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WE DON’T KNOW
OF ANOTHER
TRANSCEIVER OFFERING
ALLTHESE FEATURES AS

STANDARD EQUIPMENT

» Hybrid digital frequency presentation .. .built-in
* AC and DC VDC power supplies ... built-in

¢ CW fiiter. . . built-in

s High performance noise-blanker. .. built-in

* VOX and semi-break in CW keying . . . built-in

* Speaker. .. built-in

¢ Cooling fan ... built-in

¢ Microphone. .. included

When you buy the Tempo 2020 you don‘t have to spend
& bundle on accessories. .. just hook up to a power source

and an antenna and you're on the air. A truly fine
transceiver at a modest price.

AR SR NN NN

The Tempo 2020 features a phase lock-loop {PLL)
oscillator circuit that minimizes unwanted spurious
responses. It is an advanced solid-state unit with
only 3 tubes, including 2 rugged 6146-B final
amplifier tubes. It covers all bands 80 through 10
meters, USB, LSB, CW and AM, Additional features
worth noting is the 2020°s crystal calibrator and
WWV receiving capability, dual RIT control, fixed
channel crystal control on two available positions,
RF attenuator. adjustable ALC action, phone patch
in and out jacks, separate PTT jack for foot switch,
extraordinary receiver sensitivity (.3u §/N 10 db)
and oscillator stability (100 Hz 30 min. after
warm-up).

me IEMPO 2020 ... . ... .s750.00

Model 8120 aexternal speaker.............................. $25.95
Model 8010 remote VFO................cococeee o0, 5139.00

Send for descriptive infarmation on the fine transceiver. or on
the time proven Tempo ONE transceiver which continues to offer
reliable, low cast performance. Both are available at select
dealers throughout the (7.5,

HeNry Rl

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-5701
8931 N. Euclid, Anaheim, Calif. 92801 714/ 772-9200
Butler, Missouri 64730 816/679-3127
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help amateur ra-

dio operators solve their communications
problems. Today Amateurs, not only in the
United States but throughout the free world,
still look to Henry Radio as their pre-eminent
supplier of fine communications equipment.
Fifty years is a long time in the life of an
individual. It is a long time in the history of
amateur radic. So we are proud to be cele-
brating our fiftieth anniversary of service to
Amateur Radio. We believe it says soma-
thing important about Henry Radio and
about the pioneering contributions we have
made to our industry.

From the begining, we offered personalized
service. Service that recognized that every
person’s needs were as individual as each
person is unique.

We were the first to offer low cost time
sales of Amateur equipment. We were
among the first to trade for used equipment.

11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
714/772-9200
816/678-3127

331 N. Euclid, Anaheim, Calif. 92801
Butler, Missouri 64730

assure that each
piece of equipment operated the way it
should. We pioneered 'satisfaction guaran-
teed”’ and the ten day free trial policy. Then
as now we recognized our obligation to
provide amateurs everywhere with fine
equipment and good service.
At Henry Radio we don’t know any other way
of doing business. Since we have been active
amateurs for all these years, we know the
correct answers when we ask ourselves, "'Is
this the way | would want to be served if |
were a customer of Henry Radio?”’
Looking back, 50 years seems a long time.
Looking ahead we fesl like eager youngsters
impatient to know the exciting new experi-
ences that the next 50 years will bring. Eager
to help our amateur friends all over the
world share the unigue communication
thrills that only amateur radio can provide.

May we help you?

| h

Hemry iadlo

March 1978




TG A SUUD SEATE HE T80 faabscIne -

[T ] &.",‘"':3”.'3
O '

FRFU
S BT TERED
LR

s-redn

Y ]
1 oF AlaA "
i mooNe o ae

n v o 0
L
p

MECEAE W AT

o oo

TN BE oM

ay-
ow ICOM’s famous One/Two Team of sing!e knob frequency selection and dual
ps to the forefront of HF with an extremely compact, all solid state, fully synthesized,

100 W CONTINUOUS OUTPUT Maximizer of all modes and all bands, from 160-10M. The IC-701
is the ICOM breakthrough you’ve been waiting for: the future in HE

¢ Dual Independent VFQ's Built-in: At ¢ Continnously Variable Bandwlidth:

no extra cost, two digitally synthesized
inde endently selectable VFQO’s are
standard with every IC-701.

100 WATTS OUTPUT: The compact
1C-701 delivers an amazing 100 WATTS
OUTPUT, from a completely solid state,
no tune final, on ail modes and all bands!

All HF Bands, 160-10m: Fullband cover-
age of each of the six bands, plus some
exira coverage for MARS.

Fully Synthesized 'l‘uning: No time-lag:
no backlash: unbelievable bandspread,
with 100 Hz per divlsion and 5 KHz per

The IC-791 provides all filter widths for
SSB, CW, . and even SSTV,

Double Balanced Schotiky Diode 1st
Mixer is standard o provide the finest re-
ceiver IMD possible in a Hamband trans-
ceiver,

RF Speech Processor: This is an
KC-701 standard feature at no extra cost.

VOX: Fastbreak in CW; RIT; AGC;
Noise Blanker; Full Metering; and
many more [COM quality siandard fea-
tures come with your IC-701 HF
Maximizer.

turn.

The new IC-701 is simply the best HF .transceiver ever made: that’s all. For more information
ICO lg{()ur own demonstrations, see your ICOM dealer. The ultimate HF Maximizer is yours in your

lC-TOl.

Sold complete, with base u.ic amd
AC power/speaker, as shown.

1C-701 meets FCC Part 97.73.

AR ICOM radlios sigalficanily
excead FCC spacilications
limiting spurious emissona.

HF: \I'HFJUHP AMM’EUR AND MARINE COMMUNICATION EQUIPMENT

Specifications: ( ‘| Frequency Coverage: £.8 Mz - 240 MH2; 3.5 MHz —4.0 MHz 7.0 MHz — 7.5 MHx; 14.0 MHz — 15,2 MHz;
210 MH# -~ 21.5 MHx; 28.0 MHz —30.0 MH2 [ Frequency Covtral: LS1 based 108 Hz step Digital PLL synthesizer. Independent

- Trangmit-Beceive duplex on same band, standard with every radie. {7} Frequency Readou: b digit LED 100 Hz readout ] ¥ower

Supply Hequirements: (:C 13,6 V+ 15% Negatlve gronind curvent draln, 18 A max at 100 W output; AC power supply, speaker conscle
for AL operatlon [} Antenna lunp o 50 ohms unbatanced, VSWR 2.0:1 [ Welaht: 7.3 Kg ] Slee: (transcelver unit only)
imm () x Hlmm fw) x 3Tom (d]l'] R]F Power Cutput: W (AL) BTTY F11 100 Wr 558 (A3)), 160 W PEP; Continuouly
adjustable S:3HW ] Cenlsslon Mades: AL CN: ABJ, S55; FL RTTY [] Harmanic and Spourlens Cutput: moze tisan 60 dB balow
peak power {meets FCC 97.73) [ Carrler Suppresslon: more than 40 dB down [} Unwanted Sideband: mote than €0 ¢B down at
16 Hz AY input [} Micraphone impedance: 60 ohms 7] Receiving System: triple converalon, super heterdyne, with contluous

. handwidth centrol (100 He — 2.8 KH:)(’J Receiving Modes: AL, A3 (USBASAY, F1 C1IF Frequencies: 1e2 & 314, 90315 MHz; 2nd,

1007015 MHx; with, dwidth control 21 5

y: berter thar 0.2% micravolis for 10 dB S+ NN [ Selectivity: 5B,

‘RETY, = 1.1 KHzat —6 dB (adjustable to = .5 KHz min), + %.0 KHa at ~60 dB; CW, £ 250 Hzat -6 B + 700 Hz st +60 4B;

ON-N, # 100 Heet ~6 48, ¢ 500 Hz at ~60 dB (with Audio Filter )1} Spurlous Response Refection Ratlo: hetter than 60 B

-lICOMI*

‘DISTRIBUTEDEY: [
ICOM WEST, INC. 1COM EAST, INC. ICOM CANADA
Suite 3 . Suite 307 7087 Victoria Drive
13256 Northrup Way - 3331 Towerwood Drive  Vancouver B.C. ¥5P 3Y9
-Bellevue, Wash, 98005 Dallas, Texas 75234 Canada
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10-15-20 METER BEAM

Cushcraft engineers have incorporated more than 30 years of design
experience into the best 3 band HF beam available today. ATB-34
has superb performance with three active elements on each band,
the convenience of easy assembly and modest dimensions. Value
through heavy duty all aluminum construction and a price complete
with 1-1 balun,

Enjoy a new world of DX communications with ATB-34!

. SPECIFICATIONS
FORWARD GAIN- EXCELLENT wiND SFC - 5.4 Sq.Ft
F/B RATIO- EXCELLENT WEIGHT - 42 Lbs.
VSWH - 1.5-1  WIND SURVIVAL - 80 MPH.
POWER HANDLING - 2000 WATTS PEP
BOOM LENGTH/ DIA. - 18’ x 2 /8"
LONGEST ELEMENT - 32'g”
TURNING RADIUS - 18'g"
SGOMPLETE
UPS SHiPPABLE MO EXTRAS 70 BUY

IN STOCK WITH DISTRIBUTORS WORLDWIDE

CORFPOHRATION

BOX 4680, MANCHESTER, N.H. 03108
Marc!js?a 5




TL-922
The Kenwood family s growing! The TL
- rew linear amplifier, s now 4 reality.

thve yourself the “big signal” that eommands attention
on today’s crowded bands. The TL-822 runs the tull legal
limit on the ham bands from 160-10 meters and 1s com-
patible with most amateur exciters, The TL-8922 is a must
in any Kermwoad station.

Muake yourself heard like you've never been heard before.
with the Kenwood TI-922 hinear amplifier.

TRIO-KENWOOD COMNMUNICATIONS INC
111 WEST WALNUT /COMPTQON, CA 9022




INTERNATIONAL CRYSTALS

70 KHz to 160 MHz

HOLDER TYPES
F-605

F&05-SL

- HC6/L
HC-TIU G

CRYSTAL TYPES
(GP) for “"General Purpose” applications
(CS) for “Commercial” equipment
(HA) for “High Accuracy” close temperature
tolerance requirements
international Crystals are available from 70
KHz to 160 MHz in a wide variety of holders.

WRITE FOR INFORMATION

INTERNATIONALCRYSTAL MFG.CO.,INC.
10 North Lee, Oklahoma City, Oklahoma 73102
405/236-3741

HC-13/U
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Rirectors
Canada

AONALD J. HESLER,* VE1SH, P. (). Box
418, Sackville, NB EDA 3C0 (506-536-1208)

Vice Director; William W. Loucks, VE3AR
155 Brentwood Hd. N., Toronto, ON M8X 2C8
Atlantic Diviglon

HARRY A. McCONAGHY, W3SW, 8708 Fen.
way Dr., Bethesda, MD 20034 (301-365-4421)

Vice Director: Jesse Bieberman. W3KT
;1593515 Box 86, Yalley Hill Rd., Malvern, PA

Cantral Division

NON C. MILLER, WANTP, RR 1, Box 95,
Waldreon, IN 46132 (317-525-8452)

Vice Director: Edmond A, Metzger, WOPAN
1520 South Fourth 5., Springtield, L 62703

Etakota Division

GARFIELD A. ANDERSON, KPGA, 5B20 Chowen Ave.

South, Minneapolis, MN 55410 (612-922-1160}
Vice Director: Tod A Qlson, KETO

292 Heather Lang, Long Lake, MN 55356
Dealta Division

MAX ARNOLD,* WAWHN, 612 Hogan Rd., Nashville,
TRE 37220 (615-331-4556)

Vige Director; Robert H. Dilworth, WALGE

10023 Casa Heal Cove. Concord, TN 37720

Great Lakes Division

HICHARD A. FGBERT,* WBETU, 6479 Red Fox Hd.,
Heyneldsburg, OH 43068 (614-866-3022)

Vice Director: George H. Goldstone, W8AP

1010 Burnham Rd.. Bloomftield Hills, MI 48013
Hudson Division

STAN ZAK, K28J0, 13 Jenniter Lane, Port Ghester,
Y 10573 (14.839-5681)

Vice Diractor: George A, Diehl, W2IHA

20 Wilson Ave., Ghatham, NJ 07928
Midwest Division

PaLIL, GRALUER, WOFIR, Box 190, Wilsan, KS
67490 (913-558-5790)

Vica Directar: Glaire Richard Dyas, WQJGP
2933 Dudley %t., Lincoln, NE 68503

New England Division

JOHN C. SULLIVAN, WTHHR, Whitnay Road,
Culumbia, CT 06237 (203-228.8111)

Vice Director: Fred E, Evans, W1JFF

74 Bedlow Ave., Newport, Bl 02840
Horthwestem Division

ACBEAT B. THURSTON,* W7PGY, 7700 31st Ave,,
M_E., Seattle, WA 98115 (206-523-3167}

vice Lirector: Ronaid D. Mayver, K¥BT
6115 SE 13th Ave,, Portland, OR 97202
Pacific Division

WILLIAM J. STEVENS, WBZM, 2074 Foxworthy Avs,,
San Jose, CA 95124 (408-371-38194

Vice Director: Robert C. Smithwick, WEJZU
416 Remington Dr., Sunnyvale, CA 94087
Roanoke Division

k. PHIL WICKER, W4ACY, 4821 Hill Top Road,
Greensharo, NC 27407 (819-289-918D

Vice Director: Gay E. Milius, Jr., W4UG

524 Independence Blvd., P. 0. Box B24B4, Virginia
Beach. VA 23462

Rocky Mountaln Division

CHARLES M. COTTERELL, W@SIN, 430 5. Swadiay
5t., Lakewood, GO 80228 (303-985-0428)

Vige Dirgctor: Maurice <. Carpenter, KIHRZ
1310 South Tejon St., Denver, GO BOZ24
Southeastern Division

LARRY E. PRICE, W4RA, P. O. Bax 2067, Georgia
Southern Branch, Stateshoro, GA 30458

Vice Director! Bev B. Cavender, W4ZD
P. {3, Box 1083, Lake Placid, FL. 33852
Southwestarn Division

JOHN R, GRIGGS, WEKW, 1273 1dth 5t.. Baywood
Park, Los Osos, GA 93402 (805-528-0873)

Vice Director: Jay A. Haltaday, WGE.J
5128 Jessen Dr., La Canada, CA 91019
West Gulf Division

JACK D. GANT, W5GM, 521 Monroe, NW,
Ardmore, OK 73401 (405-223-2619)

Vice Director; Thomas W. Ghance, Jr., K5YM
5111 Aose Sireet, Grapeving, TX 76051

*Members Exacutive Committee

8 O8T=

Section Communications Managers of the ARRL

Reparts Invited: The ARRL Board of Diraciors (see list at la¢H) determines the policies ot ARRL. The 18 divi-
sions of the League are turther arranged into 74 adminlstrative "sections,” rach headed by an elected Sac:
tion Gommunications Manager. Your SCM welcomes reports of Individual and club activity. ARRL Fleld
Qrganization appointments are avallable covering a wide range o} amateur radio operating interests.
Whatever your license class, your SCM has an appointment avaifable. Chech with your SCM (below) for fur-
ther information, Section boundarles are defined in the booklet Gperating an Amateur Radio Siation, ires to

members.

Canadian Division
Afberta

British Columbia
Manitoba
Maritime-Nitd
Qrrtario

Quebec
Saskafchewan

Allantic Division
Delawars )
Eastern Pennsylvania
Maryland-D.C.
Southern New Jersey
Wastern New York
Wastern Pennsylvania

Cantral Division
Hitnols

Indiana
Wiseonsin

Dakota Division
Minnesota
North Dakota
South Dakota

Delts Division
Arkansas
Loufsiana
Mississippi
fennessee

Great Lakes Division
Kentucky

Michigan

Ghio

Hudson Divislon
Eastern New York
N.Y.C, & Long Island
Narthern New Jersey

Midwest Division
fowa

Kansas

Missaur
Nebraska

New England Division
Connecticut

Eastern Massachusetts
Maine

New Hampshire

Ahode istand

Varmont

Wastern Massachuselts

Nerthwestern Division
Alaska
idako
gonrana
regon
Washington

Pacific Division
Egst Bay

Nevada

Pacitic
Sacramento Valley
San Francigco

San Joaguin Vailey
Santa Clara Valiey

Roanoke Division
Narth Caraling
South Caroling
Virginia

‘Wast Virginia

Rocky Mountain Division
Coloraao

New Mexico

iitah

Wyoming

Southeastemn Division
Alsbama

Canal Zone

GEeorgla

Morthem Flarida
Southern Flotida
West indies

Southwestern Division
Anzona

Los Angates

Orange

San Diege

Santa Barbara

West Gulf Divislon
Northern Texas
Ckilahoma
Soufhern Texas

sydney T. Jones, VEBMJ, 10706 — 57 Ave., Edmonton, AB TEH 0Y8 [403-434-3862)

H. E, Savage, VETFB, 4553 West 12th Ave,, Yancouver, BC VBR 2R4 (604-224.5226)
Peter Guenther, VE4PE, Box 178, Morrls, MB ROG 1KO

Aaron D. Solomon, YE10C, 8 Crichton Park Rd. Dartmouth, NS B3A 2N8 (902-466-5188)
L P Thuvierge, VE3GT, 34 Bruce St. W.. Renfrew, ON K7V 3W1 (613-432.5067)

Edward Sieb, VE2BAQ, Box 296, Cote, &t Luc, PQ H4V 2Y4 (514-489-7974)

Perey A. Crosthwaite, VESRP, HH 3, Saskatoon, SK S7K 3J6 (306-668-4618)

Hoger £. Cole, W3DKX, 345 E, Roosevalt Ave,, New Castle 19720 -3284)58;)
George 5. van Dvke, Jr., W3HK, 4607 Conven? Ln., Philadelphla 19114 (215-637-8329)
Karl A, Medrow, W3FA, 118 W, Central Ave., Dawnidsonvitle 21035 (301-281-4008)
Raymond F. Clancy, WB2GTE, 222 E. Knight Ave., Collingswood 08108

Joseph M, Hood, K2Y4, 67 Mountain Ash Dr., Rochester 14615

Donald J, Mystewski, K3GHD, 35% McMahon RBd., N, Huntingdon 15642 (412-863.05701

Edmond A, Metzger, WIPTN, 1520 Sauth 4th 8t., Springfield 62703 (217-523-5861)
Michael P. Hisnter, WILF, 701 Babs Ct,, Beech Grove 46107 (31¢-787-1400}
Ry Padersen, K9FHI, 510 Park St., Juneau 5303¢

Helen Haynes, WBHHOX, 1238 W. Center St., Rochester 55501 (507-288-243
Mark J. Worcester, WAQRWLP, 1523 N, 20th 5t., Bismarck 58501 (701-258-5587)
Fxf Gray, WSD, Rte. 2, Salom 57058 (605-425.2354)

Sid Pokorny, WSUAD, P, (3. Box 4071, Horseshoe Rend 72512 (501-670-5588)
Rebert P, Schmlidt, WSGHP, 5100 Press Dr., New Orleans 701268

E. Ed Robinson, WEYTN, P. 0. Box 60X, Laurel 39440 (601-425-2381)

¢ 0. Keaton, WAAGLS, 141 Medearis Dr., Old Hickory 37138

Ted H. Huddle, W4GID, 604 Amanda Furnace Ur., Ashland 41101 (§06-325-4066)
Stanley J, Briggs, WEMPLUKESE, 18585 Pinetres Hd., Trenton 48183 (313-676-6248)
Henry R. Greelb, N8XX, 6580 Dry Hidge Fd., Cincinnati 45247 .

Guy L., Qlinger, K2AY, 128 Dahlia Dr,, Mahopag 10541
John H, Smale, K212, 315 Kensington Ct., Copiaque 11726 (516-228-4835)
Robert E. Neukomm, WAZMVQ, 404 O'Brien Ct., Wyckott 07481 {201-891-I064)

Max R. Qtto, WOLFF, 733 W. Benton 5t., lowa City 52240 {319.337-7179

Robert M. Summers, KBBXF, 3045 North 72nd, Kansas City 66109 ($H3-299-1128)
Larry G. Wilson, KBRWL, 5415 E. 97th St., Kansas City 64137 [@16-965-8453)

Ed O'Oanneti, WBAGWR, 1001 N, Minnesota Ave., Hastings 68901

John J. McNassor, W1GVT, 218 Beriin Ave., Southington 06489

Frank L. Baker, Jr.. W1ALP, 65 Beechwoad Ad., Halllax 02338 &17-203-7811)
Bili Mann, WTKX, P, (. Box 13, N, Jay, 04262 {207-645-308%

Rabert Mitchell, WINH, Box 137-A, Ghester 03036 (603-895.3456)

John Titenngion, W1EOF, 45 Mountain Ave.. Riverside 02915 (401-438-3619)
Rabert L. Saott, W1ANA, 9 Laros 5%, Swanton 15488 {802-868-4844)

William T. Lowe, W1TM, Commonwealth Ave., Great Barrington 01230

Roy Davie, KL7CUK, Star Route A 560E, Willow $YB83 (S07.733-2317)

Ed Hamlin, WrKDE, 1506 Rim View Dr., Caldwell BIEQS

Robert £ Lo, WYLR, RFD 3, Box 104, Bozaman 59715 (4UB-586-6417
Dwight J. Albright, WZHLF, 1678 Orchard Home Dr., Madtord 97501
Robert L. Klepper, W?IEL, 7027 51st NE, Marysville %8270 {206.659-3005)

Aobert B. vallio, WERGGNBKE, 18855 Shetfield Rd., Castro Valley 94544 (415-537-5104)
Leonard Norman, W7PBY, P. . Box 845, Roulder Gity BS00S (702-293-2001)

J, P. Gorrigan, KH8DD, P. Q. Box 698, Kaneche HI S6744

Harman A, Wilson, N6JV, Bte. 1, Box 730, Woodland CA 95695 (918-866-1465)

Mark L. Neison, AAGDIX, 2023 Kent Ct, Arcata, CA 895521

Charles P. McGonneli, WEDPD, 1658 W. Mesa Ave., Fresna CA 93711 (209.431-2038)
James A. Maxwell, WECF, P. O. Box 473, Redwood Estatas GA 95044 (408-353.2004)

William C. Parns, K4GHR, 6210 Gathic 1., Charlotte 28210 (704-365- 1150)

Thomas L. Lufkin, WA4DAX, 4337 Flyan Dr.. Chariestan Hqts, 29405 (803-554-8209)
Rebert L. Folimar, M4RF, 1057 Dune St., Norfolk 23503 (804.5870670"

[onald B, Morris, WBJA. 1135 Morpingstar La., Fairmont 28554 (304-366-7388)
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“It Seems

o Us...

Another Opportunity
for the Amateur Radio Service

On the second of February, there was a
demonstration before the FCC Commis-
sioners of the narrow-band voice modula-
tion system that was reported on in the
December issue of QST. An overflow
crowd in the Commission’s meeting
rooms listened to some rather interesting
statistics on how this system could
markedly increase the number of channels
available to, for e¢xample, the Land
Mobile Service, and to a technical analysis
prepared by the Electrical Engineering
Department at Stanford University.

In the statistics department, it was
noted that in the present land-mobile
bands between 30 and 470 MHz, there are
now 1586 fm channels, but that adoption
of this spectrum-efficient technology for
voice communications would permit an
increase to 12,390 channels!

During the technical analysis there were
4 number of test tapes played which
demonstrated the capabilities of the new
systemn under various conditions of noise,
interference, different carrier modes, and
s0 on. This writer found the high-noise
tapes particularly interesting, in that the
voice on an tm signal without the use of
the new technology would not even be
audible, but with the new technology it
would be aimost 100 percent intelligible.

There were a number of penetrating
questions asked by Commissioners and
staff in the morning meeting, and by
members of the public in the afternoon
meeting. 1t was emphasized by the coor-
dinator of the FCC’s Task Force preseni-
ing this report that while the preliminary
laboratory tests on the system appear
favorable, it seems obvious that no far-
reaching, frequency-management deci-
sions will be made by the Commission un-
til the system has been proven under ac-
tual communication conditions. That’s
where we amateurs come into the picture.

Many of the readers of this page will
recall the history of single sideband in the
early 1950s. It was a mode that had been
known technically for some time, and in-
deed there were a small number of com-
mercial circuits using ssb, but it had never
been adopted on a mass scale, for a varie-
ty of reasons.

In 1949 there first appeared (in QS7T, of
course) a number of ssb articles by
amateurs on how-to-do-it. A new monthly
column provided stimulus for amateurs to

adopt the new technique. Before long,
manufacturers provided complete ssb
transmitters, and the rush was on. Ssb
proved itself to be spectrum-efficient and
communications-efficient. DX enthusi-
asts, particularly, found that single side-
band would get through where a-m just
couldn’t make the grade,

The then-commander of the Strategic
Air Command, General LeMay, himself
an amateur, recognized the value of ssb
and wanted the Air Force to engage a con-
tractor to provide a test in order that there
would be data on which to base an Air
Force shift to ssb. But the cost of such a
civilian contract was deemed too high,
and so General LeMay installed a ham rig
on board an Air Force plane and arranged
that on an overseas flight he would main-
tain communications with the base back
in the United States and with amateurs all
over the world, all using ssb. It was a con-
vincing demonstration, and was in-
strumenial in ssb being adopted by the
Strategic Air Command.

