circuits.

The heart of this circuit is the National
Semiconductor MMS3200, a digital-code
encoder/decoder 1C. The chip was de-
signed as a garage-door-opener device,
but we will use it as 4 pager transceiver.

The 1980 MOS Data Book by National
outlines the MM53200 features. 1t comes
in an 18-pin Jual-in-line package, con-
tains its own oscillator circuit for internal
timing, and has all the necessary circuitry
to generate or decode digital code words.
The MMS53200 has two modes of opera-
tion: The ENCODER mode is used for
generating 12-bit code words and the
DECODER mode is used for detecting 12-bit
code words. In either mode the code word
is selected by setting the Data Select Leads
(DSLs) to either logic one or zero.

Fig. 1 is a representation of the digital
signal that is generated by the encoder.
The MM353200 first sends the synchroniza-
tion signal (12 bit times of logic low),
followed by the code word (12 bit times of
data 1 or (0, depending on the level of the
DSLs). This pattern is repeated as long as

*P.0. Box 205, Holmdel, NJ 07733.0205

20 0O5T=

the chip is in the ENCODER mode.

If this encoder signal is applied to the
input of an MMS53200 in the DECODER
mode, and the clock frequency of the en-
coder and decoder are within a factor of 2
of each other, the output of the decoder
will go low when it detects four repetitions
of the code word, provided both are set to
the same code. If the words don’t match,
the decoder output is inactive.

Extending the MM53200 to Radio

Some form of modulation is needed
since the digital signals generated by the
MM53200 cannot be sent directly over the
radio channel, The encoder amplitude
modulates a 1900-Hz audio pilot tone;
logic 1 turns the tone off, logic 0 turns it
on. The tone is fed into the transmitter
microphone jack for encoder operation;
audio from the earphone jack is coom-
nected to NAD for decoder operation.
This method is simple and easy to imple-
ment. It suffers from poor noise immuni-
ty, but providing better noise immunity
would complicate the circuit,

Circuit Description

A schematic diagram of NAD is given
in Fig. 2. T have defined, for the Data
Select Leads only, that fogic | will be a
connection to ground; logic 0 will be a
floating DSL. This corresponds to the
closing and opening of the switch that
connects each DSL to ground.

ENCODER Mode

In the ENCODER mode, switch 51 is set
to the ENCODE position, causing UZA to

repeater “just in case’
someone might call you?
Would you like a 2-meter
paging system for your club?
NAD will keep your receiver
quiet until there’s a message
for you!

By Paul Newiand,* AD7I

go low and U1 MODE to go high (Ul MODE
is the mode input - high is encode). With
U2A low, both D2 and D3 are con-
ducting; The input to Ul is low and to
UI2B is high, turning Q1 on. Q1 controls
the power down function. In the ENCODER
mode, NAD is always fully powered
because Q1 is always on. R3 and C2 con-
trol the timing parameters for the internal
clock. The code word is placed on the
DSLs by switch §2. While in the ENCODER
mode, the U1 output sends the digital data
pattern that is shown in Fig. [. Q2
amplitude modulates, or on/off keys U3
— a 1900-Hz LM3555 oscillator that is
coupled to the bidirectional audio jack via
C7, R%, and T1. This modulated pilot
tone may be observed by [istening to the
audio cutput of the piezo element,* Y1.

DECODER Mode

In the DECODER mode, 81 i5 set to
DECODE; U2A is high and Q1 is off,
placing NAD in the power-down condi-
tion. (When Q1 is off, there is no ground
connection for U1). In this condition, the
current drain should be less than several
microamperes. You can measure this cur-
rent by inserting a 100-kt resistor in series
with the 9-volt battery, Place a high-
impedance voltmeter across the resistor,
then short out the resistor and voltmeter
for about two seconds. Remove the short
and measure the voltage across the
resistor.  EBvery volt indicates 10
microamperes of current through the
resistor; you should read less than several

‘Notes appear on page 23.
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Fig. 1 — Diagram of the encoder/decoder-data waveform.

hundred millivolts, If your reading is
greater than this, make sure any unused
inputs on U2 are connected to either
ground or +9 volts.

Received audio is applied to T1, which
steps up the audio voltage, biasing UJ2A
on and off in step with the negative audio
peaks. When U2A goes low, both D2 and
D3 conduct. R4 and C3 form a retrig-
gerable, one-shot timer with a time
constant of about one second. The output
of this timer controls Q1 and the power-
down feature, Thus, NAD stays powered
up for about one second following the last
audio signal. When the tones are received,
the longest tone-off period is about 15 ms,
much less than the one-second time.

R2 and C1 form an integrator to
demodulate the original digital data from
the amplitude envelope of the received
audio. This digital data is “*squared-up”*
within U1 by a Schmitt-trigger input. The
desired code word is programmed into Ul
via the DSLs. When the signal from the
radio matches this code word, the U1 out-
put goes low. When this happens, Q2 will
conduct, causing 1J3 to oscillate. The
piezo-electric element, Y1, will emit an
alerting signal that can easily be heard.
Additionally, D4 and D5 will conduct.
U2C, a 25-second, one-shot timer will
energize K1, the speaker-control refay,
allowing the operator to monitor the
channel for 25 seconds following a
decode. D5 conducting causes the flip-
flop formed by U2D and U2E to set with
U2E low. This enables U2F, a low duty
cycle, I-Hz oscillator that flashes D9 until
the reset button is pressed.

Construction Technigues

Simple low-frequency circuits can be
constructed in many ways. Some may find

either pc boards or point-to-point wiring
with perforated board (perf board) most
suitable; I happen to like wire-wrap.
When many circuit changes are likely
(such as during circuit development),
wire-wrap proves to be flexible; changes
are quick and simple to make, The result
is a circuit that is sturdy and reliable, with
no need to transfer the bread-board cir-
cuit to another form. You should use
whatever method is most comfortable for
you.

I vsed wire-wrap IC sockets for the
chips and Vector Td4 pins for the discrete
components. IC sockets were held to the
board with the wires wrapped to their
posts. The shoulders of the T44 pins were
foreed into the board by placing a solder-
ing iron on top of the pin and pushing
downward to melt the plastic perf board,
seating the pins. The discrete components
were then soldered to the T44 pins. All in-
terconnections were made using no. 30
wire-wrap wire (Fig. 3).

Adjustments

Before you can use NAD, the clock cir-
cuit needs to be trimmed to frequency.
Either of two methods can be used: One
requires an ear and a stopwatch; the other
requires a scope or frequency counter.

Ear Method

Temporarily connect a 47-k@3 resistor
for RV3 (the code word setting is not im-
portant), and set NAD to ENCODE. You
should now hear tones coming from the
piezo element. If you listen closely, you
should hear a distinct cadence or rhythm
with about two beats per second (or 20
beats per 10 seconds). The value of RV3
needs to be adjusted to provide 18 to 22
beats per 10 seconds. Standard-value

resistors should provide enough reso-
lution to meet the 18- to 22-beats
requirements.