The rest is history. Ssb is almost the
only voice mode used at hf by the
Amateur Service, and has been rapidly
adopted by many other services (albeit
reluctantly in some instances). But the
first extensive use was by radio amateurs.

Now we come upon what appears to be
a promising new technology. It bids fair to
substantially increase the number of chan-
nels that can be used by voice stations on
both hf and vhf/uhf. But before the Com-
mission or any other body will jump off
the deep end and support this new
spectrum-efficient technology, it needs to
be demonstrated on z nationwide and
worldwide scale. Who else can do it better
than radio amateurs? No one!

The technology has been developed, the
hardware is almost with us. As quickly as
possible we'll have another QST article
giving how-to-build-it details on a system
using both amplitude and frequency com-
pression/expansion.  The  amplitude-
compandor has been with us for some
time; the frequency-compander is new.
An integrated circuit which is the heart of
the frequency-compandor circuit has been
designed and is now in the throes of pro-
duction.

Who's going to be the second amateur
to put in an order for one of the new

units? — WIRU
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"Quiet Progress" in this issue tells about the annual meeting of the ARRL Board of Direciors.
Nothing sarthshaking -~ but quite a few items of interest to active amateurs| See vage 55.

Did you miss “"FM Repeater News" in February? It contained guidelines for use of autopatches
and phone patches which can keep amateur radio out of trouble with FCC on this scora! Extra
copies of the Guidelines are available for an s.a,2.e. addressed to Hg. with "Phone patch
Guidelines" in bold letters on the envelope,

Coming up --the ARRL National Convention. When? September 22-24, 1978. Where? San
Diego! More details soon, in QST.

Have good eyesight? QST is available in microform, from University Microfilms, Ann Arbor,
MI 48104,

Need updated information about materials available to blind and handicapped persons interested
in amateur radio? The new Blind and Handicapped Kit is now ready for distribution from Hyg.

AMBSAT-OSCAR D (to be known as OSCAR 8 after successful orbit) is now scheduled to he launch-
ed on SBunday, March 5, 1978. The launch window is between 17542 and 1804Z. Monitor WIAW
and OSCAR 7 Godestore for up-to-the minute information.

EMICC highly successiul with over 7700 contacts logged. QSL (with s.a.s.2.) to WIGAY,
Duncan Kreamer, Main St., “ineyard Haven, MA 02568 (DX to W1 QSL bureau).

Starting April 1, WI1AW w.ll aim 20, 15, and 10 meter beams at Europe for gode practice and cw
and RTTY bulletins at 1400, 1500, 1600, and 2100 UTC, Monday, Wednesday, and Friday only.
This will be a 2-month irial and continuance of the service will depend on listener response.

Did you participate in the February 11-12 QCWA QSO Party? Sorry about the confusion in the
rules but please remember to send vour logs to the N,J, Chapter, Box 312, Park Ridge, NJ 07656.

It's not too early to register your public-service net for the upcoming 1978-79 ARRL HNet Direc-—
tory. Registration cards may be obtained from Hq. for an s.a.s.e. Request CD-85,

Several months ago the Technical Department was rgorganized, Recently, page 3 of QST was
altered to reflect the new division of labor in that department, Rumors of Doug DeMaw's dis-
appearance from QBT are greatly exaggerated. He now has more overall responsibility but less
direct contact with the magazine.

The Code of Ethics emblem is now being distributed to those firms who gsupport the ARRL in its
efforts to have amateur transmitting equipment sold only o those people who are authorized to
use it. It will take a few months for it to appear in advertising and on dealers' counters, but
you can agk if a company has signed the Code and supports the league's efforts in this matter.

FLASH! At pressiime we received word that the FCC has taken actign in Docket 21135 to abolish
the future licensing of secondary and speciai-event station licenses (effective date unknown,
but should be around mid-March). No action was taken concerning the abolishment of club,
military recreation, and RACES station licenses; but an immediate freeze was imposed on the
acceptance of new applications for these types of licenses, Weanwhile, the FCOC has adopted

@ Notice of Proposed Rulemaking concerning the revision of eligibility criteria and processing
procedures for ¢club, military recreation, and RACES station licenses. Present secondary station
licenses will be valid until the end of their terms, and licensees who prefer their secondary

vall eign over their primary will be allowed to modify their primary station license to show their
preferred call sign. Details in “Happenings" for April, '

10 st



Hardly a month goes by that another “digital-dial’’ radio isn't
intfroduced. Read this for a clearer understanding of the
chemical and electrical concepts behind those numerical

readouts.

By Patrick A. Dreher,* WB1AJN

Almost six years have passed since
(8Ts Doug Blakeslee introduced readers
to the Tfamilies of solid-state devices
known as light-emitting diodes (LEDs)
and liquid-crystal displays {LCDs)." Now

those ‘‘readouts”™ have become com-
monplace items seen in almost every
household. They can be found in myriad
consumer devices, as well as amateur
radio equipment of all kinds.

Amateurs are becoming less and less
familiar with mechanical tuning devices
(some readers may never have the
“nleasure” of restringing a dial cord),
while they struggle simultaneously with
hecoming more at home with LEDs and
LCDs. In this article some useful data are
provided on how the devices work in
equipment which may already be on the
workberich or operating table, while at the
same time piving some guidelings to
designers and home builders as to the use
of displays, both light emitting and liquid

¥P, Q. Box 475, Rantam, CT 06750
‘References. appear o0 page [3,

crystal, We hope the reader will be look-
ing at his or her watch, transceiver or
microwave oven in a different light in the
course of the next few pages.

The Light-Emitting Diode

The process of extracting light from
certain materials has been known for over
a half century, It was discovered by an
electrical engineer named Henry J. Round
in 1907 when he connected two wires from
a hattery to a piece of silicon carbide and
observed that the crystal emitted a
yellowish light. However, it was not until
the advent of solid-state components in
alectronics that the light-emitting diode
began to appear to have commercial
possibilities. The familiar technique of
“doping,”” or introduction of a slight
amount of foreign substance to semicon-
ductor materials, was adopted in attempts
to mass-produce LEDs.

Researchers experimented with various
amounts of doping in different materials
in hopes of producing useful T.EDs in the

visible range. To attain these goals they re-
quired the resultant emitted light from the
LED to be restricted to the very small por-
tion of the electromagnetic spectrum to
which the human eye is sensitive. Fig. |
shows the spectral response of the human
eye to color as @ function of wavelength,
and the relative sensitivity to different col-
ors, Depending on the design goals for a
particular LED, the doping process could
be cither very helpful or completely
disastrous. Hence, research work pro-
ceeded slowly in fabricating and con-
structing suitable material and in
manufacturing processes for production
of visible LEDs. (There is also a series of
LEDs that operate in the infrared range of
the electromagnetic spectrum but because
these wavelengths are ionger than those to
which the human eye is sensitive they can-
not be used in visual displays.)

Visible LEDs

During the course of research with these
solid-state famps a number of infrared
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LEDs and visible LEDs were successfully
produced. The first practical visible LED
emitted a red light at approximately 660
nanometers. (It was constructed of
gallium arsenide phosphide.) At about the
same time another material (gallium
phosphide) was found to emit red light at
approximately 690 nm with an overall
brightness of 2.4 times that of the first
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Fig. 1 — Spectrat response of the human eye.
A 500-nm wavelength is the same as 5000
angstrams.

diode. However, this wavelength at 690
um translated into a resultant luminous
efficiency of only three percent compared
to the six-percent figure for the 66{-nm
LED. (Photometric definitions and terms
are of critical importance in evaluating the
characteristics of visible LEDs; see the ap-
pendix.)

Although the L.EDs emitted light in the
red part of the speetrum, red is not the
ideal coior for a visible-light-emitting
diode. It would be much better if yellow
or green LEDs could be produced, as the
human eye is more sensitive to these col-
ors. Research into green LEDs has pro-
duced some progress; the red LEDs,
however, remain the most popular, inex-
pensive, solid-state famp.

Multidigit LED Displays

Light-emitting diodes are finding in-
creasing  application  in frequency-
measuring devices and visual displays in
amateur radio. What are some of the re-
quirements and limitations that are placed
on the LEDs that are wsed in these
multidigit display devices?

Gerald Hall and Charles Watts in their
series of articles, *‘[.earning to Work with
Integrated Cifeuits,”? extensively discuss
digital readout displays using integrated
circuits. The articles focused on con-
structing  a  seven-segment numeric
display, showing the necessary integrated
circuits needed and their function in the
averall construction, whether it be a fre-

12 Nar=

quency counter or digital voltmeter. Fig. 8
of Part 4 (QST, April, 1976, page 20)
shows the block diagram containing the
clock, inputs, BCD counters (SN7490),
data latch storage registers (SN7475), and
the decoder/drivers (SN7447) necessary to
finally display the correct digit to the
LED.

As more digits are added to the visual
display this block diagram for construc-
tion of digital readouts may suffer from
financial problems. The totai cost of the
integrated circuits for these multidigit
displays becomes prohibitive and an alter-
native technique known as multiplexing is
used. This process uses one decoder-driver
which is sequentially time-shared with
each of the LED dispiays individually, All
of the segments of the display devices are
wired in parallei, thereby providing a sim-
ple system for shifting the character-
enable voltage tfrom one display digit to
the next. (Only a connection to the anode
of each position is required to activate a
single display.) A single BCD-to-seven-
segment decoder provides the appropriate
segment connections. Does this new cir-
cuit arrangement have any effect on the
operation of the LED?

In order to maintain the brightness of
cach digit, the current to each LED seg-
ment must be increased. A typical display
should be operated at a peak current of
100 mA for each segment, with a pulse cy-
cle of 50 to 250 microseconds at a duty cy-
cle of 20 percent, Not alf LEDs can per-
form satisfactorily under these conditions,
however. For example, the light output
from the 690-nm LED saturates at
refatively fow current densities and cannot
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Fig, 2 — Various formats for symbolic
displays.

be used In numeric’ or alphanumeric
displays. The 660-nm LED does not have
this problem and it i5 also inexpensive.
Hence, it is the most widely used LED for
visual displays.

In addition, not ali LEDs are the seven-
segment numeric type, Fig. 2 illustrates
other numeric and alphanumeric LEDs

that are manufactured. Each of these re
quires its own decoder-driver syster
which may entail a bit more expense tha
the seven-segment system. Similarly, thes
LEDs may also be multiplexed, In fact, i
is essential to multiplex these LEDs whes
they are used in large muitidigit display
because of the expense of constructing :
full set of integrated circuits to drive eacl
LED individually,

Suggestions When Using LEDs
in Construction Projects

A large number of manufacturers nov
market LEDs which operate in the visibl
region. However, before purchasing an:
specific brand, consider a few points.

First, the specification sheets for dif
ferent LEDs from the same manufacture
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Fig. 3 — A cross section of a typical reflection
device {LCD).

and for the same LED from different
manufacturers are, in gencral, very dii-
ficult to compare. This problem arises
when dealing with the photometry
characteristics of each diode (see appen-
dix). Basically, two types of diodes are
manufactured: point-source diodes, and
area-source diodes. The point-source
diodes are used as indicators or status
lights and the area-source diodes are used
for numeric and alphanumeric displays.
When considering which area-source LED
vou should use for your visual display
construction project, the following fac-
fors must be considered: the character
height, width, ambient lighting conditions
affecting the contrast ratio, and the ease
of visibility of the LED at various angles.

The size of the characters and the ease
of visibility must be chosen sv that the
display output meets the needs of the user.
Do you require the display output to be
seen for a large distance? If not, the
smaller characters may suffice. The larger
the characters, the more difficult it is to
maintain 4 uniformly bright output. Do
you require that you be able to view the
output at some angle other than perpen-
dicular to the output face? Then he
careful which LED you purchase!

Many LEDs have a limited viewing
angle for very definite reasons. Some of
the first commercial LEDs were packaged
in a clear epoxy lens. When tested in a
dark room the L.ED output was plainly



visible, but in bright light the LED output
could barely be observed, The output of
the diode seemed to be ‘*washed out™ by
the ambient lighting conditions. The
reason for this was that the bright ambient
light was reflected from the shiny internal
parts of the diode such as the connection
feads, the evaporated metal contact
regions on the chip, and the chip itself.
The resultant situation was that the sur-
rounding light conditions either equalled
or exceeded the power density of the LED
output.

Two methods were used to correct this
problem, some of which restricted the
viewing angle. Some manufacturers cor-
rected the problem by producing LEDs
with blackened reflective metal connec-
tions and mounted the entire display
behind a barrier with viewing slits. These
steps heiped mask most of the reflecting
surfaces with only 4 minimal decrease in
the effective viewing angle of the LED
itself. The other technique to reduce the
problem of ambient lighting was for the
manufacturer to package the chip in a dye
which is transparent only to the particular
wavelength of the LED output.

If the requirements for your construc-
tion project still necessitate clear-lensed
[LEDs that must-be used in bright light,
don’t despair. Manufacturers of clear-
lensed diodes will usually offer a compati-
ble filter that can be used with the LED.
Either a red filter or a circularly polarized
filter placed in front of the LED can cor-
vect an ambient-lighting problem. These
filters only decrease the output of the
LED by a small amount while trapping
the reflected light from the internal parts
of the LED, thereby preventing the
display from being washed out. Finally,
gertain  manufacturers may  encase
alphanumeric-display diodes in integral or
bubble-cylinder lenses. These lenses are
designed to increase the apparent size and
viewing angle of the display through
magnification. Although these techniques
allow the output to be viewed from a
wider angle, any imperfections in these
bubble lenses will produce distortions in
the L.ED output display.

So what LED should you buy? That
depends on the requirements for your pro-
ject. Dozens of companics presently
market many different types of LEDs. A
partial [ist might include General Electric,
Fairchild, Texas Instruments, Hewleit
Packard, RCA and Monsanto. Perhaps
the best information that can be given
about using LEDs in your construction
projects is just to shop around, know ex-
actly what you will require from your
visuai display, and match those needs to
the different products on the market.
There is no specific LED display that
eovers the butlder’s needs in every situa-
tion,

The Liquid Crystal

The liquid crystal, like the light-
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Fig. 4 — Phase-shift addressing commanly used to drive a typical seven-segment LED.

emitting diode, has a long history. Liguid
crystals were discovered in 1888 but it
wasn’t until 1936, when the first patent
was approved for a device using these
materials, that liquid crystals were con-
sidered to have commercial possibilities.

The original patent was for & device called
an optical shutter, an invention that
established the basic principles of
modulating light by means of liquid-
crystal materials. In the years which
followed, though, interest in electro-
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optical devices waned. It wasn't until the
late 1950s that Westinghouse and RCA
began investigating the possibilities of us-
ing the liquid crystals for slow-speed
switching and memory applications, From
this work evolved the idea for the liguid-
crystal display in the 1960s, and research
work with these devices has progressed
steadily since that time. But what is a [i-
guid crystal, and how does it act as a
visual display?

There is a very small group of organic
materials that have the peculiar char-
acteristics of simultaneously exhibiting
some of the properties of a crystal and
some of the properties of a liguid. What!?
The liquid crystal maintains the properties
commeonly attributed to a liguid, but in
addition displays something called “*long-
range orientation’’ commonly found only
in solid materials. This long-range orien-
tation allows the molecules to act in har-
mony and produce large responses to elec-
tric fields applied to these materials. This
produces something called an anisotropy
in the material. It is this process which is
responsible for enhancing reflection and
scattering of light incident on the liquid
crystal,

Liquid-Crystal Displays —
How Do They Work?

The most commaon LCD in use today.is
the nematic liquid crystal which uses
dynamic  scattering (reflection and
transmission). The term dynamic scatier-
ing describes the strong, wide-angle light
scattering that is produced when light hits
the Jliquid erystals mounted in their cells,
But what is the difference in producing an
LCD- output by reflection or transmis-
sion?

tn reflective display (Fig. 3) the scat-
tered light must have a high contrast with
the background. This is accomplished by
placing the mirror in the LCD cell so that
it faces into a dark background. In
transmission displays a visual output is
produced when an enable voltage is ap-
plied to the liquid crystals set between
parallel electrodes in the cell. This voltage
randomizes the polarization of the .CD
and enables a bright image to be dispiayed
in contrast to the normally dark
background. (The dark background is
produced when the liquid crystal cetl is
placed between crossed polaroids.) Do
these reflection and transmission devices
actually work? Yes, in spite of some dif-
ficulties shared with the LED family,

The retlection device runs into the same
problem that plagues the LED — the
viewing angle. Reflective dynamic scatter-
ing gives rise to spurious reflections which
destroy the readability of the device at cer-
tain angles. The transmission LCD has
troubles, too, Although this LCD has a
high contrast ratio (display to back-
ground} it suffers from the drawback that
it requires some type of light behind the li-
quid crystal to produce the cutput, thus
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Fig. 6 — Block diagrars of phase-shift addressing 2 multidigit LCD using a multiplexer.

canceling its only advantage over the
reflective devices — its low power require-
ment,

How to Drive LCD Dispiays

Liquid-crystal displays, like the L.EDs,
can be driven by using a standard BCD
counter, data latch storage register and a
seven-segment decoder-driver, with each
LCD needing a set of these integrated cir-
cuits to generate an output. Again the
question arises — what if | want to build a
multidigit dispiay using LCDs? Do [ have
to invest in all these ICs or can | multiplex
the dispiay? The answer is yes, liquid
crystals can be multiplexed, but not in the
same manner as an LED. The current can-
not be increased to produce a stronger ap-
plied field against the liquid-crystal seg-
ment,  When this  ““conventional”
multiplexing technique is used, sneak
paths develop in the LCD, producing ac-
tivation of unwanted segments. An alter-
native method must be developed. Before
we see in detail how LCDs are multi-
plexed, let’s look at another method of
driving a singie LCD and see if we can
adapt it to multidigit dispiays.

The technique is known as phase-shift
addressing and is illustrated in Fig. 4.
Square waves of equal amplitude and fre-
quency are connnected to the backplate
(anode) and the segments (cathode). The
relative phase between the {wo sguare
waves determines the state of each seg-
ment, The LCD segment is switched on
when the square-wave outputs are exactly
180° out of phase; it is switched off when
the relative phase of the square waves at
the segment again matches that of the
backplate,

A similar method of phase-shift ad-
dressing which is also used to drive LCDs
is called a bidirectional switch (transmis-
sion gate) and is illustrated in Fig. 5. To
construct such a switch, an n-channel
transistor and a p-channel transistor must
be connected in parallel. By adding a con-
trol inverter, a single-pole single-throw
switch is formed which van conduct in
both directions. The switch is turned on
and off by either a high- or low-positive
level at the control input. Each LCD seg-
ment is connected to a pair of these
bidirectional switches with the decoder
output being the control mechanism
governing the on/off states of the seg-
ment.

Muitiplexing 1.CDs

Let's take a close look at exactly what
happens to a liquid crystal when it is
driven by a multiplexing circuit. Dynamic
scattering occurs in LCDs when tur-
bulence in the liguid crystals overcomes
their long-range wrientation, producing
either a reflection or transimission of light.
In order to control this turbulence and
enhance the contrast ratio between liquid-
crystal segments that are on or off, a
magnetic field may be introduced to help
maintain the long-range orientation of the
molecules. In practice, however, it Is very
difficult to construct such a device, An
alternative method is to introduce high-
frequency electric fields. This technique
has the same effect on the liquid crystals
as does the magnetic field, while having
fewer construction problems. This pro-
cedure, using both high- and low-
frequency square or sine waves to drive
the LCD segments, s called two-



frequency addressing. By addressing the
segments  with two frequencies the
threshold for dynamic scattering is in-
creased, thereby increasing the threshold
voltage and enabling matrix addressing to
be used to drive the visual display.

What is important to realize is that a
high contrast ratio must be maintained in
the L.CD segments, The decay time of the
liguid-crystal material must be sutficiently
long to prevent any significant change in
the state of the LCD segment before it has
been rescanned.

Finally, there is another technique
which may be used to multiplex liquid
crystals. This technique will not save the
builder construction time or money in
1Cs, but it seems to be the easiest way to
construct an LCD display capable of be-
ing multiplexed from the original parts of
an LED display with the standard BCD
counter, data latch, and decoder-driver
for each digit. Fig. 6 shows this approach.
The Input is multiplexed and then a phase-
shift addressing scheme using exclusive-
OR gates is used to drive the LCD.

What to Expect in the Future

Visual displays are only the “*tip of the
iceberg™ in optoelectronics. As develop-
ments in LEDs and LCDs occur, they will

find applications not only in visual
displays, but in a host of other areas that
haven’t even been mentioned here such as
optical isolators, light-sensitive FETSs,
light-activated  SCRs,  photoresistive

detectors, PIN photodiodes and photo- -

transistors. Only the limits of an
amateur’s cleverness in applying these op-
tical devices to amateur radio will deter-
mine the extent of their development in
our hobby.

Appendix

The following are definitions and terms
used in optics to characterize the proper-
ties of an LED.

Incident flux density is defined as the

amount of radiation per unit area (ex-
pressed as lumens/cm?® in photometry;
watts/cm? in radiometry), This is a
measure of the ammount of flux received by
a detector measuring the LED output.
Emitted flux density is also defined as
radiation per unit area and is used to
describe [ight reflected from a surface.
This measure of reflectance determines
the total radiant or luminous emittance.
Source intensity defines the flux density
which will appear at a distant surface and
is expressed as lumens/steradian (photom-
etry) or watts/steradian (radiometry).

Luminance is a measure of photometric
brightness and is obtained by dividing the
luminous intensity at a given point by the
projected area of the source at the same
point, Luminance iy a very important
rating in the evaluation of visible LEDs.

While luminance is equated with
photometric brightness, it is inaccurate to
equate luminance as a figure of merit for
brightness. The only case where this rating
is acceptable is when comparing physically
identical LEDs. Different LEDs are sub-
ject to more siringemt ¢xamination.
Manufacturers do not use a set of consis-
tent ratings for LEDs (such as optical
flux, brightness and intensity). This is
because of the dramatic differences in op-
tical measurements between point- and
area-source diodes. Point-source diodes
are packaged in a clear epoxy or set within
a fransparent glass lens. Area-source
diodes must employ a diffusing lens to
spread the flux over a wider viewing area
and hence have much less point intensity
(luminance) than the point-source diodes.

References
'Bllag]‘(;?lee, “By the Light of a Diode,”” Q§T, May,
*Hall and Watts, “'Learning to Work with Integrated

Circutts,” Q8T, January-July, October, 1976, and
June, 1977,

Feedback

[} Herbert Stevens, W6RSP, advises that
in his szimple ¢w QSK (““Hints and
Kinks,” (ST for December, 1977) item,
insertion of relay K1 in the coaxial line
does serve to inhibit hash and backwave,

(1 In “Hints and Kinks® for January,
1978, the drawing for the ‘“Alternate
Receiving Antenna Modification® should
have shown the two ieads attached to the
additional miniature phone jack in reverse
position for correct operation.

] When WBIRXYV contacted WAILYIF
during his amateur radio demonstration
{lanuary, OST, page 58), he wasn’t
speaking to a YL, as he had thought.
WALYJF is a 15-year-old OM, whose new
call is WIYE.

I3 **Silent Keys' in January 1978 Q8T in-
correctly listed WOHQE, The correct call
is WBOHQE.

[} The weight-control drawing appearing
in ““Hints and Kinks"" for February, 1978,
shonid have indicated that the 47-kilohm
resistor is to be connected to C1, R4, CR1
and QI.

Strays -

QST congratulates . . .

7 John F. Kienzle, WA2UON, who has
been included in the 1976-77 edition of
Notable Americans as well as the current
editions of Community Leaders and
Noteworthy Americans, and Dictionary
af International Biography.

[J Bill Q’Kain,

K4LTA, named Ten-

nessee [nsuror of the Year by the insurors
of Tennessee.

During a regent business trip to the LS,
Martin Aitken, G2ACK, visited amateur friends
in New York, New Jersey and Indiana, renaw-
ing acquaintances made over the air from
England. G2ACK is shown at the station of
Ron Stier, W9ICZ

Far only a few seconds once every 36 days, OSCAR 7 is in a common window to both Hawaii ang
Washington, DC. Nevartheless, Lee Wical (latt), KHEBZF and Earl Skelton {right), N3ES, were able
to copy each other through the satellite after many months of eftart,
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Good test equipment is a must for any ham shack. But most
are also expensive. Not this handy electronic volt-ohmmeter.
Build it, and save money.

By Jay Rusgrove,* W1VD

Ask a dozen hams what piece of test
equipment is most valuable around. their
shacks, and most would probably re-
spond, ““My vacuum-tube voltmeter.””
Why a VTVM? Because this one in-
struments allows measurements of, to
some degree of accuracy, ac voltage, dc
voltage, and resistance. An important
feature of the VTVM is the high im-
pedance it presents to the circuit under
measurement. This is particularly impor-
tant with de-voltage measurements, An
instrument that has a low impedance (as is
common with inexpensive VOMSs) tends to
load down the circuit being measured and
disrupt normal circuit operation. Fig. I il-
fustrates how normal circuit voltages are
changed by connecting 4 low-impedance
instrument to the circuit. The lower the
impedance of the instrument, the greater
the error introduced by the meter.

Typical VIVMs have an input im-
pedance on the order of 10 megohms. As
van be seen in Fig. 1D, this type of meter
has little effect on the circuit. An instru-
ment with a specification of 1000
ohms/volt will often make it appear that a
circuit is working improperly when in fact
it is functioning normally. This likely
brings up another question, “*Why are
YOMs so popular?”” The answer to this is
simple. VOMSs are small, inexpensive and
portable, not requiring the ac¢ mains as a
power source. The vircuit to be described
here blends the attractive qualities of both
the VTVM and the VOM — measurement
accuracy and portability.

Circuit Detzgils

The circuit shown in Fig. 2 makes use of
two field-effect transistors in a balanced
circuit. Since no two active devices have
exactly the  same characteristics, some
means must be incorporated to balance

*Senior Assistant Technical Editor, ARRL
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Fig. 1 — EHect of voltmeter resistance on in-
dicated voltage in a typical case. Shown at A
is the circuit in which voltages are to be
measured. B, C and D show the eftects of
"loading" by voltmeters having various im-
pedances. At B, for example, the instrument
with a sensitivity of 1000 shms per volt on the
100-volt range (full scale) has an impedance of
1000 % 100 ar 100,000 ohms, Electronic
voltmeters {reprasented at [} have essentlaity
the same input impedance for all ranges of the
instrumerit. Although all three meters may be.
equally accurata, each indicates a different
voltage because the presence of the meter
itself changes the voltage acrosg R2.

the circuit under static conditions. The
zeTo potentiometer does just that since the
meter will read exactly “*0"” when the cir-

cuit is balanced. Any imbalance causes the -

meter to deflect, the amount of deflection
proportional to the degree of imbalance.

Voltage scales for both ac and de are
0-0.5, -5, 0-50 and 0-500. A series of
dlividers (R2 through R5) feed a portion of
the voltage being measured to the bridge
circuitry. A 1-megohm resistor is used in
the tip of the d¢ probe bringing the total
input impedance to approximately 7

megohms. The use of potentiometers in
the divider alleviates the need for preci-
sion, special-value resistors, thereby
reducing the cost of the unit considerably.

Measurements of ac  voltage are
facilitated by rectifying the ac and reading
the resulting dc  directly. Two I1N34
dindes, a 22-megohm resistor, and a
0.05-ub vapacitor form the rectifier cir-
cuit. B1 is used to calibrate the instrument
for ac measurements,

Resistance measurements are made in
ohms using five ranges: 0-50, 0-500,
0-5000, 0-50k and 0-500k, This circuit
makes wuse¢ of a linear ohms-readout
system. Conventional VTVMs and VOMs
use scales that are cramped on the high
end and expanded on the low resistance
end. This logarithmic system is imprac-
tical for 4 home-constructed instrument
since special meter faces are not generally
available. Linear readout of resistance
allows the user to read the value of
resistance directly from a standard meter
face. With this system a single meter scale
can be used for resistance and voltage
measurements.

Potentiometers R6 through RI10 are
used in place of precision, nonstandard-
value resistors. Each potentiometer con-
trols the voltage division for its associated
range.

Under normal circuit conditions with
the instrument placed in the ohms posi-
tion, the meter will rest gently against the
peg, off scale at the high end. When the
ohmmeter leads are connected togcther,
the zero potentiometer is adjusted so that
the meter indicates © resistance.
Separating the leads causes the pointer to
return to its position resting against the
high-end peg. D1 is used to limit the
voltage fed to the bridge so that the
pointer does not slam against the peg.

Construction
The cnclosure is made from pieces of
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BT1 — Battery, S-volt rectangulac.
D1 — Zener diode, 8. 2-V.
J1-J4, incl. — Standard tip jacks.
M1 — Panel meter, 0-50 yA dg; Radle Shack
22051 or equiv,
P1-P3, incl. - Standard tip plugs.
P4 -~ Standard test probe. Mount 1-megohm,
1f4-watt resistar inside probe tip.
P5, P8 — Standard test probe.
Q1, Q2 — Motorela MPF102; do not substitute.
J4 $1 — Spst toggle,
- OHMS o~ _ $2 — 2-pole, 3-position rotary,
P& < = 53 = 2-pole, S-position rofary.
B3

Fig. 2 — Schematic diagram of the FET VOM. All resistors are 1t4-watt carbon types except for the potentiometers. Numbered components not ap-
pearing in the parts fist are for text callout only. All controls except R11 are for calibration.

This inexpensive FET volt-ohmmeter can be
built with easily obtainable parts. Accurate ac,
dc and resistance measurements areg made
quickly with this high-impedance device,
without loading down the circuit being-
measured.

Fig. 3 — Circuit-board layout with parts overlay for the FET VOM. Shaded areas represent un-
etched copper areas of circuit board. This view is from the foil side of the beard,
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The inside of the FET VOM. Leads are dressed
with wire-tying twine to ptovide a neat ap-
pearance.

double-sided, glass-epoxy circuit board
material with the overall dimensions
measuring 4 X 6 X 2-1/4 inches (100 x
[50 x 60 mm). All seams are soldered
together aiong their entire length to ensure
a rigid construction. The battery is held
between two  pieces of circuit board
material soldered to the sides at several
locations.

All components other than the meter,
switches, battery and zero potentiometer

are mounted on & circuit board that
measures 2-7/8 X 3-1/8 inches (73 x 79
mm). A suitable foil pattern with parts
fayout is shown in Fig. 3.

The schematic shows a number of con-
nections to ground, In this particular cir-
cuit, ground is not the cabinet of the in-
strument but rather a *‘floating”” ground.
By not connecting any of the circuitry to
the cabinet there is no chance of having
dangerous voltages on the case, This
means that the circuit board ground foil
should not be allowed to contact the
cahinet.

Although the unit shown in the
photographs was left natural (tarnished
copper) with a clear acrylic coating, there
is no reason why the builder should not
paint the finished VOM. Treat the copper
like any other metal surface when paint-
ing. Any type of labeling that suits the
builder’s fancy may be used. Dry transfer
type labels were used on the unit shown.

Calibration

Adjustment of the completed FET
VOM is simple. However, it does require
the use of a calibrated meter and a source
of variable-voltage dc. The dc ranges
showld be adjusted first. Connect the
calibrated voltmeter in parallel with the
FET VOM and attach these connection
points to the variable-voltage dc supply.
Start with the lowest range (0-0.5) and set
the suppiy voltage for a midscale reading
{0.25 volt), Adjust R2 so that the FET
VOM reading conforms with the reading
on the calibrated meter, Do the same for
each of the other ranges using a voltage

Strays -’

{ST congratulates . . .

(1 Dr. Robert Reed, vice president,
engineering, of the John Zink Ca., Tulsa,
named Inventor of the Year by the
(klahoma Bar Association.

ACQUAINTANCES RENEWED

[ Despite knowing each other for more
than 32 years after meeting in the
Solomon Islands during World War (1,
Allan Papworth, ZL1PA, of Warkworth,
MNew Zealand and James Hanson,
WINQO, of Haddam, CT, had made suc-
wessful on-the-air contact only twice, Late
last summer they finally had a chance to
really catch up on old times when Pap-
worth took an extended vacation to North
Ainerica. [ronically, both men's wives are
named Irene.

18 o5t

L1 Prior to departing for Europe on a
long-delayed honeymoon last summer,
Steven Decho, WB6ZFI, of Canoga Park,
CA, happened to make a 20-meter contact

that will allow the meter to read near
midscale, Should 250 wvolts not he
available for the high-range calibration,
50 volts couid be used., vielding oniy a
small difference in accuracy. Care shouid
be taken to touch only the plastic insula-
tion on the potentiometers since potential-
{y dangerous voltages are present in the
circuir.

Ac caltbration is somewhat simpler
since the basic voltage dividers have
already been calibated. The ac line voltage
should be used for calibration, again con-
forming the teading on the FET VOM
with the calibrated meter, R1 is provided
for this adjustment.

Calibration of the ohmmeter circuitry is
done in a similar manner. A resistor that
will allow the meter to read approximately
midscale for gach range will be required.
Lf the resistors are of the precision variety,
a calibrated ohmmeter will not he re-
quired, However, if the resistors used for
calibration are of five-percent tolerance or
greater, it would be wise to use a
calibrated meter. For example, a 27-ohm
precision resistor could be used for the
lowest frequency range. R6 would be ad-
Jjusted for a reading of exactly 27 ohms on
the FET VOM. A 10- or 20-percent
tolerance resistor could be used provided
a calibrated meter is available. In that case
the FET VOM reading should be made the
same as the calibrated meter. Simply do
the same for the remainder of the
resistance ranges. That completes the
calibration of the instrument, and it is
ready for use in those many applications
around your shack. fyEFET

with Henry and Yvonne Meier, DFIKM
and DIQJF, near Aachen, Germany, and
was immediately invited to spend a
weekend there, They did cnjoy the
hospitality and with a reciprocal permit
Steve worked back into the L.A. area he-
tween pileups on the DL tepeaters. The
Dechos were similarly hosted by another
on-air friend. Carlo Bugnano, [1BGJ, in
the italian Alps.

Worldwide, total strangers in amateur radio can easily become gooed #riends. Shawn in the photo
at left, DFTKM ({left) and wife DJ@JF hosted WBBZFi and his wife, while at right, ZLIPA (left}
visited WINQQC (right).



The versatility of the QST IC-course digital voltmeter/
frequency counter expands with this compact, easy-to-build
adapter. Use it to measure R and C values.

By Robert Shriner,* WAQUZO

Wth diligence you completed the

course on ICs (QST for January through
July and October, 1976, and for June,
1977}, Resting amid your sparkling
amateur radio equipment is that versatile
digital voltmeter/frequency counter, a
product of the course trail that led vou
through the mysteries of (Cs.! Perhaps
you went the distance and even added
some [4 TTL ICs as suggested in my arti-
cle, ““The DVM/Frequency Counter
Becomes a Clock,”” which appeared in
QST for January, 1977. Satisfied with
your accomplishment, you might lean
hack in vour swivel chair and ask, “So,
what else is new?””

This, the second of what [ am sure will

*[740 E. 33th 5t., Pueblo, CO 81002

[Editor's Note: The entire series, all nine parts, has
been reworked and is now available in a 48-page
hooklet format with an attractive cover. A shopping
Jist and index have been added, and priating errors
n the earlier QST parts have been corrected in
the hooklet. These hooklets are available from the
Circulation Department of ARRL hq. for $2 per
copy ppd. in the U.S,, $2.30 elsewhers, |

The resistance/capacitance adapter designed for use with the QST IC-

serias DVM/requency counter.

SISTANCE
KE "

JHE SHTTOUE
el

be many adapters for the DVM/counter,
is an answer to that question. The
usefulness of a device for measuring
unknown resistances and capacitances
stands without reservation. Any amateur
who likes to build and service his own
equipment knows the desirability of being
able to take such measurements, Then,

where does the DVM/counter come into-

the picture? Well, right here.

Back at my drawing board, determining
what would be required to adapt the
DVM/counter for measuring such
parameters, provided an interesting
challenge. With a **black box’ approach,
a prototype evolved that permitted the
adapter output to be fed to the DVM by
means of the DCV and DCIO0 range.
When constructed, the black box
responded like a genie evolving from a
magic [antern.

Overall design objectives called for a
compact device with solid-state construc-
tion and a seif-contained power supply.
Not only would the finished product be

able to measure resistances and capaci-
tances as shown in Table 1, but also addi-
tional capability would be incorporated
whereby there would be two auxiliary
ranges for capacitance testing and one
auxiliary range for resistance testing, A
regulated power supply would provide the
+6, +12, -6 and —12 voltages needed
for operation. ‘Two rofary switches would

Table 1 — RC Adapter Range

Gapacitance S1A FPosition
01 uF + 10 (B}

013 uF MF (C)

0-100 uF 10 (D)
0-1Q00 uF x 100 (E)
Resistance 52A Position
0-1000 q + 10 (H}

0-10 k2 ed)

0-100 kg *10 (K)

0-1 M2 100 (L}

B through L are switch positions shown an
schematic diagram.

tnner construction of the RC adapter. The chassis, constructed from pe-

board material, is protected by a rugged plastic utitity box having outer

dimensions of 5718 x 3-1/16 x Z-1/8 inches (149 x 78 x 54 mm).
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Tel. 303-542-5083,

1, G4, G5 — 220 uF, 16 V, Sprague
227G016CG or equiv.

{2 - 22 uFF, 16 V, Sprague 226GMMB5AS
ar equiv.

C3 ~ 130-pF disk, Sprague 1CC0G131X0100C4
or equiv.

D1 — Silicon small-signal diode, 1N914 or
equiv.

D2, D3 — Silicon rectitier diode, 200V, 1 A;
1N4003 or equiv.

D4, D7 — Zener dicde, 6.2 V¥, 400 mW,
IN753 or eguiv.

Ds, D6 — Zener diode, 12.0.V, 400 mW,

enable the device to cover the resistance
and capacitance test range.

The Capacitance Section

To explain the functions of the adapter
as an accessory for the DVM/counter, let
us examine the capacitor test section first,
The main principle behind this part of the
adapter is that when a voltage is applied to
a capacitor, a specific time period will be
required to bring the capacitor to full

20 5T

1N759 or equiv,

[8 — 316-in, red LED, Motorola MLEDSOD or
equiv, {11 on pc board).

F1 — 1/2-A pigtail fuse, Buss MDV 12 A, 250

"'i,.

J1, J2 - Sway binding post. (Radio Shack
package Ho. 274 561 inciudes red and black
posts.]

91,02, Q93 —N channel JFET, 2N5486 ar
UiV,

51, 82 — 2-pola, 6-position rotary switch, CTS
no. T206 or equiv,

charge. The time period of course depends
on the value of the capacitor, One must
note, however, that charging will not take
place normally in & linear fashion unless
some special arrangement is made, If a
capacitor is charged with a constant cur-
rent, then charging will take place linear-
ly. This fact of electronic life forms the
basis for operation of the capacitor testing
section of the adapter: For this project, an
n~channel, depletion-mode IN5486 JFET

$3 - Dpdt momentary toggle switch, Alco na.
PATAZ206T ar equry,

S4 — Dpdt toggle switch, Alco no. MTAZ06P
ar equiv.

T1 — 124V, 100-mA power transformer,

© Mouser no. 81PG120. Mounting centers
1-13/186 inch.

U1 ~ Dual operational amplifier. National
Semtconductor type LM1458. Inter-
changeable with 1G type 5558.

U2 — Linear |C operational amplitigr, RCA
type CGA3130.

was pressed into service as (01, 4 constant-
current source,

if vou refer to Fig. 1, you will observe
that the supply voltage for Q1 is fed
through S1A, the capacitance-range
rotary switch. Rl through R6 arc the
current-limiting resistances for the four
range steps normally used in capacitance
testing with the adapter. For the moment,
we will not consider the auxiiiary ranges.

As vou look across the schematic
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Fig. 2 — Faceplate template at aciual size, Biack represents copper. Epoxy pe-board material is used for the faceplate and the circuit board. The @
and the MF switch positiens are direct-reading positlons without a muttiplier.

Fig. 3 — Actual size circuit-board template and parts placement guide. Black represents copper. A jumper is {0 be connacted between the foil com-

mon and R34.

diagram, UlA comes into view. This
L.M1458 operational amplifier, with
which you might be well acquainted from
other projects, stands as a traffic director
for this part of the adapter. Ht is
equivalent o the 5558 operational
amplifier. Section UIA functions as a dc
switch, the purpose of which is to call a
halt to the charging at a specific voltage
point. (32, another 2N5486, provides an
additional coustant-current source. And
D1 is the one-way guard that prevents €2
from discharging back into UIA.

Now, let's view this area a little more
closely. Presume for instance, that we
have an unknown capacitor, the value of
which we wish to determine. We connect
the capacitor to be checked across ter-
minals 1 and J2, 54, the selector switch

for cither resistance or capacitance tests, is
piaced in the capacitance position. 53 is
used to short out the capacitor under test
and also C2. The output lead is plugged
into the DVM/counter an which the con-
trols are set for DCV and DCI0. Observe
in Fig. [ that the output lead to the DVM
is connected to S4B, Back at U1, pin 1 is
standing high (+12 V) and supplies
voltage to Q2.

As we open S3, two things begin to hap-
pen. The unknown capacitor starts charg-
ing up as well as C2. When the unknown
capacitor reaches a voliage that causes
UIA to switch from positive to negative,
then C2 stops charging. Diode D1, being
unidirectional, prevents €2 from dis-
charging into U1A.

Once the charging process is ended, we

have a voltage standing on C2 that is pro-
portional to the value of the unknown
capacitor. We then proceed to feed this
voltage into the DVM where it will be in-
dicated. There is something to be said for
the adage that seeing is believing. So, let
us see for ourselves.

For an example, set the capacitance-
range switch (31} to the MF position and
connect a capacitor to the jacks, J1 and
J2. Press the capacitor test switch into the
test position and observe the reading on
the DVM. Suppose, then, you see 4,70
volts appearing on the meter. Such a
reading indicates that the capacitor under
test has a capacity of 4.7 uF. This becomes
a direct reading. [n other words 1 volt on
the DVM means 1 pF of measured

capacitance.
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A reading over 10 voits on the VM in-
dicates an overvoitage. Therefore, we
move the capacitance range switch $1 to
x10. Should the meter indicate 4.70
volts, the value of the unknown capacitor
would be 4.70 x 10 or 47 uF. On the
other hand if the reading appears to in-
dicate less than | volt, the procedure to be
followed is to set the capacitance range to
+10 and remeasure. Mow, if the meter
shows 4.70 volits, the value of the
unknown capacitor would be 4.7 divided
by 10 or (.47 uF,

As you scanned the schematic diagram,
perhaps you noticed Cl resting adjacent
to S1B. This capacitor comes into play
when measurements require the high
range. By means of S1B it is switched into
the circuit to parallel C2,

The Resistance Section

The nature of the resistance measure-
ment section should seem fairly obvious as
one looks over that portion of Fig. 1. The
linear integrated-circuit operational am-
plifier, CA3130 (U2), is incorporated as a
voltage-to-resistance converter. Very sim-
ply stated, the output (at pin 6) is fed back
to pin 3 through a range resistor. The
unknown resistor is connected at J1 and
12. The lower the value of the unknown
resistor, the less the voltage available
through R3I to pin 5 of UIB and conse-
quently, the lower the voltage at pin 7,
which is fed to the DVM. Because of the
high input impedance of the CA3130 (1.5
x 10'? ohms}, this COSMOS operational
amplifier is well suited for use as U2.

Pin 2 of U2 is fed by Q3, another
constant-current source, and is connected
to pin 6 by way of R22 and R21 in order to
control the range. Ap explanation of the
procedure for testing resistors is covered
under calibration.

Coastruction

The compact arrangement of com-
ponents without the sacrifice of easy ac-
cess to the puarts is evident in the
photograph showing the construction
features. [n the prototype, | mounted the
circuit board against the front panel
which is also 4 piece of circuit board
material, This feature permits mounting
everything on one chassis, a convenience
for easy servicing. The front panel, shown
in the first photograph, was polished with
fine steel wool and coated with
polyurcthane varnish. The circuit board is
soldered on both sides and at right angles
to the front panel. Its purpose is to pro-
vide a rugged chassis for mounting all
COMPpPOnents, -

(eneral procedure for constructing the
adapter is to assetuble alf parts, except the
ICs, on the circuit board and mount the
switches and jacks on the front panel.
Connect the switches as shown on the
schematic diagram. All suldering should
be done with high-quality solder to assure
good solder joints, Proper wiring can be
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simplificc. with the use of color-coded
wire. ¢ 5 mounted on S1B and is the
only compooent mounted off the board.
Connect a jumper from point X to paoint
X on the board.

Upon completion of construction work,
techeck For possible errors and poorly
soldered connections. Then piug the ac
line into a 117-V source and turn the dude
on. Test for proper supply voltages at Ul
and UJ2.

Next, turn the unit off and plug in U1,
Caution: Be very careful in handling U2,
This unit comes from the factory secured
to a piece of black foam which, in effect,
shorts all pins together. Before removing
£J2 from the foam, wrap several turns of
very small wire around the pins close to
the case. After plugging U2 in the socket,
remove the wire, This measure is to pro-
tect the device from damage by static elec-
tricity. Once installed, the danger is over.

Calibration

After the adapter has come off the pro-
duction line and the initial tests, described
above, are compieted, calibration is the
only remaining task. If you suddenly have
a feeling of dismay because of all the
variable resistors, may I assure you that
calibration is not at ail difficult. Simply
relax and proceed one step at a time,

Capacitance

A good approach would be to start with
the capacitance section first. One shouid
understand at the very start of this exer-
cise that capacitor values have a very high
tolerance. A 4.7-uF capacitor, for in-
stance, may well have a toierance of —10
percent to -+ 50 percent such that the
capacitance might actually be anywhere
from 4.23 to 7 uFF. However, we will read
it out as 4.70 on the DVM. This situation
might be compared to sending a race
horse out to plow the north 40; extreme
accuracy is rather foolish.

The advice, therefore, is to locate the
following values of capacitors in the best
tolerance rating vou can get your hot little
hands on: 0.47 uF, 4.7 uF, 47 uF, and 470
uf. Connect the 0.47-uF capacitor to J1
and J2. Set $1 to position B (the = L0
position). Plug the unit output lead into
the VM with the latter set for DCV and
DC10, the one-second time base, Press §3
and observe a reading. Release the switch
and adjust R10 a little. Repeat this pro-
cedure until 4.700 is read on the DVM,
Recall, now, that the adapter is in the
DIVIDE-BY-10) position. Therefore, 4.7
should be divided by 10 with the result in-
dicating a capacity of 0.47 uF, What may
disturb you is the slow decrease of the
reading on the DVM as you hold S3. The
reason for this decline is that the DVM is
slowly drawing the voltage out of C2, a
normal condition.

Continuing the calibration process, a
4. 7-ul capacitor shouid next be connected
to 11 and J2 (observe polarity) and set S1

to C, the MF position. Press 83 and note
the reading. Release 83 and adjust R3.
Repeat until the DVM indicates 4,70. Pro-
ceed to S1D (x10) and B1E { x100)
following the same process for calibra-
tion.

Resistance

Adjustment of the resistance section is
just as easy. Locate the most accurate
resistors you can in the following values:
470 ohms, 4700 ohms, 47 kQ and 470 ki.

Set 52 to L (x100). Turn R21 to
midrange. Short J1 to J2. Adjust the fine
zero on the DVM. Connect a2 470-kQ
resistor to J1 and J2 after removing the
temporary short between the terminals.
The exact value of the resistor is not im-
portant but do get a resistor with the best
tolerance available. Adjust R34 for the ex-
act reading of the resistor. MNext, try
several resistors between 100 kQ and 1
M. What this test should disclose is
whether or not the adapter is providing a
linear reading. If not, move R21 and try
again. Continue until the linearity seems
satisfactory.

For the remaining adjustments move §2
to the H position (). Connect a 470-ohm
resistor across Ji and J2. Adjust R13 for
exact reading. Use a 4700-ohm resistor for
adjusting R15 and a 47-kQ resistor for set-
ting R17.

With the construction and calibration
completed, your fittle shoe box now has
the capability of testing two more compo-
nent parameters. Should you not have a
DVM/counter (by all means you ought
tol, the output of the adapter can be
matched to any high-impedance meter,
digital or analog, by changing the valucs
of R28 and R29. For instance if a meter
shounid have an input impedance of 2 M1,
then the values for R28 and R29 would be
changed to 2 MQ respectively.

The auxiliary positions have been pro-
vided to enable the builder to meet future
needs. For example, one might desire to
have # particular testing range apart from
those i the basic design. Some possible
uses for the auxiliary positions might be
for temperature sensing, antenna eleva-
tion indication, or rain-gauge meastire-
ments. These could be handled through
the auxiliary no. 3 channel, A usc for the
capacitance auxiliary might be the testing
of a variable capacitor.

The adapter is capable of rendering
dependable capacitance measurements
between 0.01 uF and 1000 ¥, While it is
possible to take ineasurements in the
vicinity of 3000 uF there could be a higher
margin of error.

Although not directly related to the
adapter, I'd like to conclude with a sug-
gestion for those amateurs who may ex-
perience dJifficuity in construction and
operation of the DVM. You must get the
frequency counter section working first,
followed by the de-volt portion, und final-
Iv the ac-volt section, g



Locating Geosynchronous

Satellites

Tracking a satellite requires new azimuth and elevation
figures every few minutes . . . unless its position is “‘fixed.”
Then a pocket calculator will tell you where it's at.