Scope Method

Connect a scope or frequency counier
to TP1 with a high-impedance probe, and
connect the probe ground clip to a conve-
nient signal ground peint. Set NAD to
ENCODE (the code word is unimportant),
and adjust the value of RV3 (starting with
47-kQ) using standard values to provide a
4600-Hz frequency. Don’t get carried
away with accuracy; standard values
should provide enough reselution to get
the clock to within 10% of 4600 Hz,

Operation

To transmit, set the code-word switches
to the desired values and connect the
audio signal from NAD to a low-
impedance point in the transmitter
microphone circuit, Set the NAD mode
switch to ENCODE then key the transmitter
for several seconds. This will cause any
NAD decoders monitoring the channel to
generate the alerting signal when they hear
the matching code word,

To. receive, set the code-word switches
to provide the desired code word on the
D3Ls. Adjust the audio for a loud but
comfortable listening level. It may take
some experimentation to determine the
proper audio setting for your radio. Con-
nect the speaker audio (the external ear-
phone or external speaker jack is ideal) to
NAD audio input (be sure the radio has a
capacitor in its audio-output circuit). Set
the mode switch to DECCDE (when not
transmitting NAD codes, NAD should
always be in the DECODE mode). Your
NAD will sound its alerting signal
whenever any NAD signal is received
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Fig. 2 — Bchematic diagram of the NAD circuit, All resistors are 1/4-watt, 10% carbon-composition types,

G1 — 3.01-uF Mylar capacitor, 12 V.

G2 — 0.0022.uF Mylar capacitor, 12 V.

C3 — 0.10-uF disc capacitor.

G4 — 4.7-4F elactrolytic or tantalum capacitor,
12 V.

G5 — 0.0047-uF Mylar capacitor, 12 V.

8 — 0.0047-uF disc capacitor.

C7 — 0.047-uF disc capacitor,

Fig. 3 — The simple construction and few
components can be seen in this view of NAD.

22 Ost-

B = 2.2-uF elactrolytic or tantalum capacitor,
12y

08 — 0.2244F disc capacltor.
D1-D7 — 1N4148,

D& — 1N4002.

D81 — General-purpose LED.
K1 — 8-V spst relay {RS275-004).
Q1 — 2N2222 or equiv.

using the code word to which your
decoder is set.

Conclusion

This article describes how to build a
pager transceiver based on the MMS53200
IC. | hope that this information proves
useful for those interested in the conve-
nience that NAD can provide. I will be
glad to answer any questions that readers
may have, but please include an s.a.s.e.

If there is enough interest, 1 will offer a
design of a unit that could be used at a
repeater to convert the BCD (Binary Cod-
ed Decimal) data from a Touch-Tone?
decoder to NAD signals so that only one
NAD encoder would be needed for a
repeater systern. | would like to thank
Philip Thompson, WB2EWB, for his help
in reviewing and correcting  this
manuscript.

12 — 2N2907 or equiv.

Q3, Q4 — 2ZN6725 Darlington transistor or
aguiv.

R1, R12, R13 — 100 kO.

R2, R14 — 220 ka.

R3 — 150 k.

R4, R11, R15 — 10 MQ.

R5 — 10 ka.

APPENDIX

Description of Code Words

Let the code word be partitioned into four
groups of three bits each. Now the code word
can easily be described as a four-digit octal
number. The Most Significant Digit (MSD)
would be composed of DSLs 10, 11 and 12,
with DSLI2 being the Most Significant
Bit (MSB).

For example, assume the following code
word:

01 1111110101 bits
121110%87654321DSLs
where, in the first row, 1 means DSL grounded
and 0 means DSL floating.

To convert this to octal, partition the bits
into groups of three. For example,
gF1 111 F10 101
Within cach group, assign the left bit the
weight value, 4, the middle bit, 2, and the right
bit, 1. Within a group, wherever a 1 occurs,
add the corresponding weights together to
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R6, R9, R16, R18 — 47 ka.

RY —- 68 kQ.
R8 — 1 kil
R10 - 47 Q.
R17 - 470 0.

RV3 — 47 kil to start.
51 -~ Spdt toggle switch,
52 — 4-digit BCD switch, such as

determine the vaiue of that group. For exam-
ple,
011 i1

110 101

241=3 442+1=T7 442=6 4+1=5

octal number is 3765

Selecting 2 Code Word

To determine which code word to use as your
own, the following method is offered, Those
who don’t like this method are certainly free to
select arbitrary code words.

To select an octal code word for your own
call sign, you will need a calculator, but not
necessarily a fancy one. Simply follow this pro-
cedure:

1) Write out your call as it appears on your
license (no /7 or /RPT stuffl). Assign a posi-
tion number above each character (increasing
from left to right) and a value number below
each character. Position starts with 1 and in-

Jameco® §F21, (4) SF-EP (1 pair).

SPK1 -- General-purpose speaker.

T1 — Transformer, 8-0hm primary, 1000-0hm ct
secondary (RS 273-1380).

Ut ~ MM53200, National Semiconductor.

L2 ~ MMT4C14, National Semiconductor.

U3 — LM555 timer.

¥1 — Fiezo element (RS 273064).

crements with each movement to the right. For
values vse 1-26 for A-Z and 30-39 for (-9, For

example,

position: 1 23 4
call sign: AD?YT I
value; 1 4 379

2) Multiply the value number by the position
digit appended with the next three counting
digits. Following these  multiplications,
underline only the fast four digits of each
calculation. For example,

character value position result
A 1 X 234 = 1234
D 2 x 45 = 9380
7 37 0% 356 = 127872
I 9 x 4567 = 41103

3) Add each of these underlined values to
create a new number. Apain, underline the fast
four digits, For example,

1234 4 9380 + 7872 + 1103 = 19589
4 If the underlined part of the result is

greater than 4031 (that includes 40323, subtract
4032 and continue doing so until the result is
less than 4032 (zero is perfectly acceptable).
This result is a code word, but it is expressed in
base 10, not base § {octal). For example,
9589 - 4032 = 5557

5557 - 4032 = 1525 .

5) To convert to octal, divide the result by
512 and note (write down) the digit to the left
of the decimal point. Next, subtract that digit
from the displayed value, then muitiply by 8.
Again, note the digit to the left of the decimal
point and subtract that digit from the display.
Then multiply by 8, Note the digit, subtract
and multiply by 8. The remaining number on
the display should be rounded to the nearest
whole numiber, and be written down. This se-
quence of four digits is the octal representation
of the code word. For example, to convert 1525
to octal,

15257512 = 29785156

-2,

0.9785156
8.
7.8281248
-7
(.828124R
X8,
6.6249984
-8,
0.6249984
x8.

4,.9990872

Therefore, 2765 base 8 is equal to 1525 base
10, The octal code word is 2765. This is the
number to be entered on the BCD thumb-wheel
switches to set your code word.

An alternative to the BCD switches would be
to use 12 spst switches (such as DIP switches),
In this case the code word would have to be
converted to the binary system, and the code
entered by closing the appropriate switches.

There are many call signs that will be map-
ped to the same code word, This is
unavoidable. [f you find that & code word is
overused in your area, just pick another, ‘This
method of mapping call signs to code words
only allocates those codes between octal ¢ and
actal 7677. Octal 7700 to octal 7777 are
unused. This was done intentionaily. The unas-
signed code words are available for repeater-
system managers to assign as group calling
functions, Some examples of these functions
might be to call a regular net to session (some
people are forgetful), or to begin an announce-
ment of a serious weather alert, and so on.

A decoder that will respond to either of two
{or more) code words can be constructed by
paralleling the + V,, ground, input, output,
and mode leads of another MMS53200 to the
present one. A second R-C network will be
needed for the clock. Separate switches are re-
quired for the DSLs. e

Notes

‘Piezo element is the name Radio Shack gives to their
piezo-electric transducer, NAD uses it to convert
the electrical signals from U3 to an audio signal that
the operator can hear.

“Touch-Tone is a trademark of American Telephone
and Telegraph Co.
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Construct a Simple L-C Audio

Oscillator

Fur most amateur work an audio
ascillator should have good waveform, a
number of known and stable frequencies
between 500 and 3000 Hz, low output im-
pedance and continuously variable output
voltage. Other desirable features are
ground-isolated output, push-pull output,
small size, battery operation, simplicity
and low cost. It sounds like a lot to ask of
g simple circuit, doesn’t it?

The Circuit

This oscillator (Fig. 1) produces 32 fre-
quencies by switching five capacitors
across a 44-mH telephone toroid, Largely
because of the ¢oil quality, the waveform
and stability are superb. The circuit has a
grounded single-ended cutput of 9 V pk-
pk or more, with a source impedance of
less than 20 kQ, and a ground-isolated
push-pull output of at least 400 mV pk-pk
per side, with a source impedance of less
than 135 Q per side. Both outputs are con-
tinuously variable, and the low impedance
output uses a ¢ual potentiometer to main-
tain balance-to-common in the push-pull
mode. The circuit uses one JFET that
draws less than 3 mA from two 9-V tran-
sistor batteries contained within the case.

The circuit, a modified Hartley
oscillator, is self-biased by the dc restorer
action of D1 and the coupling capacitor.
Although the effects of DI in reducing
distortion and capacitance variation are

*10004 Belhaven Rd., Bethesda, MD 20817
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probably not important here, it also
reduces power consumption, and that is
important! [ included the 1-k£ resistor in
series with the gate as @ precaution. It
slows down the transistor so that high-
frequency resonances in the long connec-
ting wires will not see enough gain to
cause trouble. The gate return is to the
source, making the initial transconduc-
tance large, ensuring dependable starting.
Should oscillation fail for any reason, the
transistor dissipation at zero bias is within
rating. Experimentally, T found that a
resistor in the ¢oil center-tap-to-source
circuit improves the waveform. It also
tends to maximize the output voltage, but
I did not pursue the reasons for it func-
tioning in this manner,

Since the impedance of the resonant cit-
cuit increases with the product of the fre-
quency and the . and since the Q in-
creases with frequency in this range, the
impedance tends to increase with the
square of the frequency, roughly, from 4
kQ to about 200 kQ. Our transistor would
react to this by making the output increase
markedly with frequency. Substituting a
5-k{! potentiometer for the 50-k$ unit will
reduce the level variation, but the output
voltage will be lower and the waveform at
high frequencies will suffer,

The low-impedance output could be
made even lower by substituting a dual,
100-8 potentiometer, if available. Should
the oscillator fail to start, increase the
value of the 50-kQ} potentiometer a bit,

“Turned off”” by the high
prices of test equipment?
Spend an afternoon and a
few dollars on parts, and
build this oscillator. Make
it the tone of your life!

By Frank Noble,* W3MT

Or, you can try rechicing the 150-Q resistor
in the coil center-tap ¢ircuit.

The Functions

Thirty-two frequencies are available,
Table I gives the switch settings and the
corresponding  frequencies  produced.
Although I used toggle switches, you can
use the less expensive slide switches
without degrading performance,

The 44-mH toroid acts as a step-down
transformer to produce the balanced, low-
impedance output. From Wetherhold’s
data' [ deduced that the coil has a total of
536 turns. If we wish to obtain a line-to-
line impedance 125 times less than the
main coil impedance, we mnst wind 48
turns on the secondary, tapped in the
ceniter. | used no. 10 double-cotton in-
sulated wire. Any small-gauge, insulated
wire should work equally well, If care is
taken while winding, the toroid will accept
two uniform windings of 24 turns. one on
each half-torus.

Start with 6 feet of wire, weight the far
end with a solder Ioop, stand on a chair
and guide the wire through the hole, keep-
ing the turns closely spaced at the inside of
the hole and as near radial as possible. (In
theory, it does not matter how messy the
winding is, but it is mechanically easier to
handle 4 neat coil.) Be sure to continue the
second winding in the same direction, so
the adjacent ends may be joined to form

‘Notes appear on page 25,



the common output., Cement hose
washers to the finished coil with S-minute
cpoxy; this provides a stable pad so the
coil may be mounted between a pair of
washers by means of a bolt with an in-
sulating sleeve. Alternatively, you can use
double-sided tape to affix the coil,

The enclosure | used is steel, measuring
4 X 5 X 6 inches? (Bud CU-T29 BR). A

metal cabinet is desirable only for
mechanical protection, since the toroid is
self-shielding and the impedances are [ow.
1 used superior posts, because they were
on hand. You can use an ordinary screw-
terminal strip, which will work as well,
even though it will be less convenient.

1 mounted all parts {including the bat-
teries) either on the panel or on a circuit
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Fig. 1 — Schematic diagram of the tone oscillator.

such as paper or Mylar.

BT1, BT2 — 9.V transistor battery.

D1 — Silicon, small signal, 10 mA, 75 PIV,
1NG14 or equiv.

Q1 — JFET, small-signal vht mixer and ampli-
fier, 330 mW. WEP-801, 2N2821 or equiv.

R1 — Potentiometer, 50-kQ {see text)

All capacitors can be any nonpolarized type,

R2, A3 — Patentiometer, dual section, ganged,
500 §¥ per section (see text).

T1 — Primary 44-mH toroid, secondary 48
turns, center-tapped, wound over primary
{suve taxt).

LS,
PHASE
SHIFTER
& kil
4 J <l
4 £x O O
OUTPUT J
G b t= 759 Hy
T
8O

N |
peres2 TN e gy

Fig. 2 — At A, schematic diagram of phase
shifter. The 5-kil potentiometer can be any con-
venient style. The capacitor Is any nonpolariz-
ed type (see text for value). The numbers refer
to output terminals of the osciltator. At B, vac-
tor diagram of the phase shifter {see text for
discussion).

Table 1
Switch Setting vs Cuiput Frequency

Switches Switches
Freq. On C@uf) Freq. On C @uF)
547 ABCDE 1.927 790 ABGD 9927
558 BCDE 1872 B13 BCD (1.872
aB2 ACDE  tB22 §ar ACD 0.822
Y0 GDE 1.772 864 oD 0772
587 ABDE 1672 926 ABD 0672
538 BOE 1.622 862 BD 0622
605 ADE 1.572 1004 AD 1572
615 DE 1.622 1051 D 0.522
636 ABCE 1422 1168 ABC .422
648 BGCE 1.372 1244  BC 0372
660 AGE 1.322 1338 AC 0.322
673 CE 1.272 1465 G nar2
m ABE 1172 1830 AR 0472
717 BE 1.122 2173 B 6122
733 AL 1.072 2829 A 0.ar2
51 £ 1.022 S117 - 0.022
1HIZ 759
2 GND =
3LO 7 Line 1 7c
4 L0 Z Common tis in Hz;
5L0ZLine 2 CisinuF

board spaced off the panel. Using a pair
of homemade aluminum brackets, 1
secured the batteries on opposite sides of
the circuit board. Although I used Vector
board with push-in, 0.042-inch round ter-
minals, you can employ any convenient
construction technique. Attach the
capacitors to the circuit board by passing
the leads through appropriate holes and
bending them over. Pass connecting wires
beneath these leads and solder. Make the
panel easily removable by tapping the four
holes in the box with 8-32 threads. Drive
3/8-inch screws in from the back, Slip the
panel onto these studs and secure with
knurled puts. I replaced the steel panel
with 1/16-inch aluminum, performed the
metal work, labeled the panel with rub-on
transfers, and spray-lacquered the labels
down before assembling paris to the
panel.