By Bill Johnston,* NSKR, ex-WB5CBC

Radio amateurs have developed much
interest over the past few years in the use
of satellites. Most of this interest centers
on the OSCAR communications satellites
— those amateur ‘‘repeaters’” which are
circling the earth several times daily.
There are others, as well, known as
NOAA, ITOS and TIROS. These scries
are weather satellites, and all are in very
nearly identical polar orbits,

But more recently several pioneering
amateurs have sparked an interest in the
use of other satellite series, such as those
called ATS, SMS and GOES. For some
years these satellites have been transmit-
ting high-resolution earth photos on vhf
and nfcrowave frequencies. Transmis-
sions are made in bhoth real-time and in
play-back modes. A number of hams have
prepared home-built equipment to receive
the pictures.'* What’s so different about
these latter satellites? Each is placed in a
geasynchronous orbit, one whereby the
satellite seems to remain in the same place
all the time, A peosynchronous OSCAR is
entirely within the realm of possibility
within the next few years. The task of
directing antennas to it would become an
important element of its use,

Computing azimuth and elevation
angles with a pocket calculator for non-
synchronous satellites is not particutarly
practical since this type of satellite is con-
stantly changing position and requires
recomputatioinn of a new set of figures
every minute or so. Consequently, most
hams tracking these satellites use some

*180% Pamona Dr., Las Cruces, NM 88001
‘References appear on page 25, '

form of computer-generated perpetual
printout® ar plotting board.

The synchronous satellite is a different
story, however, since it always remains in
the same position in the sky, relative to
the observer. This occurs because the
satellite is placed in a perfectly circular
equatorial orbit. Its altitude is such that its
orbital period exactly matches the rota-
tion of the earth (i.e., 24 hours}, corres-
ponding to an altitude of about 35,800 km
(22,245 miles) above the carth’s surface.

(Consequently, it is necessary to compute.

only one set of azimuth and elevation
angles to position an antenna for a given
synchronous satellite. This task can be
easily accomplished in a few seconds on

GROUND STATION

Ve
EQUATOR

SATELLITE
SUBPOINT

Fig. 1 — The angle of great-circie arg, , be-
tween the ground station and the satellite sub-
point may be selved as a right sphericai
iriangle (see Eq. 1). The satellite subpoint is
that point on the earth directly bengath the
satellite.

any pocket calculator with trig functions.

The procedure for computing satellite
arimuth and clevation angles is well
documented,* and the method to be used
for a synchronous satellite is actually no
different from any other. Its special
characteristics, however, permit a number
of simplifications, and the problem
reduces to litile more than the solution of
a right spherical triangle. Additionally,
for our purposes we can make the follow-
ing assumptions: {1) that the earth is
perfectly round, and that its radius is 6367
km (3957 miles), and (2) that every syn-
chronous satellite has a perfectly circular
orbit, lying directly over the equator, at
an altitude of 33,800 km (22,245 miles)
above the earth’s surface,

The Actual Computation

The first step we want to carry out in
the actual computation is to compute the
great-circle angle, ¢, between the ground
station and the satellite subpoint. (This is
the point on the earth directly below the
satellite.) See Fig. [. The formula, then, is
that for a right spherical triangle
¢ = cos ' (cos b X cosa) (Eqg. 1)
where

¢ is the great-circle angle between the

ground station and the sateilite subpoint.
a is the latitude of the ground station
(north is +, south is - ).

b =g - f.

¢ is the longitude of the ground station
(east is -+, west 15 — |

f is the longitude of the satellite sub-
point {east is +, west is —~ .

When computing b, be sure to retain
the proper aigebraic sign. Also, b must re-
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main within the range from -180° to
+ 180°, and if it does not, we must add or
subtract 360° as necessary to put it back
within that range. Note that ¢ is an
angular measure, just as a and b are
angular measures in terms of latitude and
longitude,

Not only is ¢ used in a subsequent
calculation, but it gives us a quick check
at the beginning as to whether the satellite
is actuaily within view of the ground sta-
tion (i.e., above the horizon). The ab-
solute value of ¢ must be less than 81.3° to
be useful, (This is the value of ¢ when the
clevation angle is zero). If it turns out to
be greater than this value, then the
satellite is below the horizon and there is
o need to carry out any further calcula-
tions. For that maiter, in the step prior to
computing ¢, if b turns out to be greater
than 81.3° we know even then that the
satellite is not visible, That difference of
longitude would put it below the horizon
even if the pround station were located on
the equator.

Incidentally, if you care to know the
great-circle distance along the surface of
the carth between the ground station and
the satellite subpoint, multiply ¢ (in
degrees} by [11.136 to get the distance in
kilometers, or by 69.057 to get the
distance in miles. We can now compute
the azimuth angle, A, directly.

For a northern-hemisphere ground sta-

tion, use
. \
A = 180° + tan™ (“_I:"}_n___@_j
., smma /

{Eq. 2n)
For a southern-hemisphere ground sta-
tion, use

A

. tan b
A = tan™ (\_msin a 1)

{Eq. 23}

The purpose of having separate for-
mulas {2n) and (2s5) for northern- and
southern-hemisphere ground stations is
simply as an aid in handling the algebraic
stgns of the computed angles and identify-
ing the appropriate angular quadrant in
the final result. This simplifies matters
when soiving the problem on certain types
of calculators, but [ do not mean to imply
that this is the only way to get the solu-
tion. In either case, if you come up with a
negative azimuth angle, add 360° to it so
that it will lie in the range from 0° to
360",

Now, looking at the earth in cross sec-
tion, Fig. 2, the great-circle angle, ¢, is
shown on the surface of the earth. The
central angle, C, is the same angular
measure and is eqgual to c.

The slant range, S, between the ground
station and the sateflite is found by the
law of cosines

8 ==
VR + (R + h¥ = 2R(R + h)cos C
(Eq. 3)

24 OST=

GROUND STATION

"~ SATELLITE SUBPOINT
ON EQUATOR

o~
SATELLITE

Fig. 2 -— Cross-section representation of the garth showing the ground-station/satellite relation-
ship. The angle of great-circle arc, ¢, is the same as that shown in Fig. 1, and is equal in degrees

to included angle C.

wherea

R is the radius of the earth (6367 km or
31957 miles).

h is the height of the satellite above the
surface (35,800 km or 22,245 miles).

C is the central angie, cqual to ¢. The
elevation angle, E, then, is given by

St + R — (R + Wpf

2 RS %0

(Eq. &

E = cog?!
{

We now have all the formulas we need to
compute azimuth, elevation and slant
range, plus a couple of other useful jitems.
Sa that we can put them to practice, Table
i gives the present longitudes of a few syn-
chronous satellites that we might be in-
terested in,

Table 1
Geosynchronous Satsllites

Satellite Longitude Fraguency
tMHz)
GOES-1 m[/TW 1691.011687 .1
GUES-2 @n route 1691.0/1687.1
SMS-1 105 W 1691011687 1
5MS-2 135° W 1691.0/1687.1
ATS1 149 W 135.6
ATS-3 69 W 13566

{See text for address to ohtain latest status.)

Because of a variety of orbital pertuba-
tions, most geosvnchronous satellites
wobble a few degrees from a perfect orbit,
and for operational reasons their station
longitudes are adjusted from time to time,
For these reasons, the iongitudes shown in
the table are rounded vaiues, but they will
be quite suitable for our purposes.

Also keep in mind that not all of the
satellites transmit continuously. ATS-1
and -3, for example, have both been in or-
bit for over 1) years, and for the past few
years have at various times been placed in

reduced activity or inactive status, as their
functions were replaced by the SMS series
satellites. The same is now truc of SMS-i
and -2, as their primary functions arc in
the process of being replaced by GOES-1
and -2,

For the latest information on geosyn-
chronous satellite status and station
Iongitude, write to United States Depart-
ment of Commerce, National Oceanic and
Atmospheric Administration, National
Environmental Satellite Services,
Washington, DC 20233, Be sure to he
specific in your request as to what infor-
mation you need.

Example Calculations

Now let’s take a look at a fow examples
which will help in using the formulas.
Example I;
CGrround station at Atlanta, GA, 33°45' N,

84°24" W (latitude 33.75, longitude
84.40). Satellites GOES-1 at 75°* W
{—-75.0°).

Thew, 1 = 33.75%, g = —84.40°, f =
~75.0%, and b = (—54.40°) — (~75.0%)
= ~-9.4% Since the absolute value of b is
less than 81.3°, we may proceed.

From Eq. I, ¢ = cos'(cos —9.4° cos
33.75%) = 34.9°, Since the absolute value
of ¢ is less than 81.3°, we know that the
satellite is visible.

The ground station is in the Northern
Hemisphere, s0 we use Eq. 2n to get the
azimuth angle:

A

0° =1 .,.,,,,..h....m.m..‘...'.........;
180% + tan (sin 33.75° )
= 163.4°

The slant range is determined from Eq.
3, and the elevation angle from Eq. 4. The
sofutions for this example arc given in
Table 2. From that information, then, an
antenna in Atlanta, set at an azimuth of
163.4° and an elevation of 49.5° would
point directly at GOES-I,

Example 2:

Ground station at Honolulu, HI, 31°:8
N, 157°52" W (latitude 21.30°, longitude



Tahle 2

Determination of Slant Range and Elevation for Example 1.

Table 3

8 = ‘/(6367)" + 42,1677 ~ (2HE367)(42,167) cos 34.9° 5=

= 37,124 km

posn (371240 + (6367) - 42,187y )

E = , -
1 (2) (B36T) (37,124) )

-90° = 48.5° E = cos

Slant Range and Elevation Determination for Example 4.

08797 + (B387) — 42,1678

‘/(636'?]-' + {42.167) - {2) (6367) (42,1671 cos 74.1° = 40,879 km

! (2) [BIBT) (40,879}

} ~90° = 73°

~157.87°). Satellite: GOES-1 at 75° W

{ —75.0%).

Thena = 21.30°, g = —157.87°,f =
~750°% and b = (~I[37.87%)
{ -75.0°) = —~82.87°. Since the absolute

value of b is greater than 81.3°, we know
that the satellite is below the horizon and
there is no need to make further caleula-
tions.

Example 3:

Ground station at Quebec, PQ, 46°49' N,
71°13° W ({latitude 46.82°, longitude
~=71.22°) Satellite: ATS-1 at (49° W
{—149.0%),

For this example: a = 46.82° g =
w71.22° F = «1490°, and b =
(-71.22%} — (—149.0°) = 77.8°. Since
the absolute value of b is less than 81.3°,
we may proceed.,

From Eq. 1, ¢ = cos™{cos 77.8" cos
46.82°) = 81.7°. Since the absolute value
of ¢ iy greater than 81.3°, the satellite is
below the horizon, and there is no need to
proceed Further.

Exampie 4;

Ground station at Brishane, Australia,
27°28° 8 153°02" F (latitude —27.47°,
longitude [53.03°). Sateilite: SMS-2 at
[35° W ( —135.0),

Then:a = ~27.47°, ¢ = 153.03°, f =
~135.0°, and b = (153.03°} -
{(—135.0") = 288.03° Since 288.3° is
greater than 180°, we subtract 360° to put
the value in the range from -180° to
+180°: b = 288.03* - 360.0° =

~71.97°, The absolute value of b is less

than #1.3°, and we may proceed. Again
from Bq. L, ¢ = cos™'(cos ~71.97° cos
~27.47%) =714.1°,

A = fan

Because the absolute value of ¢ is less
than 81.3°, the satellite is visible. The
azimuth angle, from Eq. 2s, is

Nan=nore| 81 5°
lsirn[——27.4’;‘°) e
The solution for slant range {from Eq. )
and for glevation (from Eqg. 4) is shown in
Table 3. Therefore, an antenna at Bris-
bane, set at an azimuth of 81.5° and an
elevation of 7.3°, would point at SMS-2,
Note, however, that this is not very far
above the horizon and reception would
probably be marginal.

The examples above demonstrate the
straightforward method that one can use
on a pocket calculator to determine, first
of all, if a particular geosynchronous
satellite is within view of his ground sta-
tion, and then to compute the azimuth
and ¢levation angles for pointing the
antenna. Accurate results are obtained in
a few seconds just by plugging the ap-
propriate figures into the formulas.

Although most geosynchronous
satellites are located in the western
hemisphere, the formulas work for all
satellites and all ground-station locations.
The only word of caution is to make sure
that vou always retain the proper
algebraic sign for latitudes and longitudes,
as explained earlier.

As a final note on the use of syn-
chronous satellites, you will remember
that the great-circle angle between the
ground station and the sateliite subpoint
must be less than 81.3° if the satellite is to
be visible. Obviously, then, no ground
station beyond 81,3 north or south
latitude can possibly see any synchronous

Strays

SHORT ON WALLPAPER?

{71 The Union dJe Radioaficionados
Espanoles offers three different awards,
available to all amateurs. The **Diplomas
100 EAs-CW*? is issued for submitting
proof of 100 QSO points, with the QSO
paint value dependent on the applicant’s
CQ} Muagazine rone. For contacting 125
different EA stations. with at least three
80s in each of the eight Spanish
districts, URE awards the ‘‘Espana

Diploma.” In addition, the most out-
standing amateur with an  Espana
Diploma is awarded a goid medal. Finally,
the “C.LA. Diploma” is given for proof
of contact with either 20 different Latin
American countries for the goid cer-
tificate, or 15 for the silver certificate.
Both must include contact with Puerto
Rico, Portugal and Spain. Obtain full
details on all these from URE, Hortalezy
St., 2-6° Derecha, P. O. Box 220, Madrid
4, Spain,

satellite regardiess of longitude. These
areas include parts of Creenfand,
Svalbard, Franz Josef Land, the
northernmost Canadian arctic islands,
and of course a good-sized chunk of
Antarctica. As a practical matter,
however, few stations beyond 70° north
or south latitude would be within view of
an operational geosynchronous satellite,
but even these areas include no significant
population centers.

So if vow’ve been thinking about
building a station to receive weather
photos and other information from syn-
chronous satellites, but were worried
about how to aim your antenna, worry no
more. And if you're (oo lazy to even pull
out the of’ pocket calculator, you may just
send along a large s.a.s.¢. and §1 (to cover
the cost of computer time), and 'l have a
giant 1BM 360 print you out a nice chart
showing azimuth and clevation angles,
plus range, from your station location to
every possible synchronous satellite loca-
tion, in one-degree increments. (Readers
outside the U.S. may omit the s.a8.5.¢.)

A number of amateurs dare presently
receiving  high-resolution earth photos
from these satellites, and aiming the
antenna iy even easier than tracking
OSCAR. 1t’s another facet of our hobby
that you're sure to enjoy. LTE S
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Want a top-notch VFO with precision tuning? Here 'tis!

By Warren A, Gregoire, Jr..* W6TME (ex-WABBIP, ex-W5CUV)

D igital frequency readout - that con-

temporary bit of electronic showmanship
-— ¢an provide a touch of glamour to your
station. Watch a visitor’s eyes. The mao-
ment the LEDs respond to the tfuning
knob’s movement, ¢yes are Jdrawn to the
display. But for vou, the operator, the
DFR s a practical device; the attraction
offered is of lesser importance. You have
learned to rely on this accessory for cor-
vect frequency indication.

But are the results as reliable as youd
like? Is it possible that your receiver VFO
is the weak link in the chain? If it doesn’t
toe the mark, then a permeability-tuned
nscillator may be the remedy.

Providing a precision tuning mecha-
nism is perhaps one of the most challeng-
ing hurdles: facing the home constructor
of amateur radio commuumications equip-
ment, The builder may elect (o splurge on
this crucial item, spending $50 or more for
a  variable capacitor and  suitable
reduction-drive dial. Surplus units as
adapted by Brunmeir' are means for a
convenient solution, but in my case, the
diminutive size of the station receiver
climinated this possibility, [ decided,
therefore, to build my own miniature
permeability-tuned oscillator, precluding
the need for a variable capacitor and in-
vluding a built-in vernier mechanism.

The PTQ described here is intended for
use as the tunable oscillator in homemade
receivers with 160-meter tunable i-f stages,
as featured in recent issues of @ST.*?* Fre-
quency coverage is 2255-2505 kHz and the
direct-reading «ial is accurate within

+ 1.5 kHz over the entire 250-kHz tuning
range, even without moving the
mechanically adjustable pointer., Error
from any 25-kHz dial mark to either adja-
cent 25-kHz mark is less than 1 kHz.
Thus, when the pointer is reset at the
nearest 25-kHz mark, very accurate
readings are possible, as the main dial is

*940 Diamond St., San Franciseo, CA 94114
"References appear on page 28,

26 OSE

2258=-2505kHz

]

+
H

5]

EXCEPT AS INDICATED, DECIMAL
YALUES OF CAPACITANCE ARE

IN MICROFARADS { yF ), CTHERS
ARE N PICOFARADS (pF OR pak),
RESISTANCES ARE iN OHMS]

k =HGO0  M=1 000 O0G

VED
MPF10Z

; o 100

LN O vop

‘ o

£
47
(—I—}aunen GATE
ook

FFig. 1 — The circuit for a permeablility-tuned oscillator that provides stability and linearity at [ow
cost. It is well suited as a VFO replacement for communications receivers such as described in
The Radio Amateur's Handbook, 54th edition, ARBL, 1977, page 277. L1 consists of 28 turps of
no. 36 enameled copper wire occupying 1/8 inch on a J W. Miller form (part no, 84A022-2).

Mechanical parts st
1/4-inch shaft with integral panel bushing, H. H.
Smith no. 148.

Phono idier wheel, approximately 1-1/8-inch dia- -

meter, available at GC and Walsco parts
dealers. See text.

Main drive whesl, approximately 1-13/16-inches
diameter, center hole threaded to accept a no.
6-32 screw and provision for setscrew, See

calibrated in divisions of 1 kHz cach,
Tuning is smooth, with excellent freedom
from backlash, slipping and mechanical
instability, The dial is also resettable with
a high degree ot accuracy.

A Different Approach

After conducting preliminary ex-
periments based on prior publications
on the subject of permeability-tuned
oscillators, "=’ this writer decided to try
an entirely fresh approach using a stan-
dard J. W, Miller slug-tuned coil form
with an adjustable lead screw. A simple
arrangement results, The wheel which
supports the main dial scale couples
directly to the tuning inductor lead screw
and is secured by a knob-type setscrew, A

taxt.

i-1/4-inch angle-aluminum stock, 2.1/2-inches
long.

24#nch angle-aluminum stock, 1-17224inches long.

Vinyl tubing, 1/4-inch inside diameter for tight fit
on shaft.

& metal washers, i/4inch diameter. A 1/4-inch
sleeve with setscrews may be substituted as
shown in photegraphs.

174-inch shaft, covered with vinyl tubing,
rotates against this wheel, causing it to
turn and effecting a 6:1 turn reduction for
the tuming knob., The dial-scale drive
wheel moves back and forth along the
1/4-inch shaft as it follows the in-and-out
motion of the tuning core. Since the total
in-and-out travel of the dial scale is only
3732 inch, this movement is not easily
perceptible during normal operation.

My associates have cxpressed skep-
ticism over the simplicity of the friction:
drive system and scemed surprised that it
doesn’t slip. Actually, similar friction-
drive mechanisms are used i very
prestigious, commercially marketed pro-
ducts, such as the Collins §sLine and
Heath SB series.



The oseillator tank circuit  was
developed so that for each revolution of
the tuning core (and also the dial scale),
approximately 100 kHz is spanned. Since
2-1/2 revolutions of the dial are required
to cover the 250-kHz range, a means of
identifying the particular 100-kHz seg-
ment being tuned is provided, This func-
tion is performed by a small rubber whezl
{phonograph idler wheel replacement)
which rides atop the tuning-inductor lead
serew, immediately behind the main dial.
This small wheel turns only a few degrees
for each complete revolution of the main
dial because it is driven by the much
smaller diameter lead screw. The black
rubber wheel is calibrated and marked
with white dry-transfer numerals such as
those used for panel lettering. The posi-
tion of the turns-counter dial is indicated
by the edge of the main dial scale.

Winding the Coil

The tuning inductor consists of 28 turns
of no. 36 enameled copper wire, close
wound, occupying about /8 inch along
the ceramic coil form, This size wire s
rather delicate and must be handled
varefully to avoid kinks which can cause
aberrations in dial linearity. First, the
brass mounting threads of the coil form
are gently chucked into a hand drill which
has been secured laterally in a vise. Then
one end of the wire is soldered to the ter-
minal nearest the mounting end. Now the
coil form is slowly rotated in the drill as
the wire is fed under light finger tension to
achieve an even, close-spaced winding.
Care should be exercised so the lead of the
winding is perpendicuiar to the form. Any
wobbling motion should not appear as the
coil is rotated. Counting turns as the
winding progresses is advisable, The
finished coil is secured temporarily with
cellophane tape as the remaining end is
soldered, During final adjustment of the
PTQ, the cellophane tape is replaced with
wil dope.

Moedifying the Tuning Core

fn order to obtain good dial linearity
without using a variable-pitch inductor,
this design includes 4 simple modification
of the tuning core itself. After removing

Fig. 2 — A precision-tuned VFO is located
behind the faceplate of this neatly constructed
device. Tuning is accomplished by a simple
friction-drive mechanism.

the core from the form, the lead screw is
wrapped thickly with vinyl electrical tape
to protect the threads, then placed in the
chuck of a high-speed drill. During this
aperation, one should provide some form
of protection for the eves and hands. In
general, proceed with caution. As the core
is rotated at high speed, use a file to grind
the core to a shape which conforms ap-
proximately to the illustration of Fig. 6.
Although the cores are sturdy and indeed
seemn almost to fight back during grinding,
spare cores are recommended in case of
breakage. The notched contour of the
core spreads out the naturally more com-
pressed area in the center of the tuning
range. As a result, the central dial
segments of tuning conform more closely
to those at the extremes of the range,

Mechanical Construction and
Alignment

Form a sturdy, adjustable, two-piece
frame from |/8-inch angle-aluminum
stock. Elongated holes allow a wide range
of adjustment to the friction-drive system,
Bolt the 1/4-inch shaft, locked into the in-
tegral panel bushing, in place on the front
section of the frame, Vinyl tubing is
slipped over the shaft, followed by several
i #d-inch washers — the exact number of
which is selected to allow the two parts of
the frame to be joined and adjusted. The
shaft should fit snugly but rotate freely.

Next, install the circuit board into the
frame. The tuning coil is mounted loosely
in the elongated hole, after which the dial-
scale wheel is attached to the lead screw,
Now tighten the inductor mounting nut to
lock the coil into position at the exact spot
which allows the dial-scale wheel to
engage the 1/4-inch shaft under tension,
The tension should be just enough to take
up the slack in the threads and to press the
lead screw firmly against the stationary
threads. This adjustment, executed prop-
erly, prevents backlash and assures good
resettability of the dial. [f the slug fits very
tightly in the stationary threads, removal
of the compression spring on the coil may
be necessary before installing the dial-
scale wheel.

Finally, the turns-counter wheel is
aligned so that the rubber edge becomes
compressed  slightly by the lead-screw
threads. Since smail changes in these ad-
justments result in large variations in ten-
sion, experimenting is necessary to pro-
duce the desired ‘*‘fee]” and smooth
operation. Light grease should be used to
iubricate the bearing points but the
friction-drive surfaces must not be

fubricated!
Dial Bezel and Pointer System
The faceplate, constructed from

1/8-inch scrap aluminum, serves not only
to enhance the appearance of the dial
presentation, but also functions as the
support for the resettable pointer. To
fashion the faceplate, 4 hacksaw, 4 coping

Fig. 3 — A closeup of the dial faceplate. The
shalt for the tuning knob is at the hottom, A
varnigr knab is at the right, just beneath the
dial.

Fig. 4 — The dial pointer is mounted as
shown,

saw and a drll were used. Another im-
promptu f{riction drive is used in the
faceplate. It is inserted between the reset
knob and the pointer, as may be seen in
Fig. 4. A flat piumbing washer with a no.
6-32 nut pressed into the center hole of the
washer is used to mount the thin, red-
painted brass pointer,

As used by the author, the friction-
drive shaft consists of a *‘captive bolt”
with two circular nuts locked together on
the holt threads. Since these are not
available readily, an ordinary bolt which
fits the reset knob is suggested for the
drive shaft. The hole for this bolt should
be located so that the washer will be
engaged by the bolt in a positive nonslip
manner.

In order to reduce parallax errors in dial

Marceh 1678 a7



Fig. 5 — The inner construction of the precision-tunad VFO. Behind the
targe main tuning diai is the smaller counter dial. Beneath the dials is
the sleeve with seiscrews mentioned in the mechanical parts [ist. The
ranner in which L1 is mounted is clearly visible in the component

araa.

reading, the pointer depth should measure
1/8 inch from front to back. The com-
pleted bezel/pointer assembly is mounted
on the main 1/4-inch shaft bushing with
an additional 3/8-inch nut.
The Circuit

A variation of a recent Jdesign by
DeMaw* is used for the VFC} circuit, This
adaptation uses a parallel-resonant tank in
a Clolpitts configuration. Because of
availability, a 3 to 20-pF trimmer
capacitor was included, but a unit with a
greater capacitance range would be
preferable from the standpoint of easy in-
itial adjustment.

Parts Procurement and Substitution

The 1/4-inch shaft, complete with panel
bushing is obtainable from large elec-
tronic parts distributors. A length of brass
brazing rod, or even a common 1/4-inch
bolt may be substituted, but for smooth
tuning the panel bushing is highly recom-
mended.