I glted a chart containing output con-
nections and frequency vs switch-position
information to the back panel. You can
cut out Table 1 and use it. If any frequen-
ey less than 5.117 kHz is desired and not
available by switching the internal
capacitors, you may obtain it anyway, Set
the high-impedance potentiometer full up
and shunt the high output terminals with
capacitance, such that the sum of the
capacitors shunting the coil satisfies the
relation

0.5761
__12_ (Eq.1)

where C is in yF and f is in kHz.

If adjustable phase is needed, the phase
shifter® of Fig. 2 may be made from two
parts. It shifts phase continuously
throughout the shaded regions on the vec-
tor diagram, leaving two blank regions of
about 5 degrees each. For frequencies
other thah 759 Hz, select C to satisfy the
relation

(.759
f

C =

C = {£q. 2)

where C is in uF and f is in kHz,

If you need a two-tone signal, the
ground-isolated ouiput of this oscillator
allows it to be series-connected with
another signal source. This provides the
simplest possible arrangement for com-
bining the tones.

All this performance from such a simple
circuit may be a lot to ask. This oscillator
meets all requiremenits -— and more! Can
you afford to be without it? [

Notes

'E. Wetherhold, **Inductance and () of Modified Sur-
piue Tarordal Inductors,” QST. September 1968,
n. 36. The extrapolation assumes that the induoe-
tance of a toroid is proportional 1o the sguare of the
number of turns, Within the range of Wetherhold’s
data, this assumption is horne out. Also, the voltage
transformation of this oscillator provides further
confirmation,

‘mm = iaches X 254,

'Chance, et al. Waveforms (MIT Radio Lab. Series:
McGraw-Hill, [9493, p. 137,
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This CMOS keyer contains only five
ICs and still has features such as iambic
and electronic bug operation, dot and
dash memories, perfect weighting, 9-volt
battery operation, solid-state positive and
negative output keying, no ON/OFF switch
and low cost. It can be built in one
evening.

Theory of Qperation

The heart of this keyer is a two-bit
binary counter. This counter has four
possible output values or states: 0, 1, 2
and 3. The state of the counter is decoded
to determine if the transmitter is to be on
or off. During state 0, the transmitter will
be off. When sending a dot, the counter
will go to state | and then return to state
{); during a dash it wili go through states 1,
2 and 3 before returning to state 0 (see
Fig. 1), These state loops establish a
perfect dot/dash/space ratio of 1:3:1.
Each state is entered for one time unit,
and the length of the time unit is de-
termined by the setting of the sPEED
control.

To make the following explanation
easier to follow, the keyer has been
broken down into 10 sections {see Fig. 2).
The input filter consists of bypass
capacitors Cl and C2, and pull-up
resistors RI and R2. An iambic paddle is
connected to it at points labeled mpoT
and INDASH. Paddle closure will pul] these
inputs to ground.

Dot and dash memories are made up of
U1, a quad dual-input NAND gate, These
gates make two flip-flops, whose outputs
are DOTM for the dot memory and DASHM
for the dash memory. Grounding inputs
INDOT or INDASH will set the dot and dash
flip-flops, respectively. BEach memory will

*26148 W. Mary Anne Rd., Antioch, IL 50002

26 O5&

be cleared by the memory-clear gate after
its respective eycle is completed.

U2B is the sequence control flip-flop.
This flip-flop is clocked on the transition
from state 0 to state 1. The J and X inputs
are connected to DOTM and DasHM, the
dot/dash memory outputs., The output
SEQ will be clocked high if DOTM is active,
low if DASHM is active, and alternate high
and low if both are active. The sequence
control flip-flop wiil determine if a dot or
dash cycle will be entered. If sEQ is high, a
dot cycle will be made — if low, a dash
cycle, Outputs SEQ and FED enable
memory-clear gates U3A and U3D,
respectively,

The memory-clear gates, U3A and
U3D, will gate the memory-clear pulses
{(CLP) from U2A pin 1 to clear the dot and
dash memories. [f SEQ is high, the dot
memory will be cleared; if 35 s high, the
dash memory will be cleared.

U4A is the clock-control gate. The in-
put pins are connected to the output of
the dot and dash memories. If either input
DOTM or DASHM is high, the output will go
low, removing the stoP signal from the
clock and the counter.

The clock circuit consists of U4B and
U4C, capacitor C3, resistor R3 and poten-
tiometer R7. The clock output is forced
low when the STOP signal is high,

Memory-clear pulses are generated by
U2A and U3C. Pulses will only be
generated when the keyer is in state § and
the clock is on its rising edge. During state
0, s will be low, causing U3C pin 10 to
go high. With U2A pin 6 high, the rising
edge of the clock at U2A pin 3 will cause
pin 1 of U2A to go high. Since pin 1 is
connected to the clear input of U2A, the
flip-flop will clear itself once it is set.
Therefore, CcLP will be a very short
positive pulse.

The state counter consists of U5 and

After reading the theory on
this keyer circuit you may
exclaim, “Why didn’t / think
of that!” Simple CMOS
circuitry provides expensive
performance at low cost.

By Ted Theroux,* N9BQ

U4D. Pin 1 of USA carries the most
significant bit (MSB) of the two-bit binary
counter, and pin 15 of USB carries the
least significant bit (LSB) of the counter,
These signals are labeled M and L, respec-
tively. The state of the counter will change
on the rising edge of the clock, The
counter state is determined by the input to
U4D pin 13. If this input is high, the count
will be 1, 0; if it is low, the count will be 1,
2,3, 0.

An output decoder, 3B, decodes the
value of the counter. Its output is low
during state 0 and high during state 1, 2
and 3, The output driver is used to convert
the CMOS logic level of the state decoder
to an output capable of switching a
positive or negative voltage to ground.

An Example

Operation of the keyer will be explained
by using the letter ““A’ as an example.
Use the schematic diagram in Fig. 3 and
the timing diagram in Fig. 4 as references.
A “1’* will indicate a high logic level, and
a 0" will indicate a low level.

BEQ=D

Fig. 1 — Logic state diagram for the keyer. Se-
tuence 1 represents dot generation, and se-
quence 0 represents dash gensration,
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Fig. 2 — A binary counter forms the “heart” of the keyer design. See text for datails,

When the keyer i5 in the idle state, it
will be in state 0, withM = QandL = 0,
The sTOP signal is high since both the out-
puts of the dot and dash memories are
low. The gTOP sighal forces the clock to a
low level and enables the clear inputs to
the counter — U5 pins 4 and 12,

For the letter ““A," the dot paddie is ac-
tivated, followed by the dash paddle, and
then both are released. L.et’s begin by
examining the operation of the keyer from
the moment the dot paddle is initially
depressed. The paddle pulls the NpOT
signal low, which causes the dot memory
to be set. DOTM will go high. With DoTMm
high, $70P will go low and the LK will go
high. The first rising edge of the clock will
increment the counter to a count of one;
therefore, L = 1 and T = 0. With U3B
pin 6 low, sg¢ will go high, turning on the
output driver and keying the transmitter,
The U2B clock input is clocked on the low
to high transition of the s¢¢ signal. With
DOTM = | and DASHM = 0, $EQ will go
high, thus enabling the next clear pulse to
be gated to the dot memory through U3D.

Rt

14
Lot <]—EJ
u4a
DASHM -
lpg

SEQ

R4§ 10k

i

arpPug
a3

b2

L&)

Ql
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#N4124
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VALUES DF CAPACITANCE ARE
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k =000, M2 500 0G0

UsE ] T DG
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FTHERS ARE IN PICOFARADS Lof GH puF):
RESISTANCES ARE IN GHMS |
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Fig. 3 — Digltal CMOS keysr schamatic diagram. All resistors are 1/4-watt, carbon-composition types. Capacitors are disc-ceramic 50-volt units,
unless otherwise speciflad.

4, G2 — 0.004 uF.
G3 — 0.1 4F.

D1, D2 — 1N4004 sillcon dicde,

Q1 -- MPSAS2.

Q2 — 2N4124,
Q3, Q4 — 92PU10 npn silicon medium-powar.
Vigo = 300V, IC = 30 mA and Vg, = 300 V.

U1, 3 — 4011 CMOS quad two-input NAND gate.
U2, 5 — 4027 CMOS dual J-K flip-tlop.
U4 — 4001 CMOS quad two-input NOR gate.
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Fig. & ~ Parts-placement guide for the CMOS keyer. Parts are located on the nonfoil side of the
board. The shaded area repressnts an X-tay view of the copper pattetn.

With 5EQ = I, the J input to U5SA pin 6
will be low. Therefore, on the second
clock puise, the counter will return to
state 0 and the transmitter will be
‘““unkeyed.” Since the dash paddle was

also depressed, DASHM = 1, which con-
tinues to disable the sTOP signal and keeps
the clock running. On the third clock
pulse, a clear pulse generated by U2A {pin
1} is gated by U3D to clear the dot

memory. The third clock pulse will also
increment the counter to state 1, and
again the transmitter will be keyed. On
this second transition from state 0 to state
1. U2B will be clocked once again at pin
13, This time, since boT™M = 0 and DASHM
= 1, the flip-flop will be reset and SEQ =
0. Now that seo = {, the state counter
will be enabled to go to state 2 on the
fourth clock pulse, state 3 on the fifth
clock pulse, and back to state 0 on the
sixth clock pulse, Since the seventh clock
puise occurs during state 0, another clear
pulse will be generated and, since SEQ =
1, the dash memory will be cleared
through U3A, Now that DOoTM = 0 and
DASHM = (, the s10P signal is enabled,
the clock will be disabled, and the clear in-
puts to the state counter will be cnabled.

Construction

All parts are mounted on a single
printed-circuit board.' Other construction
techniques such as point to point or wire
wrapping can also be used. The keyer can
be installed inside a small chassis box, or
you may want to install it inside your rig.
Power is supplied by a 9-volt battery or
any de source from + T to + 15 voits.
The current drain io the key-down posi-
tion is 2.5 mA at Y volts. The output of
the keyer is capable of switching voltages
of + 300 Vto — 300V to ground with a
maximum current of 55 mA.

For electronic bug operation, connect
the dash side of the iambic paddle to the
output of the kever instead of to the
DASHIN input. Do not connect the dash
side of the paddle to both the DASHIN in-
put and the output of the keyer at the
same time. A switch could be added so
you can select between iambic or bug
operation. No rf shielding was used on the
prototype, and no RFI problems have
been encountered in the shack or in
field. i

‘Eiched and drilled printed-clrcuit boards and
comgsiete parts kiis are available for $12 and
$25.95, respectively, postage paid trom the
author. The ARRL and QST do not warrant this
offer in any way.

Strays

PALDEN THONDUP NAMGYAL,
AC3PT

Palden Thondup Namgyal, AC3PT, the
deposed King of Sikkim, died in New
York in February 1982, following a pro-
longed illness. He was 58. The last

28 naT=

Chogyal (maharaja) of Sikkim, Namgyal
ruled that mountain kingdom on the
southern slopes of the eastern Himalayas
from 1964 to 1975, when he was forced to
relinquish power and his kingdom was
annexed by India,

SILENT SIDE OF MAXIM

{1 There is an interesting article about
H. P. Maxim in the February issue of The
American Rifleman. Although Maxim’s
Amateur Radio pursuits are largely ig-

nored, the article describes his work in
developing the Maxim Silencer. There are
Iots of photos of Hiram and his son,
H. H. Maxim, who playsd an important
role in the early days of ARRL and
Amateur Radio.

1 would like to get in touch with . . .

I'] someone who can provide 2 schematic
for a2 Code-A-Phone model 1400 phone
recorder. Lee Allen, WB4DOR, P.O. Box
444, Madison, TN 37115.



Build a Bare-Bones CW

“Superhet”

Low cost, minimum
stage count and

excellent cw selectivity
are yours for 20-meter

portable or QRP
operation with the

simple receiver in this article. Eliminate the frills and save $!

By Doug DeMaw,* WiFB

Tired of working with D-C (direct con-
version) receivers because they do not pro-
vide single-signal reception? Because they
are prong to common-mode hum? And
how about problems with microphonics?
if these are familiar faments, perhaps it's
time to consider building a super
hererodyne cw receiver for use in your
portable setup. The foregoing maladies
will no longer confront you with the cir-
cuit described here. It can be used on 40,
15 or 10 meters by changing the local-
oscillator frequency and modifying the
mixer input tuned circuit, No other
changes are required. If the bare-bones
format doesn’t appeal to you, consider
the circuit as a foundation to which you
may add all manner of goodies, such as a
speaker amplifier, rf amplifier, tunable
L-C local oscillator or even age.

Design Rationaje

My objective at the drawing board was
ta develop a simple circuit that contained
the minimum number of stages to vield
acceptable performance in terms of sen-
sitivity, dynamic range and overall gain

*Q8T Senior Technical Editor

for use with headphones. Other goals
were good oscilator stability, easy
availability of components and low cur-
rent drain. These aims were realized with
the circuit of Fig. t. Cw selectivity is 260
Hz at the —6 dB points on the response
curve, current drain is only 12 mA when
using a 12-volt dc supply and there are but
seven stages in the receiver. Overall gain is
approximately 100 dB — more than ample
for good headphone volume, even when
copying weak signals, Finally, I wanted
the receiver module to be refatively small.
Bob Shriner, WAPUZOQ, made this pos-
sibie with his pc-board layout, which was
developed from my circuit diagram. He
even included extra holes to accommodate
an L-C type of local oscillator in place of
the specified VXO.

Circuit Information

There is no rf preamplifier in the circuit
of Fig. 1. {f the receiver is to be used on i5
meters, I recommend adding the rf
amplifier of Fig. 2 to improve the noise
figure. This amplifier is not necessary for
40- or 20-meter operation, although some
builders may want to include it for
20-meter reception if they operate in very
quiet locations (low levels of man-made
and atmospheric noise).

Signals from the antenna are fed direct-
ly to the mixer, QI, through a simple
front-end resonator (T1 and C1). The Q
of the vircuit is high enough to provide
good selectivity, but not so high as to limit
the desired response within any 50-kHz
tuning range of 14 or 21 MHz, The trim-
mer (CI) is set for peak signal response in
the center of the desired tuning range. A
panel-mounted miniature air variable
capacitor can be substituted at C1 for
40-meter operation, This is suggested
because of the greater tuning range of the
receiver with the L-C oscillator (200 kHz),
and because the bandwidth of the input
circuit will be half of that for 20-meter
operation (assuming an identical value of
Q for the resonator in each case).

The mixer and product-detector stages
were chosen to provide gain; hence
passive devices were not used at Q1 and
3 of Fig. 1. This aids in minimizing the
number of stages required for good
overall gain.