Visible in Fig. 3 is the turns-counter
wheel. This is a replacement phonograph
idler drive wheel. Such wheels are often
found displayed as “*hanging stock’ at
parts outlets serving the radio and TV
repair trade. A {lat, hlack plumbing
washer with a no. 6-32 nut pressed into
the center hole can be substituted, with
some sacrifice in reliability of the counter
dial. The plumbing washer is very well
suited for use with the pointer drive
mechanism.

Vinyl tubing for the main 1/4-inch shaft
may be purchased from large hardware
and home-handyman stores, but vinyl
electrical tape is a very satisfactory
substitute, Almost any truly round wheel
with an accurately located center hole and
some means of securing it tightly to the in-

28 05T-

ductor lead screw can serve as the main
dial-scale wheel. The dial scale itself may
be hand drawn® or, for a more profes-
sional dappearance, should he drafted at
large scale, photographed, and printed at
the desired smaller size.*

Development of Tuaning Inductors
for Other Frequencies

For other tuning ranges, the VFQ is
assembled and a coil is wound with even,
close spacing. The number of turns ap-
plied should Bbe that which c¢ouid
reasonably be expected to resonate at the
desired frequency. Parallel capacitance
and turns of wire are added or subtracted
as necessary to produce resonance at the
center of the tuning range with the tuning
core located at the middle of the winding.

Then, with the inductor functioning in
the VFQ circuit, dial readings are record-
ed at 25-kHz intervals throughoui the tun-
ing range of the inductor. This is ac-
complished by using the PTO to tune the
receiver while listening for the 25-kHz
vrystal-calibrator markers. The PTO out-
put may also be monitored on a frequency
counter. You'll observe that greater band-
spread exists at the extremes of the tuning
range than in the center. A relatively large
number of 25-kHz segments may occupy
approximately the same number of dial
divisions (more than likely not the desired
25 divisions!). If, for example, a centrally
located 25-kHz segment accupies about 47
dial divisions, the coil may need rewinding
with smaller diameter wire, Alternatively,
a smaller diameter coil form may be used.
The goal is to wind a coil which provides

*The author has available a Dmited quantity of
duplicate drive wheels and photographically e
duced dial scales, both of which will be supplied
by wail to interested amateurs, for $6 postpaid
in the continental U.S.

Fig. 8 — Coil assembly and slugs for the permeability-tuned VFO, Posi-
tioning of the ¢ail on the Miller farm is illustrated. Steps to be tollowad
for winding the inductor and tor meditying the tuning core, as shown
above, are expiained in the text.

too lttle bandspread with perhaps 15 or
20 dial divisions occupied by a 25-kHz
segment, Then the tunipg core may be
notched or otherwise reduced inside, in
amall steps, until the central segments oc-
cupy the desired 25 dial divisions.

The entire tupning range of an inductor
must be investigated because the same fre-
(uency specirum may appear more than
once within the range of the slug adjust-
ment. The degrees of bandspread in each
case will be different.

Current design goals were accomplished
as the result of very early experiments with
*‘contouring’ the tuning core. Additional
attention has not vet been devoted to ex-
ploration of this area. Perhaps with the
proper shig configuration at a higher fre-
quency, 500-kHz linear coverage would be
possible using these methods.

{ hope information supplied here will
inspire further experiments by uther
amateurs into the realm of precision
permeability tuning and simple, friction-
drive vernier mechanisms, The cost is low
and the results can be very satisfying!
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If you've got to hide your antenna, make this flagpole do
double duty as an efficient four-band vertical.

By Fred J. Schnell,* W60OZF

When I moved into a mobile home

park some eight vears ago | was faced with
an antenna problem. The manager of the
park told me | could put up an antenna at
night, but would have to take it down dur-
ing the day and also “*stay out” of the TV
systemn, The TV problem did not hother
me, but putting p an antenna at night
and taking it down every day had no ap-
peal. | first mounted & Swantenna mohile
antenna on a 42-inch, chain-link fence
and got along very well for several vears.
But | was always «dreaming of something
different, something with automatic band
switching.

1 decided to concentrate my efforts
toward building a flagpole antenna, with
no bulges like the trap verticals. It had to
cover 40 through 10 meters and be able to
fly a 4 x 6-foot flag. [ had room for
neither radials nor a large vopper screen,
50 ondy a ground rod could be used — a
compromise. Faced with these con-
straints, [ proceeded with the design of my
tlagpole.

When finished the antenna is an
aluminum tubing wvertical with slim,
home-built traps. vovered by standard
PVC pipe, and topped with a toilet-tank
ball. The PVC pipe has nothing to do with
the antenna itself; it is the flagpole. The
hase is small and simple, thus easily con-
cealed by brickwork, rocks or flowers.

Problem Solving

A suitable ground system and skinny
traps were two areas requiring some head
scratching, | settled on a 10-foot (3.05 m)
length of vopper water pipe for the
ground rod. Installation of this pipe was
accomplished by soldering a hose fitting
on one end of the pipe, connecting a
garden hose to it, and turning the water
an full force. You'll have to stand on a
step ladder to do this but the method
works beautifully. 1 have another ground
rod under the mobile home, and the
ground system consists of the two ground
rods and also the ““skin’” of the home.

+97 Blue Sky Lane, Oceanside, CA 92054

Would you believe this flagpole is really a four-
band antenna, covering 40 through 10 meters?
Sturdy enough to fly the flag in a stitf breeze,
this trap vertical prasents a good match to
50-0hm coaxial line.

After much experimenting I finally set-
tled on puotting the capacitors inside the
trap forms; 1 selected capacitors which
would keep the total height of the vertical
under 19 feet. {t topped out at 17 feet,
9374 inches (5.43 m). The capacitors used
are the Centralab BSOS series doorknob
transmitting type. I had used them before
when I built a five-band dipole which has
been described in The ARRL Antenna
Book. The first traps were made of for-
mica tubing reinforced with Lexan rod,
but T recommend fiberglass rod for the
added strength and lighter weight.

Learn to Be a Pack Rat

if vou start from scratch, you will have
to visit several stores in order to obtain all
the materials. Try stores like Sears,
Ward’s and Penney’s for miscellancous
itemns, then hardware, metal, building and
lumber companies. The aluminum tubing
is 6061-T6 or equivalent, 0.058-inch wall
thickness. The T- and U-bar stock is con-

The test site for the deveiopment of the anten-
na was the “backyard.” Upon completion the
antenna was moved to its permanent lecation
and “camouflage’ was added to conceal the
base, shown at left.

struction aluminum pieces and is available
from most metal supply companies.

~ Auto supply and discount stores are ex-
cellent sources for U bolts and clamps.
The 1-1/4-inch comduit may be purchased
from an electrician, but since you will only
need 2 feet of this he will probably give
you that much from his scrap heap.
Assembie ail the materials before you start
since nothing is more exasperating than
beginning a project and then not being
able to readily get all the parts, Table lisa
complete list of the necessary parts.

Getting Started —
Preliminary Conséruction

Fig. 1 shows details of the base
mounting assembly. il and countersink
4 hoie to accommodate a no. 8-32 X 9/16
ftat-head screw. Drill and tap the insulator
block and mount it inside the U channel.
Drill eight 3/8-in. {10 mm) holes in the T
bar as shown,; the 2-in, U bolts will sirad-
dle the U channel. Assemble the U and T
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Fig. 2 - Construction details ot the T bar and
U channel tor the base mounting assembly.

bars per Fig. 2, leaving the U bolts loose,

Fit the insulator sleeves on the 36-in,
length of 1-1/8-in,, 0.125-in. wall tubing
{Fig. 2). These insulators should fit snugly
and the 1 bolts which clamp them to the
hase assembly will hold them tight. Drill
and tap the tubing for a no. 10 screw, 1/4
in. {6 mm) above the top insulator; this
will be the feed point.

Preliminary Construction — Traps
Refer to Fig. 3, Cut one 7-1/2-in.
{(191-mm) and two 8-in. {203-mm) lengths

30 O5T=

Fig. 5 — 15 and 20-meter trap winding details.

of 1-in. fiberglass tod, and through all
three pieces drill a 1/8in. (3-mm) hole
lengthwise. In one end of the 7-1/2 in.
rod, drilt a 3/4-in. (19-mm) hole 374 in,
deep. in the other two pieces, drill 2 hole
in one end 1-1/2 in. (38 mm) deep. | used
masonry drill bits for these holes,

In the 7-1/2-in, rod, drill two 1/8«in.
holes (3/16 in. deep) for pegs, as indicated
in Fig. 3. Insert 1/8-in. pegs in these holes.
These pegs will be used to hold the
windings in place.

Referring to Fig. 4, wind the 10-meter

Fig. 6 — Further details of trap construction,
=howing the foil tab and bushings.

trap. Begin by soldering one end of a
suitable length of no. 16 wire (Formvar or
Thermaleze) to one end of a 25-pF
capacitor. Push the wire through the rod
from the large hole end and push the
capacitor all the way in, then pull the wire
snugly aver the ¢nd of the rod to the
nearest peg and wind five turns, close
spaced, Coming off the next peg, dress the
wire to the capacitor and solder to 1t by
tneans of a no. & solder iug. This com-
pletes assembly of the 10-meter trap.
Following the same procedure, wind the



15~ and 20-meter traps. MNote that these
traps are space wound and that the last
turn is spaced a little more than the
others; Figs. 4 and 3 illustrate. The
15-meter trap has 13 turns spaced to a
fength of 1-3/8 in. (35 mm) and the
20-meter trap has 23 turns spaced to a
fength of 2-378 in. (60 mm), with the last
turn of cach spaced slightly more than the
rast. This aids in later tuning of the iraps.

Referring to Fig. 5, scrape the cnamel
off both ends of each winding from the
pegs to the ends of the fiberglass rods, and
carefully tin each one with a hot soldering
iron, Cut six foil tabs, each 3/4 x 1-1/2
in, (19 x 38 mm} and run a solder-path
jengthwise along each tab, on ope side
only, Now solder these tabs onto the
previously tinned wires (Fig. 5).

Ciat six lengths of the 1-1/8-in. tubing,
cach six in. (152 mm) long. In one end
only of two of the tubes cut a slot 3-1/2
in. (8% mm) long, using two hacksaw
blades together in the hacksaw (Fig. 7).
This will make a slot about 1/8 in. wide.
On the other four tubes, make this slot 3
in. {76 mm) long. Remove one hacksaw
hlade and cut three more slots in the same
end as the wide slot, spacing them %0
degrees apart. Clean and deburr all cuts.
These slots permit tight compression when
the hose camps are applied.

Curefully push these bushings (the slot-
ted tubes) into place on the trap furms, up
against the pegs; the longest slotted
hushings go onto the I0-meter trap. Then
gently press the foil tahs down against the
tubing. The bushings must be in place for
the following operation (Fig. 8).

The traps should be grid dipped and ad-
justed for resonance at the following fre-
yuencies: 28.0 MHz, 20,5 MHz and 14.0
MHz. Do not couple too tightly to the
traps as the grid dipper can be “pulled,””
resulting in erroneous readings, Adjust
the traps by varefully spreading or com-
pressing the last turn on each trap.

Construction of Adjustable Sections

Refer to Fig, 9 and cut the 12-foot
{3.66-m} length of [-1/4-in, tubing into
four lengths, as follows: 5 ft, 6 n. (1.68
my 1 ft, 9 in. (0.53 mp* 2 ft, 10-1/72 in.
{0.88 m)* I [t 10-1/2 in. (0.57 m). The
starred (*) items may be cut in half and a
bushing inserted to permit adjustment of
the 15- and 20-meter bands (Fig. ). If you
choose this method, four more hose
clamps will be required.

The tubes just cut are all slotted and
deburred on hoth ends, inside and out, If
this deburring is not done the aluminum
mav sieze or gall and it then becomes dif-
fienlt (if not impossihle) to separate or ad-
just. A stainless-stec] hose ciamp is placed
over each siotted end of each tube.

Cut and deburr a 6-foot (1.8 m) length
iof the [-1/8-inch tubing and insert the
l-inch piece of round aluminum rod,
which should be drilled and tapped for
1/4-20 thread all the way through. Secure

this in the end of the tubing by drilling
two no. 36 holes and tapping for 6-32
SCTEWS.

Putting it Together

Fig. % provides an overall picture of
assembly of the wvertical. Nothing is
critical except that care must be exercised
when attaching the traps to the 1-1/4-inch
tubing sections. Start by spreading one of
the slots in the tubing ends to expand the
diameter slightly. The foil on each trap
must be started smoothly between the trap
bushing and the tubing sections. This (s
made casier by carefully pushing the foil
tightly against the bushing before sliding
the bushing onto the trap itself.

Start by sliding the 21-inch, 15-meter
tubing section onto the capacitor end of
the 10-meter trap, up against the peg, and
tighten the hose clamp securely, In the
same manner, clamp the 34-1/2-inch,
20-meter section onto the capacitor end of
the 20-meter trap. Tighten all <lamps
securely, then slide the 15- and 20-meter
sections onto the bottoms of their respec-
tive traps. See Fig. 9. MNext, clamp the
6-foot length of 1-1/4-inch tubing to the
bottom of the 10-meter trap, the 36-inch

WHOE 5L0T

HACKSAW SLOTS
|

Fig. 7 — Method ot siotting the tubing for use
as bushings.

FLACE CLAMPS HERE
AS WELL AS ON
THE ENDS,

Fig. 8 — Bushings mounted in place on the
20-meter trap.
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Fig. 9 — The complete Flagpole Deluxe ver-
ticai.
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Table 1

1 — Insulator block, 1 = 1-1/2 x 38" (25 x 38
x 10 mmy} {tormica, Plexiglas, plastic, etc.).

1 = Langth aluminum tubing, 1-1/4 x 0.058 x
1447 (3.66 m) 6061-T5.

1 — Length alumimum tubing 1-1/8 x 0,058 x
144" {3.66 m) 6061-TS,

1 - Length aluminum tubing 1-1/8 x 0.125 x
36" (914 mm) 6061-T5.

1 —~ Piece of aluminum rod 1 x 1" {round).

1 — Fiberglass round rod 1 x 24" (25 x 305
mmj.

4 — 27 1J bolts.

i — 25-pF Gentralab transmitting capacitors,
8508 series.

1 — Piece of ¢onstruction aluminum channet
stock, 34 % 1-3/4 x 14" {19 x 44 x 386
mmj, 1/8" wall thickness.

t — Piece of construction aluminum T-bar
stock, 2 x 1-142 x 147 (76 x 38 x 356 mm),
1/87 wall thickness.

8 — 1-114" hose clamps..

1 -— 2-foot length (0.61 m) 1-1/4" EMT conduit.

1 -~ 3-foot length (0.81 mj 1-1/4" EMT conduit.

1 — 12-foot length {3.66 m) of 2" PVC schedule

40 water pipe.

T == 3" to- 2"PYC coupling.

1 == 112" PVC cap.

1 — 12-foot length (3.66 m) of 1-1f2% PVG
schedule 40 water pipe.

1 — PY(G reducer, 2" to 1-1/27,

1 -~ Tank ball or Eagle 5"

1« 10-toot length (3 m) copper water pipe (for
ground, if required}.

1 - Piece of copper or hrass foil, 0.005 = 1 x
127 {013 » 26 ¢ 305 mm}; this may be sal-
vaged trom an old transformer or shim stock,
or may be purchased from auto supply or
metal suppliers.

2 — Insulating sleeves made from plastic
tubing 1-1/8" inside diameter, 1/2” wall
thickness. These can be made from two PVC
1-1/4-to-34"bushings. These are obtainable
wherever PVC pipe is sold, The bushings will
have to be reamed very slightly to have a
press fit over the 1-1/8 » 0,125 aluminum
{ubing. Either tile or turn the flange off on a
lathe.

length of [-1/8-inch tubing into the last
tubing just installed and adjust the total
length to 87-3/4 inches (2.23 m) from the
10-meter trap to the end of the tubing.

Install the ball on the end of the é6-foot
length of 1-1/8-inch tubing, which has the
aluminum plug in it, using a 2-inch length
of 1/4-20 threaded stock. This can be cut
from a 1/4-20 bolt, Install this section of
tubing into the end of the tubing on the
20-meter trap and adjust to the dimension
shown in Fig. 9. Recheck all clamps for
tightness at this time.

Testing and Adjustment

If your situation is like the authot’s,
vou will be forced to test and tune the
antenna somewhere other than its even-
tual *‘camoutlaged" location. Do vour
tuuing in the final position if it is at all
possible, since the effects of surrounding
objects van undo an entire afternoon’s
work. Set the 3-foor length of 1-1/4-inch
EMT conduit in concrete next to your
ground rod, lgaving 7-3/4 inch (197 mm)

(ST congratulates . . .

] the
Amateur Radio Association, WIAEC/

South  Eastern Massachusetts

WRIADR, for being awarded the
“Qutstanding Service Award”’ by the Na-
tional Foundation for the March of
Dimes. The amateurs provided com-
munications support during walk-a-thons
itn New Bedford and Westport.

{7 Benjamin Frank Borsody, K4EC,
whose biography appears in the latest edi-
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above the concrete. Mount the antenna
assembly on this conduit (Fig. 1), and
connect a ground strap from the ground
rod to the base assembly.

Once everything is in place and tighi-
ened, grid dip to determine the resonant
frequencies of the vertical on each band,
When making adjustments, remember
that any change made on one band affects
all iower frequency bands. Adjust the
10-meter sectton first, and measure the
SWR by attaching the coax and applying
very low power to the antenna through an
appropriate SWR  indicator. Continue
with the other bands; very little trimming
or 4dding should be required. i adding
length is necessary, the alternate method

desvribed earlier of cutting a section of

tubing in half and adding a sleeve is
recommended.

After the 40-meter section is adjusted,
remove the hose clamp and secure the tub-
ing with four no. 6 sheet-metal screws.
This is necessary because the 1-[/2-inch
PYC pipe will not clear the hose c¢lamp.

tions of Who's Who in America and
Who's Who in the World. He has also
heen admitted as & senior member in the
Florida Engineering Society, a component
of the National Society of Professional
Engineers,

A PROSPECTIVE HAM
NAMED JASON

[.] One prospective amateur in Arkansas
is a bit more determined than most others.
But then again he has to be. Jason White,
a seven-year-old from Texarkana, AR,
was born with & rare disease that prevents
him from digesting food. He has been

After all adjustments have been made,
SWR should not exceed 2:1 at any band
edge.

Camouflaging

The time has come to turn the vertical
into a flagpole, or vice versa. Lay the en-
tite antenna (including the base mounting
assembly) flat on the ground, with the
2-inch  PVC  alongside it. Carefully
measure the distance from the top of the
hase assembly (Point A, Fig. 9 to the top
of the 2Q0-meter trap (Point B) and cut the
PVC 1o length. Install the 2-inch to
1-1/2-inch reducer assembly with PVC ce-
ment. Next measure the distance from the
ridge inside the reducer to the top of the
tubing of the 40-meter section; make sure
you have the end of the 2-inch PVC cven
with the top of the base assembly, Cut the
{-1/2<inch PVC to length and cement it
into the reducer,

Drill & hole in the PVC cap to clear the
1/4-20 stud in the end of the JU-meter seu-
tion. Remove the base assembly and slide
the antenna through the PVC pipe until
the stud comes out the top; slip the cap
onta the stud and screw the top hall on
tight. Then slide the antenna back until
the cap slides all the way on in place on
the end of the t-1/2-inch PVC. Do not ce-
ment the cap in place. One word of cau-
tion — make certain all clamps are tight
before sliding the antenna back and forth
in the PVC, to prevent any change in
dimensions, The end of the 2-inch PVC
should now be gven with the base moun-
ting assembly when the antenna is re-
attached,

This completes rconstruction of the
Flagpole Deluxe. The author uses a small
pulley and rope for flying a flag from his
vertical, and comments from neighbors
indicate full approval of the obviously
handsome flagpole. Results radio-wise
have been rewarding, and it is not even
necessary to stop operating when it rains!
Finally, the author gratefully acknowl-
adges the assistance of Ceorge Rice,
W6EOIR, in the preparation of this
article. R

critically ill many times but has always
managed to strugele back. Shill, he re-
quires treatiment at the Texas Children’s
Hospital in Houston,

Among those helping to offset the stag-
gering medical debts is the southern sec-
tion of the Country Cousins Net. Also,
they gave him a receiver so he can listen to
hams, a pastime he enjoys a great deal,
Besides continuing to give of themselves
as a group project, they are asking other
amateurs to make contributions to the
Jason White Trust Fund, P. (3. Box 1998,
¢/0 The Commercial National Bank, Tex-
arkana, AR 75502, Attention: Mr. Mike
Sanders. — W4YWP



Get ready now for the super highs from your wheels. |

By Bob Thornburg,* WBEJP!

,s 2 meters filled up in vour area? Are 220

and 420 looking tike they aren’t far
behind? Amateurs i1 many parts of the
country can answer these questions in the
affirmative and can envision amateur
mobile work in the microwave region of
the spectrum as more than just idle
dreaming in the next decade or so.

Routine amateur work above 420 MHz
becomes more of a possibility every day;
Mictowave Associates (and others) now
offer commercial gear for the microwaves
at reasonable cost and in configurations
usable by amateurs. Experimentation in
Europe has shown astonishing DX
possibilities even at (0,000 MHz (10
(iHz)., Repeaters and remotes are using
microwaves for point-to-point auxiliary
links. This article will examine some of the
propagation guirks in the [200-MHz
region it particular and the possible ef-
fects of those quirks on amateur maobile
work,

Mobile Flutter

This parameter has a number of names,
including short-tertm fading, multipath
loss, and mobile flutter. At vhf and uhf
this vharacteristic produces a slight
modulation at a few cycles per second on
weak signals. Throughout this article we
will assume an fm mode of communica-

*Thorntech, Inc,, 13135 Ventura Blvd,, Suite 206,
Studio City, CA wI64

tion with good [imiters in the receiver.
This mobile flutter modulation is, for the
maost part, an amplitude modulation of
the received signal caused by the vector
addition of signals arriving at the antenna
from a number of different paths. The
process is stationary in the short term (not
changing with time), but is very spatially
sensitive, changing with movement. In
general, it will change significantly for
distances on the order of one-half
wavelength,

The resulting “*frequency® of the flut-
ter is therefore directly proportional to the
carrier frequency. In fact, there is a reia-
tionship between this multipath phenome-
non and Doppler shitt, at least in that they
are in the same frequency range. Because
of the angle of arrival and the multitude
of paths involved, the flutter frequency
will be higher than the equivalent Dop-
pler, but usually by less than a factor of
two. For example, measurements indicate
that for 1200 MHz and a speed of 53
mi./h the flutter rate will be about 100 Hz
average. Instead of a flip-flip-flip type of
flutter common on 2 meters or a ch-ch-ch
common on 420, the 1200-MHz f{lutter
will be a buzz, and at 10,000 MHz a
whine. At 1200 MHz this frequency is in
the domain of CTSS (Continuous Tone
Squelch System) and PL {Private Line)
circuits and will undoubtedly wreak havoc
on them.

The amplitude of mobile flutter is not
greater at higher frequencies (uhf), but is

about the same as at 420. As mentioned,
flutter arises from alternating enforce-
ment and cancellation caused by signals
from a number of different paths. These
paths result from energy reflecting off ob-
jects in the propagation path. Since most
objects in the real world are large com-
pared to a 420-MHz wavelength, they are
also large compared to a 1200-MHz
wavelength., The probability ¢hat all those
reflections  are exactly the correct
amplitude and phase to cancel, say, 20 or
30 dB is very small, so the flutter is mostly
a l0- to 15-dB problem and signal
strengths sufficient. to cause limiting of
this level will remove the amplitude flutter
from fm receiving systems.

Another related problem is called phase
distortion. This phenomenon is caused by
the reflections having sufficiently Jif-
ferent path lengths to actually have dif-
ferent modulations at any given time. This
requires the reflection points to have path
lengths that are different by a number of
miles. This phenomenon seems to dissi-
pate as the frequency becomes higher, be-
ing most noticeable on 2 meters and
relatively rare on 420 MHz. It is not a
problem on the microwave fregquencies.

Note that mobile flutter is most annoy-
ing at 2 meters because it occurs at about
the syltabic rate of speech. The fades
remove syllables of words. At 420 MHz
the flutter frequency is higher and is just
another noise and does not bother in-
telligibility as much as it does at 2 meters.
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The rate is higher than syllables but [ower
than voice-pitch components. At 1200
MHz the tlutter is near the voice pitch and
will give distortions like poorly tuned ssh
but will not affect intelligibility as much as
at 2 meters. At 10,000 MHz the flutter wiil
ONCe again appear as being noise.

In summary, mobile tlutter is not a
unigue  or  serious  problem  with
microwave mobile operation but it is dif-
ferent. For those interested in plaving
with quasi-stationary  random-variable
mathematics, there are some guod realistic
models  developed  for  evaluating
microwave mobile path phenomena. 544

Signal Strength

The previous section discussed the
short-term fading problem but did not ad-
dress the average sgnal strength or
coverage one vould expect from a
transmitter, Several factors play a part
here,

First, the general  rumor  that
microwaves only propagate over a line-of-
sight path s bunk. The staff goes
everywhere, or at least places that are not
anywhere near linc-of-sight. Ay the fre-
quency increases, the number of obstacles
that are large compared to the wavelength
increases and more things in the real world
become reflectors. For 10 meters, moun-
tains are significant; for 2 meters,
buildings get in the way; at 420, objects
the sice of cars are refleciors, and at
10,000 MHz (wavelength about one inch)
almost everything is a reflector. If an ob-
ject is reflecting energy, it will make an
equivalent shadow behind the object. This
makes radar work and also gives rise to
the rumor that microwaves only go where
light would go {line of sight).