A VX0 (variable crystal oscillator) was
my choice for the local oscillator in order
to simplify the circuit and ensure high
stability. Q4 of Fig. | operates as a series-
tuned Colpitts oscillator, which provides a
tuning range of roughly 30 kHz when
using 17-MHz fundamental crystals.
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Fig. 1 -~ Schematic disgram of the simple superheterodyne receiver. Fixedvalue capacitors are disc ceramic. Polarized capacitors are electroiytic or
tantalum. Fixed-value resistors are 1/4- or 1/i2-watt composition, 8.M. indicates silver mica. NPO ceramic or polystyrene capacitors may be

substituted for those with 5.M. indicated.

G1 ~— PC-mount trimmer, except for 40 meters.
Use pansl-mounted air variable for 40
maters.

G2 -~ Miniature 75-pF air variable. Main tuning,
use vernier drive.

C3 — Same as G1 for all bands.

D1 — Sllicen diode, 1N814 or equivalent.

D2, D3 — Radic Shack Schottky diode, or
equivalant.

FL1 — ladder tilter, 260-Hz bandwidth (see
text).

L1 — &-H toroidal inductar, 36 tums no. 26
enam. wire on Amiden T50-6 toroid core.

A = 47, powdared iron,

Q1-Q86, incl. — Dual-gate MOSFET, 40673 or

3N211. MPF102 or 2N4418 suitable tor Q4,

Overtone crystals (52.8 or 88 MHz) that
have fundamental frequencies on or near
17.6 MHz can be used, but they will yield
less tuning range. Also, they will com-
mence oscillation somewhat lower in fre-
quency than will the fundamental types. A
30-pF load capacitance should be
specified when ordering Y4, and it should
be in an HC-6/U style of holder. The
tuning characteristic for €2 is nonlinear.
That is, the rate of frequency change is

30 11 23

Q5 and Q8,

R1 -— 10k, audio-taper, composition control.

RFC1 — Miniature rf choke, 100 uH. Valua not
critical.

T1 — Input transformer, toroidal. For 15
meters, 1.9 uH {20 turas no. 26 enam. wire
aver entire T50-8 core, link = 2 turns). For
20 meters, 3.2 uH (26 turns no. 26 enam. wire
on TE06 core, link has 2 turns). For 40
meters, 13 pH (51 turns ne. 28 enam, wire
on T50-2 core, link 5 tums).

T2, T3 — Miniature transformer, 4.7:1 turns
ratio, 6.5 H. (27 tums no. 28 enam. wire
an bobbin of an Amidan {Micrometals] L57-2

much faster near the minimum-
capacitance setting of C2, and the rate
decreases as maximum c¢apacitance is
achieved.

The VXO can be used for 40-meter
operation if the builder is willing to accept
a limited tuning range — generally 5 to'10
kHz maximum. The amount of frequency
shift varies with the crystal used, and is
unpredictable, even when seemingly iden-
tical crystals are supplied by a given

transtormer assembly. Use 6 turns for the
link.}

T4 — Same as T2 and T3, but with the primary
center tapped.

U1 -— Qp amp, 741 or Radio 8hack TLOS1.

¥1, Y2, Y3, ¥6 — Radio Shack TV color-burst
crystal, 3.5795 MHz. Do not substitute with-
out redesigning FL1 in accordance with
Note 2,

Y4 — Fundamental ctystal in HC-8/U-style
holder. Sama general range for 20 and 15
meters. Select {or portion of the bands to
he tuned. International Crystal Co. type
434110, 30 pF load capacitance, recom-
mended (10 N. Lee St., Oklahoma City, OK
73102).

manufacturer. Large frequency spreads
are possible by increasing the inductance
of L1 (Fig. 1), but the circuit no longer
functions as a true VXO. The oscillator
degenerates to a conventional L-C type of
device, and the frequency stability
declines accordingly, You may want to ex-
periment along these lines when building a
40-meter version of the unit. If ambient
temperature changes aren’t too severe,
stability may be entirely acceptable, [ did
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not investigate this matter while testing
the circuit.

I-F Filter

A major expense when building a
narrow-bandwidth receiver is the i-f filter
(FL1 of Fig. 1). In order to indulge my
miserfy ways, | chose a 3-pole ladder
filter, designed for a 250-Hz bandwidth.
Color-TV burst crystals are easy to obtain
and are inexpensive, $0 I used them as
filter elements. This provides an i-f of
3.5795 MHz, which of course rules out
operation of the receiver on 80 msters,
With the help of my colleague, Wes
Hayward, W7ZOI, the four Radio Shack
crystals (Y1, Y2, Y3 and Y$) I purchased

were checked for unloaded Q and series
resistance. These parameters must be
known before calculating the values of the
end and center capacitors in the filter. The
correct terminal impedance is also derived
from that information. W7ZOI has
developed a computer program that
“‘whistles®’ out the answers when the QQ
and series resistance of the crystal are
known.! His program provided the values
specified in this article. The Q of the
Radio Shack crystals is 105-k}, and the
series resistance is 38.6 ohms. To ensure
minimum band-pass ripple, it is important
to provide the computed terminal

‘Notes appear on page 33.

resistance for FL1 — 450 ohms. The end
and center capacitors are nenstandard
values. This requires using standard
values in paralief at each point in the
filter, thereby achieving the desired end
result (85 and 212 pF). The primary of T2
and the secondary of T3 are bridged by
10-kQ resistors to force a 450-ohm
termination at each end of FLI. The re-
quired transformer turns ratio is 4.7:1,
but a 5:1 ratio is acceptable from a prac-
tical point of view. FL1 should be in the
$12 to %15 price range at current market
rates,

Ladder filters yield an asymmetrical
response, with the steepest skirt occuring
on the high-frequency side of the curve.
Best cw results will be had when the BFO
is placed on the Aigh side of center fre-
quency — at 3580.2 kHz in this example,
for a 700-Hz offset,

Y1, Y2 and Y3 should be very close in
frequency to prevent excessive bandwidth
and unwanted band-pass ripple {dips and
peaks). My set of crystals were within 50
Hz of one another, which turned out to be
acceptable, A simple crystal oscillator and
a frequency counter can be used to check
the crystal frequencies beforehand.

I-F Amplifier and Product Detector

A single i-f stage (Q2) is used. 1t has no
agc applied, and operates at full gain all of
the time. To aid stability of the amplifier,
the drain is tapped down on the primary
of T4, Output from T4 is coupled to an
active detector, Q3.

The fourth color-burst crystal, YS5, is
used in the BFO (Q5). C3 was included to
permit “‘rubbering’” the crystal to 3580.2
MHz, thereby ensuring the 700-Hz offset
discussed earlier. Tune C3 for a 700-Hz
audio note peak.

Audio-Amplifier Secticn

A dual-gate MOSFET is used as the af
preamplifier (Q6) to help establish a low
noise figure in that part of the circuit. A
0.1-uF bypass capacitor at the high side of
control R1 is used to roll off some of the
high-frequency hiss in the receiver. This
aids the overall noise figure of the
receiver. Larger values of capacitance will
further reduce the noise, but will cause
some attenuation of the output signai.