But what of these reflections? They act
das little_ transmitters, scatteting the
microwave cnergy back in all directions
(diffuse teflection) to be once again
retlected off some other object. Most
cvery real object has “'roughness™ on the
arder of a guarter wavelength, so the
reflection is not specuiar (like a mirror),
but is diffuse (like 4 wall painted white)
and radiates over the exposed hemisphere
where it can encounter another object and
repeat the process. S0 the microwave
energy  “‘hounces’  around and  con-
ceivably can go anywhere.,

However, each time microwave encrgy
is reflected it Toses cnergy. Some is ab-
sorbed by the reflector, and since it is
retadiated over a hemisphere, some is lost
by going in unwanted directions. Finally,
there 13 alse a propagation phenomenon
known as the “knife edge” cffect.® This
effect, operating hy diffraction, causes
the rf power to **hend’” over an ohstacle,
and mayv enhance signals in an area where
you'd expect a shadow.

The.  propagation characteristics
described are very difficuit to analyze and
model, but numerous measurements have
heen made indicating that hope is with
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us. "4 The measurements show that, for
antennas that have very low elevation, the
loss in the ¢ity is very high (70 dB helow
line of sight) and not much betier in
suburban areas (50 dB). This will preclude
mobile-to-mobile direct communication
using microwaves over more than 4 mile
ar s0. For repeater operation things pick
up considerably, If the repeater (or base
station) is [ncated at 600-1200 feet above
the mobile, the excess {oss (above line-of-
sight loss) is anly 30-40 dB at 1200 MHz.
At 10,000 MHz, for urban ranges out to
30 miles, the excess loss is 40-50 dB,
and is 10-20 dB better for suburban areas.
Thisisusable,

Another interesting phenomenon has
been observed in New York City: Signals
at 11.2 GHz arriving parallel to the direc-
tion ot the strect are 10 to 20 dB higher
than waves arriving at other angles.
Luckily, NYCis neatly alf strects!

The cffect of rain on microwave signals
must also be considered. At 1200 MHz the
effect is negligible but at 10,000 MHz vou
can forget commuanicating 1if it's really
pouring. The rain foss at 10 GHz in a
good downpour can reach 5 dB per mile.
A slight sprinkle, however, is unly about
0.01 dB per mile,

Getting Down:to Some Real Numbers

Let’s now consider an caample. A
repeater, located at 600-feet elevation on a
mountain with an antenna gain of 10 dB,
is receiving a mobile transmitter with (0
watts cffective radiated power. We will
valculate at both 1200 MHz and 10,000
MHz., The power density, Ppg, at the
receiver is given as (free-space line of
sight)

Ppr = Br
4nR?

(Eq. 1}

where Py is the erp of the transmitter and
R is the separation of the transmitter and
receiver,

The reveived power Pgis given as

Pg = Ppr - Ag )

{Eq.2)
where Ay is the effective area of the
receiving antenna given by

pp = —SF

{Eq.3)
where (1 is the wgain and & is the
wavelength, Combining these eguations
along with a loss factor, K, accounting for
theurban loss and solving for therange, R

i / P{GK
41'! P R

R =

(Eq.4)

For the preceding cxample,

J.].wg = (LR2{t

’{IOQ = {.098 ft

Pt = {0watts

G=1i0

K 1200 = 0.001

Kmo = 0.0001

Py = 107" watt (— 120-dBm or 50-kHz

noise bandwidth, [0-dB noise figure).
The range for 1200 MHz is 124 miles and
for 10,000 MHz is 4.7 miles in an urban
eavironment. in suburban terrain the
range for 1200 MHz would be limited by
curvature to about 200 miies and at 10,000
MHzonecould expect 50 miles.

Antenna Considerations

Note that the effective area of the
receive antenna {in Eg. 3) is directly
related to the square of the wavelength,
Well, the 10-GHz wavelength is very
small. A guarter-wave stub is about a
quarter inch long. A 10-dB-gain antenna
with 360-degree coverage is quite small
physically and its effective area is also
quite small. }f the size (gain) is made
larger, the angular coverage will become
smaller and the number of multipath
directions that will be accepted will
veduce. This will cause more flutter
problems. The best approach is to keep
the antenna gains at 10 dB or less and in-
crease the height.

For the base or repeater antenna @
change from 300 feet to 3000 feet will im-
prove the signal by over 20 dB. Even more
drastic improvements are possible by rais-
ing the mobile antenna. Moving the
antenna from rooftop {five fect) to 13 fect
improves the signal by 6 dB. As the anten-
na is guite small, it is practical to mount i
an the ead of a pole.

in conclusion, it may be stated that
short-range mobile two-way communica-
tion using microwave frequencies is prac-
tical. This is troge for the entire 1- to
[0-GHz vange, for base- or repeater-to-
mobile fm voice communications in urban
and suburban areas. As the lower amateur
bands become more and more congested
in urban areas the appeal of microwaves is
bound to increase. [E 1
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VARIABLE-BANDWIDTH FILTERS
— IRISH STYLE

MT read with interest W90QQ’s September
977 (ST article on a variable-bandwidth
filter. incorporation of this facility in an ex-
isting piece of equipment is undoubtedly a fine
ptece of work, but 1 was disappointed to find
little information reparding the minimum
bandwidth he achieved. He does state, “When
veceiving cw. the bandwidth can be made so
narrow that ringing witl be severe enough to
ubliterate intelligibility.”” 1 would like to sug-
gest that such ringing may not be caused by ex-
ceptionally narrow bandwidth, but perhaps by
svaie other fault (which | cannot discern).

My remarks here are based on personal ex-
pericace with a variable-bandwidth svsiem
similar in operation to Hulick’™ in which a
minimum bandwidth of 240 Hz is obtained.
The absenee of ringing, particularly on impuise
noise, is remarkable. Several people on listen-
ing to signals in this bandwidth were skeptical
that it was so narrow due to the lack of ringing
and hollow sound one associates with conven-
tional 250-Hz crystal filters,

For the tfollowing calculations 1 do not have
the exact figures for the 2, -k Hz filter response
of the 5B-303, but [ helieve that the figures of
2.1kHzat —6JdBand 6 kHz at —60 dB are not
wide of the mark, The Collins filter used by
W9OQQ, although unot positively identided,
probably has 4 —60-dB bandwidth of 4.2 kHz
(as used in the Collins 755-1). The skirt at-
tenuation factor of each filter is obtained by
subtracting the 6-IB bandwidth from the 60-dB

Table 1
Results ot Combining Pasgband Filters

Nominal -6 JdB -80d8  Insertion
Bandwidth {Hz) (Hz) (Hz) Loss (8}
250 240 960 -6
250 270 104 -3
500 500 1260 +
1500 1500 2220 4}
2100 2140 2776 i}

handwidth, dividing that answer by two and
thent by 54, The resulting factor is Hz per dB
for gach skirt. The assumption is made that
skirt attenuation is constant. 1t’s then a simple
mmatter to predict the respornse resulting from
the uvverlapping of two similar passbands,
Aronund the nose of the passband, predicted
results tend to be optimistic, In practice the
transition from skiet to passband of each filter
is rounded, and the two passbands may have to
be offset from each other considerably to
achieve  the narrowest 6B bandwidth
theoretically attainable. Using the two Ffilters
above and by tolerating high ““insertion loss,"*
a 6-dB bandwidth of about 325 Hz should be
abtained. The 60-dB bandwidth will be
approximately 2.9 kHz. That’s not exactly a
sharp filter. By using better filters and addi-
tional erystals, 1 obtained the results set out in
Table 1.

Insertion loss is that measured relative to
respoiase midband in the 2.1-kHz bandwidih,

Those who judge filters by shape factor will
ubserve that the 2.1-kHz position has 4 100-dB
bandwidth of 3.5 kHz. A more meaningful
view of filter effectiveness is obtained by oh-
serving the skirt attenuation factor or by sim-
ply quoting the frequency ditference, in Hz,
between the 6- and 60-dB-down points on the
skirt. For the 2140-Hz fifter in the table, this
figure is 300 Hz, while for all other bandwidths
selected it is 360 Hz.

The filters used were a KVG XF9-B and a
YTK 107-2.4, the latter being Japanese made
with a center frequency of 10.7 MHz. To ab-
tain the very steep skirts two crystals per filter
were shunted agross the filter input and output
and tuned to sertes resonance on the hi skirt of
each filter, Additionally, part of the source
resistance at each filter input was bypassed by
another «rystal ftuned to series resonance
around the hf shoulder of ike tilter passband to
sharpen up the shonider. This procedure ac-
counts for the S00-Hz position, having an in-
sertion *'loss’ of + 2 dRB, and it also materially
assists in reducing relative insertion loss at the
very narrow bandwidths. Fig. 1 shows how the
variable bandwidth filter 1s incorporated into
the front end of the complete receiver here, The
receiver 1 part of a comprehensive hi-hands
transceiver presently under development, Ex-
tensive listening tests confirm that the expense
and trouble invoived are worthwhile; it's a
remarkably inexpensive way of having four or
more {or indecd ary number of) filters avail-
able to cope with today’s crowded band condi-
tions, — C. P. Clarke. Ef3CP, 15 the Grove,
Woodpark, Ballinteer, Dublin 16, freland

NOISE
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L . K
b 0SC INJECTION 2 ocp
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CONTROL \/
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Fig. 1 — EI3CP’'s experimental receiver setup.

March 1978 35




Table 1

Standard Frequency and Time Stations, LF and VLF

Frequency
Station kHzx
GEBR, Rugby, U.K. 18.0
NAA, Cutler, ME 7.8
NBA, Canal Zong 24.0
NPGINLK, Jim Greek, Wa 18,6
NPM, Lualuatei, HI 26.1
NSS, Annapolis, MD 21.4
WWVB, Ft. Collins, CO 60.0

Source: ITT Radlo Handbook, Fifth Edition)

Qutput Radiated Amtenna
Power (kW) Power (kW)  Efficiency
(%}
300 40 i3
2000 1000 50
300 30 10
1200 250 21
1000 100 10
1000 100 10
a0 9 o

LOWFERS - LOW-FREQUENCY
EXPERIMENTERS

i1 Here are some excerpts from LOWFERS, a
huiletin I recently sent to If buffs around New
England. Through the month of September,
1977, [ ran a beacon on weekends on 186 kHz.
[ called it beacon ““B** as & propagation experi-
ment, to increase If interest in New England,
and notificd alli LWCA (Long Wave Club of
America} members within a [30-mile radius,
Best DX reported was 38 miles, and | un-
cavered four [fequipped stations! My conclu-
sion was that a 50-foot antenna (such as | am
using) is not a serions handicap, and routinely
warking several hundred miles is a reasonable
expectation. This tail and winter 1 am planning
equipment and antenna improvements, and
perhaps some experiments below 10 kHz. The
accompanying table gives us some idea of what
the “‘professionals’ do with short antennas
(and quite a bit of power).

Beacons

We all use if aircraft-beacon stations to
check band conditions and equipment, but
know little about them. So perhaps a descrip-
tion is in order, Their standard antenna system
is a 30- to 60-foot vertical wire, and a 250-foot
flat top for toading. The ground systems von-
sist of 12 radials in an elliptical pattern, about
100 by 250 feet. Where coupling to power lines
is a problem, and for new (nstallations,
instrument-landing svstems (I1LS) use a 30-foat
vertical with a distributed winding and top
loading. The ground system is 12 50-foot
radials.

Beacons used as [LS vater markers are
usually [5-watts output, te give a 15-mile-
radius aircraft range. Some are 25-watts output
far 25 miles.. in mountains, where attenuation
1s higher, 50 watts is the norm, while a few
heacons are 2 kW for 75 miles (such as TUK at
194 kHz on Nantucket Island, MA). Canadian
heacons are 400-watts to 2-kW output.

Carrier-Current Signals

Those pesky unmodulated carriers now
stand revealed: They are radiated by power
company “‘carrier current’ equipment. The
power companies feed rf intn their high-valtage
lites to actuate receivers conoected at the other
end. Frequencies used are from 30 kHz to 300
kHz, and most seem to have migrated to
i6i-190 kHz to escape high-power, If RTTY
statrons. Power levels are mastly feam 1 o 20
watts, pccasionally as high as 100, Modes used
are fm, ssb, fsk and keyed carrier for relaying
and telemetering.
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Equipment for these power companies’ vir-
cuits is coupled to the high-voltage lines via
capacitors. Traps are used at transformers, as
they present a low impedance to ground for f.
Receivers are typically wvery narrow band
(about 200 Hz) and, due to the noise environ-
ment, receiver sensitivity is usually measured tn
volts. Maximum sensitivity is 5000 microvolis!

The commenly heard carriers are a “*gnard”’
channel, which shows the ¢ircuit is live and
presumably working. When sowmething is sup-
posced to happen the signal will shift frequency
about 100 Hz and may increase power from |
to {0 watts. Considering theic receiver
characteristics there is little chance of interfer-
ing with these carrier-curreit  systems.
Anyway, the power companies have been using
them for the last 50 years without benefit of
FCC authority or regulation and thepretically
they have no legal standing.

Light Dimmers

Finally, consider light-dimmer interference.
Such dimmers fill the [800-meter band with
synchronous hash during the evening hours,
rendering it vseless, This would be a joke if
FCC made the band a new broadeast band.
Dimmers come under Part 15 of the FCC rules
and regulations as incidental radiation devices.
1t atiows 100 mV of rf on the power line from
450 kHz to 9 MHz, and more at higher fre-
quencies. There are no restrictions at lower fre-
quencies. The only guiet dimmer is the
“lutron.” -~ Rickhard . Brunner, WIATO,
i) Brookside Dr., Foxboro, MA 02035

SOLDERING ALUMINUM?

1 By a strange cotncidence my reading this
vvening  encompassed  two  articles oo the
saidering of alsnmum. One was in a 1902 issue
of Model Engineer and the other was WIFB's
item on Ale-Sol 45D (QST for October, 1977).
Only the 1902 item vinphasized the real prob-
lem in soldering aluminum. There are dozens
of ways of getting a good, initial bond; some
simple, some complex, but no inventor has
solved the corrosion problem that causes
fatiure of the bond. W1FB hints at this in the
last sentence of his first paragraph, but neglects
it in the remainder of the article.

As was explained in the 1902 article,
aluminum is an extremely active metal, and
were it not for a self-repatring, protective oxide
¢oating, the metal and its alloys vould not be
used for any commercial purpose. When
aluminum is bonded to a metal or alloy (a
solder) of considerably lesser activity, the pro-
tective axide film either cannot form or is im-
perfect. The aluminum, therefore, becomes

strongly anodic to the solder and is converted
at the interface to corrosion products having
little or no strength, and the hond fails. This
may take a few hours, wecks or months, de-
pending on the system and environment, bu
you can be sure that faifure will occur sooner or
later. There may be little or no visual evidence
of the corrosion hecause it is vonfined to the
very narrow zoie that comprises the interface.

Obviously, someone should invent a solder
whase activity is the same or nearly the same as
that of aluminum and its commereial alloys. So
fas 1o one has done this. (The composition of
Alu-sol 45D makes 1t evident that it is strongly
cathadic to aluminum and that it will fare nc
hetter than its myriad of predecessors.)

As is evident from the preceding remarks,
there is no point in working on fluxes (there are
plenty of good ones available); the culprit is the
solder. [ don't envy anyone the task of finding
an alioy that will meet the chemical and electro-
chemical requirements as well as those for 2
salder.

Perhaps (ST readers should be alerted to the
prabability of bond fatlure for Alu-8ol 45D, o
the manufacturers should be asked to provide
evidence that their solder bond is permanent in
the environments likely to be encountered in
glectronics service, - Hareld J. Read, Pro-
Jfessor Emeritus of Metallurgy, Pennsyivanio
State University; P. O. Box 5085, Grove City,
Fi 33533

HW-3 ITTEMS

{7) Interest it my July 1977 QST article, “*Full
Break-1n and RIT for the HW-8," inspired me
te relay a few more notes on this popular little
Heathkit rig. A common complaint with both
the HW-T and HW-8 is ac hum when using a
commercial main's power supply instead of a
battery. This hum was easily eliminated from
both the Heath HWA-7-1 supply and a Cairad
supply. The method is to open up whatever
supply you have and try connecting a 0.005-F
disk  vapacitor from vhassis fo  various
transformer and rectifier terminais, Usually 2
cure results with the capaciter from either
primary connection to chassis. Connecting the
capacitor ta a secondary terminal and chassis is
preferable, but two capacitors connected to
different rectifier or secandary terminals may
he needed for a permanent cure.

Keep in mind that ac s very hard on a
capacitor and so s heat. A 150-V de rating is
sufficient for capacitors connected to the
secotdary side of a 13-V supply, but at least a
1000-V dc rated capaciter must be used whera
conaection is made to 120-V ac. Double that
rating is needed if the supply is ever to be fed
hy 240 ¥V ac, although high-quaklity capacitors
rated at 1,4 kV are commoaly used in commer-
vial gear to bypass [20- und 240-V ac lines to
the chassis, A capacitor should not be mounted
above a power transformer nor too close to any
component that generates heat. If the capacitor
itself heats up in use, it is not suitable and
should be immediately replaced by a better
one. The primary circuit is only to be con-
nected to an outlet properly protected by 2 fuse
or gircit breaker.

Finaily, the ©ORT-262 varactor diode
specified in the article 15, with other **(}”
numbered parts, an item from the Sprague
-L.ine, Many stores stock these items, along
with the following suitable replacements:
D201, GE90, HEPR2503, RT-262, SK3126 and
ZEN453. -~ Ben Savior, K6TG, Box 2314,
Modesto, CA 95351 L



Produect Review

The Dentron MLA-2500 Amplifier

It was a crisp day in the fall of 1976 when Den-
nis Had and his top engineer, both of Dentron
Radio Co., stopped in at Headqguarters jor a
combination  business/pleasure  visit. Three
well-wrapped shipping cartons accompanied
them. One contained & Dentron 160-10L
SuperAmp which was in for testing. The sec-
ond hox, quite a bit lighter than the first, con-
tained an alphanumeric code reader that
displayed the characters Broadway style —
right to left across the front of the unit.
Onlookers stood marveling at the device,
which, at the time, was copying WIAW code
practice, flawlessly.

It had become obvious that the gentlemen
from [Dentron were anxious to show us the ¢ou-
tents of the third box. By now you’ve probably
puessed what emerged from the carton - the
MLA-2500 prototype. Although not nearly as
pretty 4y those units presently being sold, the
unit gave us a gaod idea of what was to come,
As the prototype was wired into the test setup,
several skeptics drew near. There were a few
“‘oohs' and “aahs.’’ Most seasoned amplifier
buifs chuckled to themselves, “This'll never
wark — it's just too darned small to be any
goad!”” With the head of Dentron at the con-
trols, the amplifier promptly placed the needle

HATE anin
LRI

Would you befieve a 2.5-kW amplifier in a 5 by 14 by 14-inch box, weighing only 47 paunds? Well,

here's one! It's the Dentron MLA-2500.

The photograph at the ieft is the worst case for spectral purity. This spectrum analyzer
photograph shows the output of the amplitier on 160 meters runming one kilowatt dc input, The
second harmaonic is down approximately 40 dB. The horizontal scale represents 1 MHz per divi-
sion and the vertical is 10 dB per division. The analyzer photograph at the right is a two-tone IMD
display of the MLA-2500 at the 2000-watt PEP level. The horizontat display represents frequency
with each division corresponding to 1 kHz. Each vertical division represents 10 dB. The dispiay is
adjusted so the amplitude of each component may be read trom the scale at the right, directly in
dB below the peak-envelope power (PEP) cutput. Responses ather than the two individual tones
nedr the center are distortion products. Third-order preducts are down approximately 35 B, fifth

down 37 dB, seventh down 45 dB.

ut the Bird model 43 wattmeter, with a
L300-watt element, in the “*peg’’ posttion, Any
doubts concerning the capability of the
amplifier were quickly dismissed.

Physical Atiributes

The review MLA-2500 arrived several
months later in two boxes. One contained the
8875 tubes (two), time-delay relay, and control
relay. The other box housed the remainder of
the amplifier. To insert the vital components,
the top cover of the "2500 must be removed.
This is accomplished by remaving six flat-head,
hex-type screws (hex wrench inciuded with
amplifier).

Upon removal of the cover the first area of
interest is the rf compartment. Two high-
quality variable capacitors are used for the
plate tuning and loading controls with addi-
tional fixed capacitances switched in for 160-,
80-, and 40-meter operation. A hefty rotary
switch handles all of the band-switching func-
tions, inchding adding in  the extra
capacitances mentioned above,

The 10-, 15- and 20-meter section of the plate
tank coil is wound with silver-plated, heavy-
pauge wire to help assure good tank efficiency
an those bands. The rest of the tank coil (160,
80 and 40 meters) is a bit unconventional in the
sense that the ocoil turns are close-spaced. To
prevent the turns from shorting, type-E Teflon-
covered stranded wire is used,

Two Eimac 8875 external-anode, ceramic/
metal triodes are mounied at the rear of the rf
compartment. These tubes are designed to be
transverse cooled through their large fins, To
accomplish this the amplifier makes se of a
two-speed, muffin-fan svstem attached to the
rear apron. A thermal sensor mounted near
one of the tubes determines whether the tubes
are operating within the specified temperature
range. If the tubes are running hot, as would be
the case when operating continuous duty or
contest style, the fan is automatically switched
tor high speed for additional cooling. Once the
tubes are sufficiently cooled the fan
antomatically switches to the lower speed. A
front-panet switch labeled CONTINUOUS
DUTY overrides the thermal control to place
the fan in the high-specd position at all times.
QOther items of interest in the rf compartment
include the rf-switching relay with plated con-
tacts, the rf-wattmeter circuitry, which is
mounted on a small circuit board, and the ale
components, also on their own hoard,

The most striking object in the power supply
compartment is the power transformer, This
specially designed and built transformer oc-
cupies nearly 1/4 of the space available inside
the amplifier. A glass-epoxy circuit board (all
boards used it the amplifier are of the same
material) supports the 12 power supply diodes
and associated spike protection capacitors
along with the time-delay relay and control
relay, The wiring harness and mounting screws
are arranged so that the board can b swung up
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Table 1

MLA-2500 Manufacturer's Specifications
Erequency coverage: 1.8 ta 2.5 MHz
A5 to 4h MHz
Tato 7.3 MHz
14.0 to 14.35 MHz
21.0 to 21.45 MHz
78,0 10 20.7 MMz,

Power requirements: 235117 V ac, 5060 Mz,
Plate power input: 2000 watts PEP for ssb opera-
han: 1000 watts do for ow, BTTY and 55TV,
Drive requirements: For 2 «W PEP, approxi-

mately 65 watts; for § kW dg, 36 watis.

Duty cycle: 100 percent at full legal power.

Quipuf impedance: 25-100 ohms,

Wattmeter accuracy: £10 perzent full scale into
& H0-ohm resistive load.

Harmonic radiatian ithird-order): Equal {o or bet-
ter than 30 dB down from output signal at tull
legai power, on ali bands.

Tube and semiconductor: 2 tubes, 18 diades,
1 Zener disde,

Accessories: Rack-mounting kit {standard 19-
inch rack).

Table 2

Results of MLA-2500 Tests Performed in ARRL Laboratory

Power Input Power Quiput

Internai Wattmeter

Drive Power

ing that ithe amplifier is ready for wse,
Whenever the ampiifier is in the transmit
mode, 2 red panel light will shine.

Amplifier tune-up is smooth and simple, All
the operator need do is watch the plate-current
meter and power-output meter, adjusting for
maximum power output consistent with the
legal amateur input level. One should keep in
mund that the built-in wattmeter reads both
forward and reflected power on the [ine, A
high SWR will cause erroncous readings as far
as actual power output 15 concerned.

Problems and Corrections

Several problem areas were noted while
gathering data for this review, First, if was
found that the plate-carrent meter was in-
dicating values approximately 25 percent tower
than those actually being rien. This meant the
amplifier was running nearly 1250 watts wher

Hand {Watts) Watts) Reading {Wafts) [Watts] EF. (%) tuned up for an apparent kilowatt! Also, it was

160 1000 A6 330 30 46 noted that the grid-current meter was sampling
160 1900 1250 950 100+ 66 4 portion of cathoue current - not grid cur.
an [one 340 300 2 34 vent, Additionally, the amplifier suffered from
A0 2000 1260 1o 100 + 53 rather poor efficiency on the lower hands at the
40 1000 360 50 20 36 cw. 1-kW input level,
io 2un0 1300 1_::00 . 0 f'g When the manufacturer was contacted con.
:,g lggg 1328 1 égg ﬂ; ;As verning these findings, a fresh unit which incor-
15 1000 BEQ 750 a0 55 porated changes to correct the prohlem was
15 2000 1380 1800 100 + 67.5 prompr_ly sent.' The error in the plale—meter'\ng
10 1000 580 o0 30 58 virguitry was traced to nen-uniformity of hand-
10 2006 1350 1600 100 + 52.5 wotnd meter shunts, For better accuracy Den

for eaiy access should parts ever need to be
repiaced. [he power supply filter consists of six
electrolytic capacitors, each with its own
hlecder/equadizing resistor.

Five push-button switches control the meter-
ing ftunctions (plate ¢urrent, figh voltage and
yrid cwrrent), fan speed and the amplifier
“through® made for cxater funsup., The
switch contacts are swldered directly to & circuit
heoard into which plugs a multiconductor cable,

Electrical Details

The heart of the amplifier &5 2 pair of Eimac
HR7S tricdes_ operating in grounded grid.
Anvone who is familiar with an amplifier using
the 8873, 8874 or Y875 series of tubes knows
that only a relatively small amount of drive
from the exciter will push the tubes well past
the legal wmateur input level, In arder to
dissipate some ot the oxtra drve from a
i00-watt exciter and provide a better match to
the transmitter, Dentron uses a  100-ohm,
noninductive, swamping resistor from the
cathodes (input) to ground.

An &.1-volt Zener dinde in the cathade cir-
it causes the tubey to run Class AB2. During
receive, the cathodes are conaected to ground
through a high-value resistor, cffectively cut-
ting off the tubes. Ale voltage from the exciter
is also fed to the cathodes with the amount con-
trolled by the ale-adjust potentiometer located
it the tf compartment.

‘The plate tank circuit 15 of the standard pi-
network  variety. Relatively smatl values of
variable capacitors are used for the plate tuning
and loading vontrols. Additional fixed-value,
transmitting=type capacitors are paralleled with
the tuning control on 80 and 160 meters while
additional capacitors are paralleled with the
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loading variable on 40 through 160 meters.

A built-in rf wattmeter monitors the forward
power at all times. The second meter is push-
hutton switched for the parameters outlined
varbier,

The cathodes of the 8873 tubes reguire a one-
rinute warm-up period hefore drive is applicd.
A 6l-second delay relay is provided to keep
drive from being applied to the tubes during
the initial warin-up. Should the user in-
advertently apply drive during this time there's
ne need to worry. The amplifier will be in the
“through” mode and the drive power will be
transferred to the load.

The power supply makes use of a full-wave,
voltage-donbler ciccuit. There are four power-
transformer secondary windings; 800 volts for
the high-voltage supply, 120 volts for the alc
vircuitry, 12.6 volts for the pilot lights and con-
tral relay, and 6,3 volts for the tube filaments
and delay relay filament. A <dual-winding
primary allows the amplifier to be run from
either 117 o1 235 volts, 50/640 Hz, The
manufacturer recommends that the amplifier
be run from 235 volts i at all possible for best
voltage regudation.

Six 1N400T diodes are used for each leg of
the voitage doubler. Across cach diode is a
transient-suppressor capacitor (0.01 pF). Six
150-uF, 230-volt, ciecirolviic capacitors make
up the filter. Each is strapped with a 100-kf},
Z-wati, composition resistor,

Operation

When the amplifier is first switched on only
the meter illutmination ghts will come on. The
amplifier  will automatically go into its
60-second delay routine. After the delay
periad, a green panet lipht wilf come on signify-

tron now uses commercially made shunts in al
MLA-2500s, Cirenit vhanges were made e
allow the meter to monitor actual grid ¢urrent
when switched into that position.

Poor etficiency at the [-kilowatt level on 8¢
and 40 meters still remains a problem (34 anc
36 nercent respectively at the low ends of the
bands). Although Dentron has added a fixed-
value vapacitor (100 pk) directly across the
lnading variable, it is insufticient for operation
into a 50-o0hm load — the loading capacitor ra.
mains Fully meshed on these bands at th
I-kilowatt level. One could expect the efticien:
oy to be somewhat better when operating th
aruplifier into a higher impedance. On th
other hand, it will be sesmewhat worse wher
operated into impedances. iower than 50 ohms.

All pertinent specifications, spectral display:
and test data arc presented clsewhere in this
review. hore information van be ubtainet
from Dentron Radio Co., Inc., 2100 Enterpris
Parkway, Twinsburg, O 44087, The price
class of the amplifter is 3800, — WIVD

The manufacturer mforms us that 4 moditication
ku will he sent ro every 3LAL2500 owner from
whom they have recesved a warranty card.

HEATH HD-1410 ELECTRONIC
KEYER

The Heath HD-1410 electronic kever represent:
a suhstantial departure from the earlier mode
HD-10 kever that came on the market in 1966,
Not only is the new keyer attractively packagec
in a manner characteristic of the SB-equipmen
series, but also the design incorporates squeere
paddle iambic operation. With its fow profile
and small size, the kever requires a minimun
of operating space. Aftractive contours of the
HD-1410 are compatible with most moderr
egquipment and will blend well with the ap-
prearance of many older transmitters ang
receivers.



The varsatile Heath HD-1410 elsctronic keyer. Sgueeze-paddle design permits iambic operation. A
built-in sidetone oscillator and monitor speaker with adjustable tone and valume are provided,

Operators will find several conveniences pro-
vided in this electronic keyer. There is a built-ia
sidetone oscillator and speaker, with adjustable
tone and volume, A headphone jack on the
rear panel permits speaker silencing. Audio
fram the receiver is routed to the headset
through a separate rear-panel jack. The built-in
paddles are adjustable for tension and travel.
No springs are exposed that could pop loase
durtng woperation. The solid-state output
etiminates bounce and sticking commonly
assoviated with relay-equipped devices, Suffi-
cient waight is provided in the construction to
prevent the kever from walking whilte in use. A
front-panel “hold"” switch is convenient for
transmitter tune-up. An external key may be
connected by means of a rear-panel jack.

Far portable or emergency operation the
HID-1410 may be pawered by an external bat-
tery. A diode protects the power supply against
reversed battery polarity. The ac power cord,
which plugs into the rear panel, may he easily
disconnected. A conventional, series-regulated
bridge cireuit supplies 5 V dc for the memery,
clock, generator, oscillator and output circuits.,

Keying speed may be varied from less than
10 wpm to over 60 wpm. An alternative con-
nection may be made on the circnit board to
cover speeds of 10 wpm to 35 wpm, A Dar-
lington transistor pair is used to key positive

lines to ground, and the keying current is
limited to 10 mA.

Heath designed the HD-1410 ta be comipati-
ble not only with most transmitters that use
solid-state keying ¢ircuits, but also those sets
employing grid-block keying or cathode key-
ing, For those solid-state keying circuits which
reqquire the keyed fine to be brought to within a
few tenths of a volt from ground to operate
properly, a minor madification may be made
as explained in the imstruction manual,

Assembly of the HD-1410 can be comfort-
ahly accommplished as a nice weekend project.

Heath HD-1410 Keyer Spacifications

Pawer requirements: 120/240 V,
A0/60 Hz ac, 3.5 W, or 10 to 146
V dg, negative graund, 150 mA.

Kevying function: lambic {less than 10
to over 60 wpm).

Sidetone: Fraquensy intarnally adjustable
from 500 {o 1000 Hz.

Audio: Built-in speaker ar external
headset.

Dimensions (HWD): 3 x 5 x 7.4 inches
(78 x 127 x 188 mm).

Weight: 2.75 1bs (1.25 kg)

Directions are explicit, 'The builder may find a
magnifying glass to be helpful while installing
the 1C sockets and for positive identification of
small components.

When tested, the keyer built for this review
digplayed no glitches. There appeared to be no
difficulty with RFI when operating on the 10~
through 160-meter bands, but careful removal
uf paint from panel bolt holes to secure good
continuity is a must. Price clags is $49. It is
manufactured by Heath Company, Benton
Harbor, MI 49022, — WIJEC

PROPAGATION PRODUCTS
INSULATORS AND QUAD KIT
Propagation Products has made available two
products that should be of interest to amateurs
who like to make their own antennas — and
many of us do! The first item is called a Trend
instlator. The Trend insulator is molded from
a material having good dielectric guahiies and,
according to the manufacturer, excellent
weatherability, The insulator is 6-3/8 inches
long. [t s growved to take a coil winding (trap);
the avaiiable coil-winding length is 3-1/4 inches
at 6 turns per inch, The total turns available are

At the top are the Propagation Products quad
spiders and immediately below are two of the
Trend insulators.,

32 at one-inch diameter. The spirai grooves will
handle any wire size up to and including ne. 12.
Price class is $5 per pair,

The uther item from the company is a quad
spider kit (shown in the photograph). The
spiders are made from injected moided GE
fexan providing a lightweight support for
quad elements. The spiders will accept one-inch
diameter elements and will fit on a boom of
I-1/8-inch diameter. The kit contains two half-
spiders {makes one guad element) and two
clamps for attaching the spider to the boom
and the necessasy screws and nuts, Price class
for a single kit is $8. Additional information is
available from Propagation Products, 1853
Cassat  Ave., Jacksonville, FL. 32210, —
wrice

GAMBER-JOHNSON SOUND MOUNT

An interesting item that could appeal to many
amateurs is an item called the Sound Mount.
This unit ¢can be installed in an automobile or
van, either on the transmission hump or the in-
side roof of the vehicle. Your transceiver can
be mounted on a bracket which in turn slides
into the Sowrd Mount. When vou park or leave
the vehicle it is & simple matter to slip your rig
off the mount and take it along with vou,
avoiding thelt,

In addition, the Sound Mount has a built-in
speaker, snap-in mic holder, and all the
necessary connections for antennas dnd power,
The case is made from a combination of hlack
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At the left is the Sound Mount. Note the fit-
tings on the top of the mount. Af the right is
the unit that is to be attached to the
transceiver.

plastic and metal, presenting a very pleasing
appearance, CGamber-lohnswn informs us that
they also make an under-dash mount. Lit-
crature is available from the manufacturer on
request. Price class of the Sound Mount s 532,

Manufacturer: Gamber-iohnson, Ine., 501
Francis St., _Stevens Point, W1 534481 -
WIiICcP

TELCO 125 2-METER

CLASS C AMPLIFIER

IF a piece of equipment has a lot of knobs and
switches, a reviewer can go on ad Hauseum
listing every detail, but what can you sav about
a piece of equipment that has no switches or
knobs to fiddle with? Well, it is cectainly sim-
ple to operate. The Telco 125 s a 2-meter,
Class € (fm and cw) amplifier designed to
operate from 12 volts, One watt of £f drive gets
vou 25 watts of output, Its sizeat' 4 ¥ 6-1/2 X
i-1/2 inches {102 x 165 » 38 mm) permits it
to be mounted out of sight {under the dashj,
although I was reluctant to do so becauseitis a
strikingly attractive piece of equipment.

The 125 is the second generation of Telco vhf
power amplifiers: The company has been
huilding them for marine and land-mobile ser-
viges for marketing under private tabel. Thus,

The Telgo 125 amplitier makes a neat,
compact package {or maobile mounting.

it is not surprising that the unit we tested easily
met the new FCC standards (see accompanying
spectrum analysis), nor is it surprising that the
125 is bilt like the proverbial battleship, High-
guality components along with rugged con-
struction should provide reliable continuous
SeTVICce.

An antenna changeover relay is used fo -

switch the amplifier in and out of the vircuit.
The 1-watt signal goes through a 9-dB at-
fenuator and the input network, which is essen-
tially a low-pass filter dasigned to transform
the line impedance down to that of the tran-
sistor, ‘The attenuated signal (1/8 watt} is ap-
plied to the first amplifier, an MRF227 tran-
sistor in 4 commaon-emitter configuration,
which produces a 3-watt signal. After passing
through the tuning and filtering network, the
J-watt signal is applied to an MRF238
ampiifier stage which brings the level up to 23
watts. From there the signal passes through the
tuning/filtering output network,

The 25-wait output is 4 continuous-duty
rating, The 125 will withstand high-SWR
mismatch and is protected for incorrect de
polarity, insertion loss on receive is less than 1
dB. The owner’s manual gives complete in-
structions for retuning if that should become
necessary.

S0 much for the technical details, the main
concern of most amateurs is **Does it work?*
The initial test was to try to key a distant
repeater that can just barcly be heard, and can-
net be keyed at all with a Drake TR-22 by
itself. There was no problem keying it and we
were told that we were making it about 80 per-
cent full quieting, which was better than the
repeater was doing. The net results of several
weeks of testing is that if T can hear 2 repeater,
I can work it with the amplifter in. if 1 can key
it with the TR-22 barefoot, | make it full
quieting with the 125 added. In short, it works
quite well for the operator who wants to use a
handheld rig for mobile operation. With the
proper antennas, it would be useful for getting
on Maode-A OSCAR.

Additional information can he obtained
from Telco Products Corp., 44 Sea CIiff Ave.,
Glen Cove, NY 11542, Price class is $85. —
WEBSNAS

Spectral analysis of the Telco 125 output {drive
far the amplifier was provided by a Drake
TR-22 at 147 MHz when this photo was made),
The amplifier introduced no detectable
spurious energy. The horizontal scale is 50
MMz per division, and the vertical scale 10 dB
per divislon. As may be seen, the second har-
monie is down 70 dB from “full scale.” (After
calibration of the analyzer for full-scaje
representation of the fundamental signal, a
notch filter tuned to 147 MHz was added to the
systam fo enhance 1ts dynamic range.)

NEW BOOKS

80-Meter DXing

S0-Meter [DXing, by John DeVoldere,
ON4LIN. Copyrighted 1977 hy (‘ommunica-
tiens Technology, Inc., Greenvitle, NH 03048,
Price is 4,50, Softbound, 8 1/2 x 11 inches.

Just the call sign ON4UN on the cover lends
vredibility to the contents of this 73-page
manual for long-haul work on the Ri)-meter
amateur band, Many, perhaps most amateurs,
still subscribe to the myth that 3.3 MHz is 4
“*lacal band,’” not supportive of more than an
oceasional 3000-mile contact. This does nof
deter author DeVoldere from convincing us not
oniy that plenty ot good DX is available on the
band, bui also that it can be predicted ang
sultght methodically. So much for the local
1dgehew band.

The book is divided into tour chapters: The
first, on &)-meter propagation, combines
vlementary ionagspheric  wave propagation
theory with specific techniques to deal with fac.
tors peculiar to the 80-meter band. Namely,
factors such as auroral disturbances,- seasona
variations, and *‘gray-line’® propagaiton con-
stitute the meat of the chapter for the 80-meter
beginner.

Similarly, ON4UN's discussion of antenna
begins with well-known principles of directivi
tv, gain and impedance matching befor
discussing  specific, «ffective antennas for
80-meter work. Of special interest are chart
showing expected radiation angles for deit:
toops and quad loops with different feee
points, and a good discussion of the Beverag:
recetving anteana. For the optimist, Wilkinso:
power dividers and splitters are examimed
‘Those anticipating vertical antennas  wil
pethaps  be  aeedlessly  discouraged
DeVoldere’s admonitions. “*They should be
Lept at least a quarter wavelength away fron
any object that s greater than one-third of the
antenna height and, generally, two waveiength
away from structures that are as tall as th
antenna itself.”” Forty-meter Yagis aren’t sup
posed to work at 50 feet, either, but they do!

Chapter 3 deals with equipinent, and con
tains 4 tabulation of receivers used by 40 **well
known, S8-meter DXers.” Happily, the
chapter consists of one page on transmitting
and four on receiving, The table of receivers i
use may be somewhat skewed by the probabili
t¥ that the stations surveyed are not located 1
midtown Manhattan! DeVoldere’s comment
on desirable reveiver characteristics {cross
modulatien rejection and selectivity) are righ
on the mark.

Perhaps most useful is the final chapter or
operating practices, beginning with a char
showing allocations of frequencies within the
80-meter band for various countries. Ong
wonders how many DXers have worked a hun
dred countries on 80 and stifl don’t know tha
YK DXers hang out hetween 3690 and 370(
EHz: ONAUN knows and tells all. Considera.
tion is also given to **‘master-of-ceremonics’
operations. *‘list operation’” and even how tc
rera beat properly on cw. A few pictures of
well-known stations around the world rounc
aut the aperating chapter.

Like anything clse 80-meter DXing 15 bes
learned by oxperience, hut a start with
DeVoldere's book can help the newcomer
avoid the pitfalls of such learning, Nathing i
morg embarrassing than to jump into a pileup,
Jo the wrong thing. and get called a lid by &
dozen stations on {requency, —~ KITN



Hints and Kinks

CW AND THE HW-11

The Heath HW-10! operates on ¢w in the semi-
break-in mode. When the key is depressed, an
audio tone is applied to the input of the VOX
amnplifier, This is amplified and sent to the
relay amplifier, which pulls in the transmit-
receive refays. If a pause exists hetween
characters bevond the time limit set by the
VOX delay. the transceiver will drop back to
the receive mode. This can be annoying,

What is needed is an easy way to make the
transceiver latch in the transmit mode so that it
won't drop back to the reccive mode until a
release button is pressed. The HW-10! contains
a spare phono jack and a spare set of relay con-
tacts on one of the transmit-receive relays,
making it easy to implement such a function.
The only change required internally is the addi-
tion of a wire connected from pin 8 of V12B to
the center conductor of the spare phono jack.

A miniature spst toggle switch and a normal-
ly closed, push-button switch are mounted in a
small metal box measuring 1-3/4 x 2 & 2-1/4
inches (44 »x 51 X 57 mm) and connected in
series ko a pair of wires extending from the box.
One of the wires is connected to the center of
the phono plug and the other to pin 11 of the
power plug. The phono plug is then pushed in-
to the spare phono jack.

The small box may be placed adjacent to the
ew key. To operate cw, the toggle switch is put
in the cw position. Pressing the cw key down
switches the transceiver to the transmit mode in
the normal fashion. However, once in the
transmit mode, the spare contacts on RL1 are

closed which, via the switch box, ground pin 8
of VI2B. This latches the HW-101 in the
transmit mode.

To receive, press the release button, which
will break the latch and allow the transceiver to
drop back io the receive mode. For ssb opera-
tion, the toggie switch is placed in the ssb posi-
tion which prevents the transceiver from latch-
ing in the transmit mode, -— James €.
Fishbeck, WAISTQ

2

DRESSING SMALL CABLE
HARNESSES

Dental floss works quite well as lacing cord for
small cables found in miniaturized equipment.
The rubber tip mounted on the handle of some
toothbrushes works well to clear inadvertent
solder bridges on printed-circuit boards. After
melting the solder with a soldering iron, quick-
ly draw the rubher tip through the solder
bridge. — Duane Latourell, W6IG

METAL CARD-FILE BOXES
MAKE NIFTY CABINETS

The photograph shown on this page illustrates
an idea that may interest those amateurs who
have recently priced small cabinets. All the
enclosures shown are metai card or index files.
Each device shown is the result of a project
described in (ST, Reading left to right in the
top row -~ Wheatstone bridge, ST,
November, 1976; capacitance meter, OST,

)
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iJsetul latching circuit for cw operation with the HW-101.

Compact testing devices in this photograph are
instailed in inexpensive card-file cabinets.

December, 1973; and sweep generator for fm,
QST, January, 1972. These cabinets are 6 X 4
¥ 4.1/2 inches (152 x 102 x 114 mm} and
cost $1.19 each.

In the front row — frequency calibrator,
QST, July, 1976; and audio oscillator, QST,
November, 1974, These cabinets are § X 3 x
3-3/4 inches (127 % 76 x 95 mm) and cost just
89 cents each. — Roy E. Lyon, WALWZTI

ON-OFF INDICATOR
FOR BATTERY DEVICE

Have you ever wanted an on-off indicator on a
battery-operated device but excessive current
drain of the incandescent lamp prohibited it?
The little-publicized LM3909N  flasher/
oscillator is a practical solution,

Table 1

Component values for flasherioscillator. Resis-
tance is in ohms. Capacitance is in uF.
One-watt resistors are used for R,.

v 6 15 100
Nom.

Flash

Hz 2 2 1.7
G 400 180 180
B 1000 3san 43k
Ry 1500 1000 1000
V4

Range 525 13-60 85-200

The LM3909 (available from Digi-Key, Box
677, Thief River Falls, MN 58701, for 69 cents})
is an 8-pin DIP requiring only an external elec-
frolvtic timing capacitor to set the flashing rate
of an LED, [t will operate on potentiais as low
as i.3 V from an AA battery, and battery life is
almost as long as the shelf life,
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A usetul flasherfoscillator, Top circuit s for use
with low operating voltage. The bottom circuit is
for higher voltages as shown in the tabie.

This little device has other applications, such
as a square-wave ascillator or a buzz-bnx con-
tinuity and coil checker. The data shests shown
in the Digi-Key catalog give full details, -
Chuck Shaw, KS8ET, ex-WBSCND

SIMPLE EMERGENCY POWER

in emergencies that interrupt commercial
power service, an independent energy source

that will operate a light as well as a weather
radio and a portable a-m/fm receiver can be
most useful, The family flashlight or the por-
table radio cannot always be depended upon
for having batteries that are up to full charge.

The arrangement | use employs a 12-volt
motorcycle battery and a trickle-charge circuit.
Sufficient energy is provided for the single
light, activating the two radios and even
operating a handheld transceiver for many
hours.

About 100 mA are drawn by each receiver.
Variable dropping resistors, such as a Mallory
MIDOPK, may be nsed to drop the potential to
% V for each receiver. The lamp assembly may
be constructed from an automobile dome light,
or a 12-V lamp may be jury-rigged inside an
empty coffee jar.

The GE-63 lamp in the charging circuit acts
as a current limiter and the glow indicates the
charge condition, Charging current is about
[50 mA. Power from the battery will operate
both radios tor several weeks without recharg-
ing. The single light may be used for up to Four.
days. — Joe Rice, WeRHZ

DEMAGNETIZING
YOUR SCREWDRIVER

To prevent your screwdriver or pliers from
picking up unwanted steel, nuts and screws,
siply insert the particular tool ail the way be-
tween the rods of vour soldering gun. Next,
turn on the gun and slowly withdraw the tool
until it is completely out. The problem of
magnetized tools has plagued me many times
while wotking in places that are difficult to
reach. — Koger Mace, W6RW

INEXPENSIVE 2-METER ANTENNA
MOUNT

Like many amateurs who must tighten the
purse strings, [ have always searched for alter-
natives to buying expensive parts and agc-
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Aradio and a single light may be powered in emergencias with this simple system, T1 is Radio Shack

na. 273-1511. D1 is Radio Shack no. 276-1141,
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cessories. Recently I needed a trunk mount for
my 2-meter mobile antenna, but the nine-
dollars-plus figure quoted for this item seemed
ridieulousiy high for such a simple device.

While eveballing other clamps, angles,
brackets and hardware, I saw an object called a
universal driving lamp bracket. This iiem con-
tained two no. [2-24 hex bolts and a flat, thick,
neoprene gasket to avoid marring the auto
paint. The lip fits suugly under the trunk lid
and when secured makes a tight, nonmoveable
neat installation. This unit is sold by 5.8,
Kresge Co. stores (K-Mart) and bears the code
number §2-20-65. The price? Just $1.88, —
Rene M. White, WeWDF

This inexpensive lamp bracket is used for an
antenna mount.

LIGHTNING ARRESTOR FOR
ROTOR CABLE

To improve the lightning protection for my
beam antenna, | not oaly installed a Cinch-
Jones plug on my rotor cable for guick discon-
nection, but also constructed the asrestor
shown in the photograph as a means of pro-
viding a path for shunting any strike curreat,
This arrestor 15 installed on a tower ieg at the
point where the rotor cable is fed away from
the tower at a 90-degree angle,

The arrestor is made from a terminal strip
mounted on a durable copper plate. Tabs on
the strip are cut flush with the back of the strip.
The terminal assembly is supported a small
distance away from the plate by means of
washers in order to provide an electrical gap. A
U holt holds the arrestor to the tower leg, After
the cables are connected, a means of weather-
proofing may be employed. - Lance (.
Johnson, KIMET

A homemade lightning arrestor tor a rotor cabla.
The “gaps™ for the arrestor are between the
backs of the terminals and the mounting plate.



Microwaves, Mozzarella
Burgers and Mountains

After conquering West Peak, Mt. Tom and Talcott Mountain,
communing with nature and living to tell about it, we learned
to love microwaves. We're not sure about nature!

By James E. Kearman,* W1XZ

N ewington, July 27. At 11:30 A M.,
WICF, WIRU, WI1ZA, WIRN and
WIXZ set off for West Peak in Meriden,
CT. WICF is at the wheel; WIRU is
navigating. In the back of the station
wagon rests a new phase-locked, 10-GHz
transceiver, Somewhere in Massachusetts,
WAILHVYG is heading for Mt. Tom, niecar
Springfield. Purpose of the mission:
establish contact over the 50-mile (83-km)
path to prove the simplicity of operation
of the new transceivers. A I-meter fm
transceiver will provide liaison en route.
All we have to do is contact WAIHVG
when we arrive, confirm that we’re on the
air, swing the microwave antenna to peak
the signal and make the contact. The path
is a clear shot. This fact has been con-
firmed by the young woman accompany-
ing WAILHVG, She makes her living tay:
ing out paths for commercial microwave
links. Success is assured.