A 40-dB-gain op amp (U1) serves as the
headphone amplifier, A 1-kQ resistor has
been placed between R1 and pin 2 of the
amplifier to prevent self-oscillation when
R1 is at the extreme cnds of its range.
Oscillation will otherwise occur when
using low-impedance phones with the
receiver (8-ohm  hi-fi phones in
particular). The resistor prevents signifi-
cant changes in the op-amp feedback
when R1 is set for maximum or minimum
audio gain. The 330-ohm resistor at pin 6
of Ul also aids the stability.

A self-adjusting audio limiter (D2, D3)
helps to prevent very loud signals from
‘‘shattering' one’s ears while tuning the
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Fig. 2 — Schematic diagram of the 15/20-meter optional preamplifier (A). See Nots 3 for per-
formance detalls of Circuit B. Capacitors are disc ceramic If not numbered. See table tor other
types. Rasistors are 1/4- or 1/2-watt composition. 8. M, indicatas silver mica.

C4, G5 — Ses inset table.

Q7 — Dual-gate MOSFET, 40673 or 3N211.
JFET may be substituted.

TH — See table. Transformer assembly is an

receiver. Schottky diodes should be used
to take advantage of the low barrier
voitage (0.3 V). These can be purchased at
Radio Shack stores. Silicon diodes, such
as the IIN914 type, start to clip at 0.7 volt,
which is too high for listening comfort.
‘The limiter circuit can be regarded as poor
man's age. Mowever, large signals will
cause considerable audio distortion in U1
unfess the gain control, RI, is used to
reduce the gain to normal headphone
level. This is the major trade-off for not
including agc in the receiver circuit.

Construction
Circuit boards and complete parts kits

32 asT=

Amidon (Micrometals) L5646 (vellow core).
Use no. 26 enam. wire for the windings.
Ground shield cans to pe-board ground.

for the receiver of Fig. 1 are available.? A
scale pe-hoard pattern appears in the
Hints and Kinks section of this issue of
QST.

My version of the receiver will eventual-
[y become part of a 10-watt, 20-meter
trans-receiver for portable use and
camping. To that end I included an input
line to pin 2 of Ul (Fig. 1), intended for
introducing sidetone for ¢w monitoring.
Also, the 12-volt line to Ul is separate
from that which feeds the remainder of
the receiver, This allows Ul to remain
operational at all times (necessary for
sidetone monitoring). The main 12-volt
line can then be turned on and off via a

T-R (transinit-receive) switching circuit in
the mating transmitter. The antenna will
be switched in a like manner.

Packaging can be tailored to your
needs. If the lead from the antenna jack to
T1 is more than 2 or 3 inches long, use
miniature coaxial cable for the connection
and ground the shield braid at both ends
of the line.

Performance

This receiver is not intended as a high-
performance or state-of-the-art example.
Rather, the design was done to meet the
objectives of simplicity, low cost and
small size. The dynamic range is ap-
proximately what one would expect at 20
meters when a dual-gate MOSFET is used
as a mixer {single-ended} and is not
preceded by a low-noise rf amplifier. The
MDS (noise floor) measured — 117 dBm.
Blocking commenced at 96 dB, and the
IMD number was 67 dB — not spec-
tacular, but entirely adequate for the in-
tended application.? This is still as good as
or better than the numbers obtained when
testing some pieces of commercial re-
ceiving gear 1o the ARRL lab.

Various segments of the band of in-
terest can be tuned by changing crystals at
Y4. In my case, I'm interested primarily in
the range from 14,000 to 14,030 kHz. One
crystal provides that coverage. The
crystals will oscillate {C2 unmeshed) ap-
proximately 12 to 15 kHz higher than the
marked value. This must be taken into ac-
count when ordering your crystal. This
may not be true if other VXO circuits are
used, Make certain that the rotor lug on
C2 has a short lead between it and the
ground foil of the pc board. If not, the
VXO may perform poorly, and the tuning
range may be restricted. The rotor should
he grounded also to the receiver case or
chassis.

Operation on 15 meters can be realized
by using a crystal (Y4) in the same general
range as for 20 meters. However, the
receiver tuning will be backward from that
on 20 meters.

A parts-placement guide is shown in
Fig. 3. Information is given for a VF(Q
that is suggested for 40-meter operation,
The VFO circuit is presented in Fig. 4.

Although 10-meter operation is possible
with all but the VXOQ, the limiting factor is
the unavailability of fundamental crystals
for the local-oscillator at the required
24,450 kHz frequency. The alternative
would be to use a VXO crystal at half that
frequency, then route the output through
& doubler {push-push type preferred).

The receiver could be set up for 160
meters by changing the input tuned circuit
and using a VFO in the 5.5 MHz range.
By selecting the proper VXO crystal fre-
quency and modifying T1, it would be
practical also to employ the receiver on
the WARC bands (10, 18 or 24 MHz).

Whatever your preference, the simple
superhet can serve your portable needs in
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Fig. 4 — VFO circuit for use on 40 meters.
With specified tuning range of Q8, coverage on

056, 40 meters will be 7.0 to 7.2 MHz. Fixed-value
673 capacitors are disc ceramic unless otherwise
P 100 noted. Resistors are 1/4- or 1/2-watt composi-

y tion,
J 0.0t G10 — Miniature 10-pF air variable, double-

04 ey ,l s A bearing type recommended for best

WAT$=10779 MHz

I —L 470 ook 180 mechanical stability,
: P # " I D4 — Silicon dlode, type 1Ng14.
[ S i P D5 — Zener diode.
|
I
]
A
T

- 1 (.2 — Inductor, 0.9 uH. Use 10 turns no. 24
enam, wire an bobbin of an Amidon L57-6
o transformer assembly.
A Q8, Q9 — Dual-gate MOSFET or 2N4418-family
v N JFET.
/_;L RFC2, RFC3 — Miniature rf choke, approxi-
7 mately 27 uH.
T1 — Broadband, bifilar transtormer, 4:1 im-
pedance ratio. Use 10 hifilar turns of no. 24
3 enam. wire on Amidon {Fair-Rite) FT50-681
(4 2V farrite torold core. Observe phasing dots
ai

when connecting to circuit.

.,
BUFFER — fine style. Not only that, it provides a
40873 ﬂ_‘ simple short-term workshop project for
[+ 80N 3 Hdi
. it O o thoge who enjoy building homemade
‘ ol 12y Ph-PK) cquipment. BRE]
EXCEST A% INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE Notes
IN MICROFARADS [ 4F | | OTHERS 'W. Hayward, ‘A Unified Approach to the Design
ARE IR PICOFARADS {pF OR ypF); of Crystal Ladder Filters,” (S7, May 1982,
HESISTANGES  ARE [H OHMS; np. 21-27.
kT ROD, M1 00G 000 *Megatives, pc boards and parts kits for this receiver
P POLYSTYRENE are available from Circuit Board Specialists, P.OQ.
Box 969, Pueblo, CO 81002.

*The dynamic range can be improved by increasing the
LO injection of the mixer from 2 volts pk-pk to 3
volts pk-pk, The latter is the prescribed level for
optimum performance of the 40673 mixer. See
Fig. 2B for circuit details,
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An End-Fed Extended Double
Zepp for 2 Meters

Add a bit of “Zepp” to your 2-meter signal. Build this
inexpensive gain antenna that’ll provide the coverage you need.

By Jim McDonald,* WB@JQH

-|-he Zepp, double Zepp and extended
double Zepp have been a part of the
amateur’s antenna repertoire for many
years. The extended double Zepp offers
some advantages over other antennas of
simple construction, such as the dipole or
ground plane vertical. it has approxi-
mately 3 dB of gain over a half-
wavelength dipole’»* when center or stub
fed,’ is easy to feed with common
transmission lines and jis fairly broad-
band. An extended double Zepp is com-
posed of two approximate 5/8 wavelength
clements driven (usually) through a
phasing section. The antenna exhibits gain
over a half-wavelength dipole because of
the addition of another element and the
greater current-lobe spacing than would
occur in a one-wavelength dipole (Fig. 1).
In practical use, the conventional con-
struction method has some disadvantages:
no de ground, and transmission line in-
teraction with the lower radiating ele-
ment, when the antenna is polarized ver-
tically.

The end-fed version described here
eliminates these problems. This feed
method (Fig. 2} lends itself nicely to ver-
tical operation. The transmission line is
tapped along a shorted quarter wave-
length matching section, or J-feed. This
permits antenna and transmission line im-
pedance matching and removes the feed
line from the radiating plane. It also pro-
vides a dc grounding point for lightning
protection.

The **Why"’
This antenna was designed for accessing

‘Notas appear on page 35.
*P.0O. Box 251, East Derry, NH 03041
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2-meter repeaters in a 60-mile* radius, and
occasionally a distant one about 100 miles
away. These repeaters are scattered along
the Front Range of the Rocky Mountains
from above the Wyoming/Colorado
border to south of Colorado Springs, No
coverage to the east, the open plains, was
needed. To obtain this pattern, 1 decided
to ensure a little gain by properly spacing
the antenna alongside the tower, using the
tower as a reflector,

Construction
Assembling an antenna of this type is

simple and inexpensive. Construction
details are provided in Figs. 3, 4 and 5.
Aluminum tubing or EMT (electrical
metallic tubing) can be used. Check your
local building supply store or junkyard for
economical antenna materials,

A PVC center insulator is satisfactory
with transmitter power inputs of up to 100
watts. If high power operation is an-
ticipated, a better insulating material,
such as Piexiglas, Lucite or ceramic
should be substituted,

The completed antenna is spaced 16.25
inches (about 0.2 wavelength) from the

i3 CURRENT
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£XTENCED OOUBLE ZEPP

Fig. 1 — Current distrlbution for the various
antennas discussed In the text.

{A) (B}

Fig. 2 - At A, the conventional arrangement
for feeding the extended double Zepp. The end-
fed or J-fed method is shown at B.



tower on two brackets. These brackets are
made of the same materials used for the
antenna. The upper bracket has PVC
tubing as an insulating sleeve and attaches
to the upper element about 20 inches
above the center. The lower bracket has
no insulator and provides the de ground
through contact with the tower Ileg.
Mounting details are shown in Fig. 6.

Feed Methods

I have used two methods of coupling
the coaxial feed line to the quarter
wavelength matching section: direct, un-
balanced, coaxial feed, and balanced in-
put using a bazooka or [:1 coaxial balun.?
There seems to be little difference in the
performance of the antenna with either
feed method, although the balanced input
seems to “‘feel good” to me. Another
amateur in the area has reported success
using a 4:1 coaxial balun.

An SBWR indicator is inserted in the
feed line and observed while the transmis-
sion line is moved along the matching sec-
tion rods. When the best match is ob-
tained, the line is permanently attached to
the rods with sheet-metal screws or com-
pression clamps. In my installation these
points are between 4 and 4.5 inches above
the shorting strap at the end of the sec-
tion, If the 4:1 balun is used, these dimen-
sions will probably vary.

How Well Does It Work?

Now that the antenna is up, how does it
fare against the competition? A wire ver-
sion of this antenna was built and com-
pared to a vertically polarized half-wave
dipole, The antennas were connected to
an antenna switch through equal lengths
of RG-58/U coaxial cable. An rf step at-
tenuator, similar to those described in The
Radio Amateur’s Handbook,* was in-
serted in the transmission line from the ex-
tended double Zepp. Signals were
monitored using a 2-meter transceiver
while [ switched between the antennas.
The attenuator was adjusted until the ex-
tended double Zepp showed the same
S-meter reading as the dipole, With the
Zepp in the clear (using no reflector) it
showed approximately 3 dB gain over the
dipole. This would correspend roughly to
4.5 dB over a ground plane. A slight
reduction from the 3-dB figure was ex-
pected because of the end-fed system
causing slight differences in the magnitude
of the currents in the two radiating
elements, but none was detected with the
equipment used. When mounted on a
mast and spaced 0.2 wavelength from it,
the wire antenna showed the expected car-
dioid pattern and an additional 1 to 1.5
dB forward gain.

This antenna has proven to be quite ef-
fective, The desired repeaters can be ac-
cessed and good signal reports are re-
ceived. Simplex operation is improved
dramatically compared with similar
operations using a J-pole antenna at the
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Fig. 3 — Construction of the end-fed extended
doubte Zapp for 2 meters.

Fig. 5 — Quartar-wava matching section
details.
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Fig. 4 — Center phasing section construction
details.

same height, Try the extended double
Zepp. An antenna design that is almost as
old as Amateur Radio itself, it’s inexpen-
sive and performs well, A=

Notes

‘The ARAL Antenna Book, twelfth edition
{Newington; American Radio Relay League,
1970y, p. 141,

‘W. Orr, The Radio Handbook, twenty-first edi-
tion ({Indianapolis: Editors and Engineers,
1978), p. 28.11.

'The Radio Amateur's VHF Manual (Newington:
American Radio Relay Leagus, 1965), p. 173.

‘km = mi. X 1608, mm = in. x 254

See note 1.

*The Radfo Amateur's Handbook, fifty-sighth
adition {Newington: American Radio Relay
League, 1981), p. 16-38,
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({through the tower).
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Low-Noise Preamplifiers for

1296 MHZz

Plagued by poor
“hearing”? Having
trouble making the
cost/performance

trade-off? Here are some answers for 1296-MHz ops.

By Geoffrey H. Krauss,* WAZGFP

In many areas of the world, al/ the
amateur bands below | GHz are relatively
crowded. Many amateurs. seeking a new
band to explore, are turning to the 23-cm
band (1215 to 1300 MHz). Becoming
active on this band is now fairly easy;
antennas, transmitting equipment and
receiving converters can all be purchased
commercially. Equipment for the weak-
signal portion of the band, centered
around 1296 MHz, is particularly plen-
tiful. One problem that has tmpeded the
growth of activity on this band is the
higher-than-desirable noise figures (poor
‘*sensitivity’”) of the commonly available
receiving converters. This can be a serious
handicap because, as is often stated, ““If
you cvan’t hear them, you can’t work
them!”’

Most receiving converters fall into one
of two types: the mixer-only converters,
having @ mixer and an i-f amplifier
(possibly preceded by an image-rejection
filter); and the single-rf-amplifier type of
converter, having one preamplifier stage
preceding the mixer. This type may have a
post-mixer i-f amplifier, and often may
not have an image-rejection filter between
the preamplifier and the mixer. The
mixer-only converters typically have noise
figures of & to 15 dB, while single-
amplifier types rarely have less than 3 dB
noise figures. Therefore, the effective
noise temperatures,’ T, of such con-

‘Notes appear on page 39.
*16 Hiviera Dr., Latharn, NY 12110
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verters range between approximately 290
K and 9000 K, Generally, this is con-
siderably preater than the external noise
temperatures available at these frequen-
cies. Only in the last few years, as relative-
ly inexpensive devices for low-noise
preamplifiers have become available, have
neise figures below even 6 dB been ob-
tainable at this frequency. An easy-to-
build, low-noise preamplifier is o