As WIRU smoothly puides us down
Eoute 15, WICF calls WAIHVG just to
let them know we’re on our way, We can
see West Peak off to our right. WAIHVG
does not answer our call. No matter,
they're probably getting set up on Mt
Tum already. Cruising now through the
labyrinth of downtown Meriden, we con-
tinue to call them, Our only answer is the
sultry voice of the taped repeater iden-
tification. Where are they? We begin to
imagine flat tires, an overheated radiator,
a missed turn, or , , .7

Gunn-Diode Transceivers

The microwave transceivers are similar
to the wnit described in QST for
Scptember, 1977.' These Microwave
Associates transceivers are fitted with an

*Asst, Technical Fditor, ARRL

“*The Microwave Associates §9127 10.GHz Trans-
cever,” Product Review, Q8T for September,
1977, p. 42.

The rugged south face oi Mt. Tom, the object of pur day’s outing. (Dorrie Ignatovich photo)

additional cavity, into which is injected a
sample of the Gunn-diode-generated rf.
This sample is divided in frequency and
compared with the signal from a stable
crystal oscillator. Any difference in fre-
guency results in an error voltage, This er-
ror voltage is applied to a varactor diode
mounted in the rf-generating cavity. One
transceiver is operated on 10,250 MHz,
the other at 10,280 MHz. Because the
Gunn diode serves as both a transmitter
and a local oscillator for receiving, a
JO-MHz i-f is established. From there,
detection proceeds in typical fm-receiver
fashion, Our transceiver is equipped with
a 17-dB-gain horn antenna, WAIHVG
has the option of using either a two- or
four-foot (0.6- or 1.2-m) parabolic dish

mounted on a tripod. The dishes have a
gain of about 33 or 39 dB respectiveiy.
Power output of the transceivers is I3
mw,

We're now at the foot of West Peak
with no sure idea of how to reach the top.
WAIHVG is still among the missing.
WI1RU consults with the owner of a gas
station right next to Wast Peak. Twenty
vears at this location, but no knowledge
of the route to West Peak. Undaunted, we
inspect our map and select a road. As we
start up the wide, weil-paved road, we
look at the trees and listen to the birds.
We all reflect on what a great hobby ham
radio is, that gets us outside on such a
glorious day. All except for W1CF, who's

still trving to raise WATHVG on the
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radio. Sure now that they’re sitting atop
Mt. Tom wondering where we are, he
plunges onward. We haven't been climb-
ing long when the road begins to takeon a
very natural appearance; natural that is,
for the surface of the moon. With one
hand on the wheel, the other holding the
mic, WICF steers from one crafer to
another, ever climbing.

Assault on West Peak

At last! WALHVG responds to our call.
They’re at the foot of Mt. Tom, but have
no idea of how to reach the top. Finding a
road, they ask us about security surround-
ing the commercial installations at the
top. WAIHVG has no desire to be shot
at. We urge them on, in the name of
science, Luck is with them, for they reach
the top without incident.

With WIRU still navigating, we reach
the top of our mountain and stop at the
base of a stone lookout tower resembling
a castle turret. The view from the
overlook is quite impressive on this clear,
sunny day. QOff to the south we can see
New Haven, nestling in its smog, and
beyond that, Long I[sland Sound. Unfor-
tunately, Mt. Tom is to the north. All we
can see in that direction are trees. Trees
provide shade from the sun and homes for
birds and squirrels. They also function
very effectively as  attenuators of
microwave signals.

OQur transceiver is intended to operate
from the 12-volt system of the car. It is
equipped with a cigarette-lighter plug and
a 10-foot (3-m) long cord. We'll have a
¢lear shot from the top of the lookout
tower but the cord won't reach. We could
carry the car battery up there, but we have
no tools to disconnect it. Young couples
whose enjoyment of the day and each
other was somewhat disturbed by our
clamorous arrival go back about their
business while we consider our next move,

A short perusal of the map leads WIRU
to conclude that we are on East Peak,
rather than West Peak. Telling
WAIHVG, who has been waiting for us
to get it together, we jump back in the car
and roar off.

Over on the western side of the moun-

Strays -

NYC-AREA EMERGENCY PATROL
TO ORGANIZE MARCH 11

[ The group of New York-area amateurs
who provided much-needed assistance
during last summer’s hlackout will soon
see their brainchild, the Civilian Amateur
Radio Patrol, take form. Applications for
membership in the group will be taken at
an organizational meeting at | P.M.
Saturday, March 11. It will be held in the
auditorium of Police Headquarters, !
Police Plaza, adjacent to City Hall.
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tain we encounter fewer [overs and more
trees. WICF pilots our car up couniless
dirt roads to numerous commercial in-
stallations. At each stop we marvel at the
tall trees and even taller towers.

Joyce Kilmer
Never Tried Microwaves

W1ZA has concluded we aren’t going
to make it unless we clear out some trees.
Before giving up to look for a chain saw,
we decide to try a few more spots. At one
point we find a micfowave relay station
and two technicians are just arriving to do
some work. They allow us to climb to the
roof of their buiiding. The only way up is
to climb a tower, encircled by barbed
wire. From the roof, Connecticut is
spread below us, a gorgeous view in
almost every direction. Looking toward
Mt. Tom we see —— trees. The power cord
is stretched to the breaking point so we
can’t climb the tower. We do hear a signal
- leakage tfrom the many other transmit-
ters on the site. We make a mental note to
use better shielding on our power and
audic cables. A short piece of waveguide,
which will act as a high-pass filter, be-
tween the transcetver and the horn would
help as well.

By this time, users of our laison
repeater on Mt. Tom are getting bored
listening to our frustrated lamentations
and tell us so. We decide to switch to
146.52-MHz simplex. We can hear
WAIHVG right away, but he can only
hear intermodulation products from ail
the commercial installations on Mt. Tom.
We try other repeaters with the same
result. Apologetically, we return {o 34/94,
WRIABX. An hf link, perhaps using CB
rigs converted to 10 meters, seems a good
idea for next time., After a few more futile
efforts at finding a suitable location we
once again consult the map.

On the Road Again

Twenty miles (33 km} north is Talcott
Mountain. We know the road to the top,
and it’s a clear shot — we think. By now
it’s about 1:30 P.M. and we're all thirsty
and bungry. Telling WAIHVG to stand

All interested amateurs are invited to
attend. For further information about the
meeting, contact Sgi. Stachs or Officer
Power at 212-374-3804 or 374-3805. Once
in operation, the group will provide
emergency communications and other
assistance during emergencies. Other
details about CARP can be found in
February QST, page 41.

220 PUBLICATION DISTRIBUTED

1220 NOTES, a new publication
devoted to promoting the use of the
220-MHz band, has distributed its com-
plimentary first issue to more than 1800

by, we head back down the mountain.

WICF skillfully hits almost every pot
hole in the road going down, but we arrive
in downtown Meriden with our appetite
intact. We spot a restaurant and liquo
store side by side, and couriers are dis
patched for beer and hamburgers, hol
the onions. It is here we come face to fac
with an entity known as the ““Mozzarell;
Burger.’” Under other circumstances it"
unlikely the meal would be eaten witl
such vigor, but when pursuing a goal on
doesn’t quibble over something as in
significant as food. Chewing and sipping
we head north. Qur comrades on Mt
Tom seem hardly concerned that we'r
cating while they sit and wait. Thei
selfless dedication is inspiring. We oper
another beer and reflect on what a grea
hobby ham radio is to cause us to do thes
things on such a fine day.

The road to Talcott Mountain Scienc:
Center, our destination, tends to curve :
bit and offers some spectacular views o
the Farmington River valley almost 1001
feet (330 m) below. WICF whips 2 fev
more horsepower from our gasping ca
and we blast up the steep driveway and
through the gates. Unheeding of the cric
of Science Center employees, we blast al
the way to the top of the hill. Befor
WIRU can complete negotiations to pre
vent our arrest, WIZA and WICF hav
the microwave gear in operation. We cat
actually see Mt. T'om in the distance! Ou
trespass is quickly forgiven when the voic
of WALIHVG pops out of the speaker. Wi
quickly exchange reports and congratula
tions. He switches from one dish i
another with no perceptible change i
signal level, The smaller antenna is easie
to keep pointed in the wind 50 it remain
in use. After all our efforts the contac
seems almost anticlimactic. We've learna
a few things about liaison frequencies, sit
location and food, detailed in this article
We hope vou'li henefit from our ex
perience.

We complete a few more transmissions
sign with WAITHVGQG, open the last of th
heer and pack up. On the way back b
Headquarters we reflect on what a grea
hobby ham radio is, to get us outside o
such a fine day. L

amateur radio operators, primarily in th
greater Chicago area. While the primar
impact will be news of 220 repeater an
simplex groups in the area, articles o
general interest to 220-MHz users are ex
pected to attract subscriptions from out
side the Chicago arca. Articles of genera
interest should be sent to Julian Jablin
W9IIWI, Editor, 9124 N, Crawford Ave,
Skokie, IL 60077, For a copy of the com
plimentary issue, contact [ee Knirko
WIMOL, 833 Park Plaine Ave., Parl
Ridge, IL 60068, To subscribe, send §3 fo
six issues annually to Virginia Sterling
WBOUFV, Business Manager, 9128 N
Linden Ave., Morton Grove, 1L 60053.



The Lure of 2 Meters

Part 2: Once you decide 2-meter fm is for you, you're faced
with the enjoyable dilemma of how to begin assembling a
station. This article should make it a bit easier.t

By Mark 8. Starin* WATTZK

' f you're about to join the tens of
thousands of amateurs who are having the
time of their lives on the 2.meter band,
you’ll want to know some things about
vhf-fm eguipment. As even a cursory
glance through the display advertisements
and Ham-Ads in this issue will show,
eguipment designed for the 2-meter
mobile or homs station has proliferated
over the past few years.

[t was a fairly simple matter to go out
and buy a 2Z-meter transceiver a few vears
back. You had vour choice of scveral
manufacturers who offered such options
as switchable output power, 6- or
12-frequency capability, push-to-talk mic
buttons, Touch-Tone encoders and total
solid-state construction. These days, all
those features are commaon, but budding
fmers must now contend with 2 whole new
generation of options and types of gear.
They include digital readout, synthesiza-
tion, 4-MHz band coverage, and a new
type of rig — the multimode transceiver.
Two Basic Types

Nearly all 2-meter fm equipment can be
divided into either of two types: crystal-
controfled or synthesized, The crystal-
controlled type, which usually requires a
separate crystal for euch receive frequency
and another for each transmit frequency,
remains the most common. Since crystals
cost about $6 apiece, some rigs use a more
complex design to get by with only one
“rock™ for both send and receive fre-
quencies,

Rapidly  overtaking the  crystal-
controlled transceiver, svnthesized gear
uses only one or perhaps two crystals to
generate all their operating frequencies.
Initially, the cost of frequency synthesiza-
tion kept hams away, but technology has

*Membership Services Assistant, ARRL
{Part 1 appeared in (ST for February, 1978,

made them nearly competitive with their
“rockbound’’ counterparts. For more in-
formation about operating a synthesized
transceiver, see the related story,
““‘Operating a Synthesized Rig,”

Features and Options Galore

Once you've decided which basic type
of rig to buy, you'll need to look at other
features, Some are indispensable and
almost universal; others are frills which
the beginner on 2 meters can. often live
without.

Just about all 2-meter transceivers have
squelch and volume controls, and a fee-
guency (or “‘channel™) selector. Most are
designed for mobile use, but can be used
at home with a power supply. Few are ex-
clusively tailored to operate from a fixed
location.

Power is certainly an important con-
sideration. The transmitters usually have
outputs of hetween 1.5 and 25 watts, with
10 watts about the most common. Some
will have a HI-LO switch, enabling the

user to conserve precious battery current
while operating local simplex or into a
nearby repeater. Because of repeaters, 1
watt will often be adequate for 2-meter
operating, whether at home or while
mobile.

The Kenwood TR-2200, for example,
switches from a ‘‘high’ power of 2 watts
to a “‘low” of 400 milliwatts, Many ama-
teurs use this and similar rigs every day
with the switch in the 400-mW position;
their signal into the repeater belies the
QRPp (very low) power level. By using the
lower output level, they are saving the
trouble of f{requently recharging the
nickel-cadmium batteries, or replacing the
nonrechargeable type.

This brings us to dc accessories, which
make portable 2-meter operating more
economical. Most handheld transceivers
(also called HTs, for Handie-Talkies)
come with an antenna but regquire op-
tional batterics, battery charger, and car-
rying case. Rechargeable nickel-cadmium
batteries, or NiCads, are more expensive

‘ VOL.
RF GAIN

% MIC/ TONE
+——— ENCODER -t

TONE ENCODER

Fig. 1 — The three sizes of 2meter frn gear. Although not designed selaly for mobile operation,
muttimode 2-meter transceivers {left) are small enough to tit comfortably in a car, Many have built-
in ac power supplies. Maobile rigs (center) are extremely compact, while handhelds (right) can be

as small as six inches high.
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batteries, or NiCads, are more expensive
initially, but save money in the long run
over conventional batteries. A quarter-
wave helical whip, nicknamed the
*rubber-duckie,” is a common HT anten-
na. HTs are sometimes sold in packages,
with these accessories included.

Into the Phone Lines

Responsible in recent years for a great
deal of goodwill toward the Amateur
Radio Service, autopatching is gquickly
becoming a popular part of 2-meter
operating.' Many repeater groups allow
autopatching, direct access to local
telephone lines, through their specially
equipped machines. All that’s needed to
use autopatch is a device called a tone en-
coder, or Touch-Tone pad.

Depending on the type of rig, it may at-
tach either to a jack at the rear, to the mic,
or directly to the transceiver (as with a
handheld). it may be hought separately
(see the Ham-Ads of any QST for a good
seiection) or purchased at flea markets
and from other sources of used equip-
ment. Surpius telephone company én-
woders are popular as well.

Antennas

Several types of 2-meter fm antennas
are in common use. Which one is best for
vou? If you live in hilly or mountainous
terrain, it may be worthwhile to use a gain
type antenna (see related sidebar story).
Such an antenna has the ability to
“shape’ the signal fed to it, providing
greater signal strength in desired direc-
tions. If you operate over flat terrain, sim-
ple 2-meter antennas will usually be ade-
quate, depending on the range you need
to cover.

Since vhf radio waves don’t usually skip
like hf waves do, it is usually best to keep
the antenna radiation angle low for best
line-of-gight coverage. This can be done
with a gain type antenna. The mobile
antennas most amateurs use make the
signal appear about twice as strong as the

simplest type. They do this by concen- -

trating the signal toward the horizon
rather than above and below the car where
it does little good.

"The simplest 2-meter fm mobile anten-
na is the quarter-wavelength whip. Only
19 inches long, it is easily mounted on the
roof. A 3/8-wavelength antenna provides
more gain, at some cost of convenience.
Because of its length, about 48 inches, it is
often relegated to the trunk lid, where it
loses some effectiveness.

A third type of mobile antenna that
usually works guite well on a trunk mount
is the collinear, actually two antennas with
a 19-inch coupling section between them.
it works weil on both simplex and distant
repeaters. As does the 5/8-waveléngth
antenna, it helps eliminate picket-fencing,
the fluttering that results mainly from

‘Footnotes appeat on page 47,

48 0OaT~

Table 1

Most-Common Repeater Fraquencies
input Qutput Percentage
146.34 146.94 9
146.16 146.76 7
146.28 146.88 7
146.22 146.82 T
146.04 146.684 5
146.13 146.73 5
146.07 146.87 4
146.2% 146.85 4
146.3% 146.91 4
146.01 145,81 4
146.19 146,79 4
146.37 146,57 [
146.10 146,70 3

Source: Tabulation from the 1877-78 ARAL
Repeater Directory by WABSXL

How Many Frequencies?

It you do a lot of traveling, it will pay to have
accass 10 as many repeaters as possible.
That's where a synthesized rig really pays olf.
But if you’re going to operate pretty much in
your local area or into anly a few repeaters,
you can get by with relatively inexpensive,
crystal-controlled equipment.

Most mobile rigs come equipped with 12
crystal pasitions, while the more compact
handhelds often have six. As shown in Table 1,
if vou acquire a couple of “rocks™ tor local
operation and use the rest of your positions for
the most-used North American frequencies,
vouw'll have accass to many repeaters,

To iearn more ahout crystals, see Bartlett,
"Crystals inside Out,” QST, January, 1978,
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Fig. 2 ~ This sasy-to-buwld antenna mount
allows easy storage of your mobile antenna. in
the trunk. It was designed by WA1QHZ and
WIVOV,

obstructions between the mobile transmit-
ter and the repeater.®

Unless you're planning to do a great
deal of operating on a repeater’s fringe
area,® a 5/8 whip should be adequate.
Combined with a i0-watt mobile rig, the
signal will usually be sufficient to reach
most focal repeaters.

Home-station antennas for X-meter fm
work differ little from their mobile
counterparts, with two exceptions: Yagis

and quads are sometimes used, and moun- -

ting is different. Several antennas suitable
for home-station use are described in FM
and Repeaters for the Radio Amateur.*
Instructions also are included for modify-
ing a CB mobile antenna to a 5/8 whip for
2-meter fm.

{(ne advantage of home stations over
mobile is the feasibility of using beams.
No maobile antenna can match a direc-
tional beam in bringing weak signals
above the noise level. Stations using
beams can sometimes reach other Z-meter
stations hundreds of miles away, as well as

low-powered mobile stations up to,
perhaps, a hundred miles away.

Mounts

With the popularity of mobile

Gain and the 2-Meter Operator

While same of us are lucky enough to live
within tive miles or so of our favonte repeater,
most of us aren't. To get into a distant
machine consistently withaut using a power
amplifier, you need a gain antenna.

As explained in the texi, & gain antenna
focuses power from your transmitter in a
desired direction. Gain is determined by
raeasuring this characteristic of an antenna
against a half-wavelength dipole.

Measured in decibels, gain is a unit of
relative power. A change of 1 decibel is just
detectable under ideal conditions.

Compared to the dipole, a quarter-wave
groundplane (actually a quarter-wave whip
above a groundplane) has --1.8-dB gain, while
a 58 antenna measures 1.2<B over the dipole,
Thus, the 5/8wave antenna measures 3.0-dB
above the quarter-wave (1.8 + 1.2 dB).

e

5/8 - WAVELENGTH

QUARTER
WAVELENGTH

RUBBER e
DUCKILE

T
i

Fig. 3 — Three common 2meter fm antennas.




Operating a Synthesized Rig

One of many synthesized, 2-meter fr rigs on
the market, the Heathkit HW-2036A is a
popular transceiver featuring 4-MHz coverage.
It is available only in kit form. To gamn a better
understandlng of how to operate this type of
rg. we will lock at this particuiar model in
detail. Most of its features can be found on
models otfered by other manufacturers.?

Lika its “'rockbound™ (crystal-controlled)
cousin, the HW-202, this transceiver features
an S meter to provide a relative indication of
incoming and outgoing signal strengths,
sguelch and volume controls. But there the
similarity ends,

Instead of turning a channel-selectar switch,
three thumbwheel switches are set to the fre-
quency of your cholce. If you choose 6-8-2, for
example, your operating freguency is 146.82

MHz. To transmit on 146.22, all you need do is
maove the offset {or Made} switch to the — 600
position.

To operate simplex at 146.94, you'd set the
thumbwheels at 6-2-4, and turn the Mode
switch to SIM. Moving 1t back o ~ (00 kHz will
allow you to operate a thres-fouriine-four
repeater.

Likewise, a seven-fivelone-five machine ¢an
be atcessed by dialing in 7-1-5 and setting the
Mode switch at + 600 kHz. Provisions are also
made for working the tess-common 15-kHz and
1-MHz splits.

There's even a way to work your crystai-
controlled iriends when the repeater is down,
How? Simply by reversing the normal process
of accessing the repeater. If it’s a two-
twofelghttwo machine; for example, you'll dial
in 8-2-2 and switch the mode fo + 600 kHz

This will bring your transmitter onto 148.82
MHz and your receiver onto 146,22 MHz.

With the appropriate crystal plugged in to a
spare socket inside the rig, nearly any kind of
split is provided for, There is a Made-switch
position labeled AUX to take advantage of this
feature.

(Ot special interest 10 2-meter operators in
metropelitan areas, the tone selector is an ad-
ditional feature of the HW-2036A. Since most,
If not all, common repeater pairs are used in
aitles such as New York, Los Angeles and
Chicago, repeater clubs fraquently resort to
subaudible tones to avoid interference to
machines on the same frequencias. Although
100 Hz 15 a standard frequency throughout the
L8, and Canada, others may be found as well,
For this reason, the HW-2036A bas selectable
tones ranging from 70-to 200 Hz.

operating has come 2 wide variety of
mounts used to attach your antenna to
your <ar. Mobile mounts can be pur-
chased or built (see Fig. 1); some antennas
come with mounts, but others don’t,

If you're like many people, you won’t
want to drill a hole in your roof or rear
fender unless you have to. Several types
dllow you to avoid this procedure, A rain-
gutter mount is easy to install and remove,
while a trunk-lip mount may have a hinge
to allow storing the antenna in your trunk
without removing it. Larger antennas may
require & bumper mount. If vou don’t
miind drilling a hole in the middle of your
roof, many quartér-wave antennas come
with mounts that require a 3/4-inch hols.
COmnidirectional voverage is improved
with an antenna placed at this location.

With all but the quarter-wave whip, a
spring-loaded base is recommended to
avoid having the antenna snap when it
brushes against trees or other obstacles.

Feed Lines and Connectors

Since feed-line losses are frequency-
dependent, it is best to avoid using
RG58/U or RGSY/L! for vhf applications
except for runs of less than 25 feet. A
good rule of thumb to follow for home
stations is to use the feed line with the
least loss. Since iow-loss coax is somewhat
more expensive, however, cost may be a
consideration. RGE&/U is a eood com-
promise,

The most commoen connectors for vhf
mobile installations are the PL-259 and
BNC. Special, quick-disconnect fittings
are an added convenience, as they make it
casy to remove a mobile rig into a brief-
case or trunk when vou leave the car, If
you operate a handheld in a car, it’s a sim-
ple matter to carry it with you when you
leave. You’ll prevent theft and expand
yaur 2-meter operating capability at the
same time.

Amplifiers

A necessity  for weak-signal  work,
amplifiers are used on fm for working
repeaters in hilly terrain or over large
distances. They commonly run from 40-to
150-watts output,

Are they difficult to operate? Not at all.
Modern, commercially built, 2-meter
amplifiers are simply placed between the
rig and antenna. They operate on 12 volts.
Antenna changeover is automatic; relays
are not required.

It's a good idea not to attempt to use a
high-power amplifier in your var before
checking your var battery, A 40-watt
amplifier will draw about 6 amperes at 13
voits, Likewise, it’ vou have doubts about
your home-station power supply’s ability
to handle the current drain, avoid using
an amplifier with it.

Available from a number of suppliers,
2-meter amplifiers can be purchased in kit
form or already wired and tested, Many
dealers and manufacturers advertise their
products in each issue of QST

Multimode 2-Meter Gear

The uliimate in 2-meter operating is
provided by the class of transceivers that
use cw and single sideband as well as fm.
Some also feature a-m. Their flexibility,
wide frequency range (usually 4 MHz} and
convenience are making them increasingly
popular,

Why would anyone want to operate ssh
on 2 meters? For one thing, there's
OSCAR, the orbiting repeater that is ac-
cessed just below the repeaier subband, at
about 145,85 MHz. Since fm is an ineffi-
cient use of the sateilite’s ““transponder,”
it is not recommended; cw and ssb are
used for working through OSCAR,

Then there is weak-signal work such as
moonbounce, briefly surveyed in Part [ of
this series. Nearly all of it is done on cw,
and 2 meters is a favorite band.

One multimode transceiver available on
the used market is the Kenwood TS-700A.
A more recent version, the TS-7008,
features cligital readout and a receciver
preamplifier. The ICOM IC-211 and
1C-245 are also versatile imultimode rigs,
as are the Yaesu FT-22IR, Tempo
VHE/One Plus {with ssb converter), and
KLM Multi-2700. Comparable cquipment
may also be available; check the display
ads in QST.* Precise specifications can be
found in QST advertisements. Power out-
put of these transceivers is approximately

The Techrician License

It you're a Novice, vou're already halfway to
the next step, a permanent amateur radio
license that will provide phone privileges on
just about all of the 2-meter band, There’s no
need to pass another code test; just a
80-question exarn, which you must take at a
lncal FCC district office or agdditional examina-
tion site, The exam covers rules and regula-
tions and intermediate theory pertaining to
Technician and General class opetating
privileges.

In addition to the 2-meter band, Technicians
aan operate on 6 meters and all the uhf bands.
And you'll keep your Novice privileges, as well.
The license is goad for five years, and is
renewable.

Onee you hald a Technician lisense, all
you'll have to do is pass a 13-wpm code test to
qualify for the most pepuiar amateur license,
the General.

Experience has shown that the best way to
upgrade Is by taking a class. The ARRL spon-
sors Novice and General amateur radio classes
it all 50 states and many provinces. For the
name of an instructor near you, contact the
ARRL Club and Training Department.

10 watts, making them ideal for repeater
or simplex operation. Weak-signal work
requires the addition of a power amplifier,
and a goond home-station antenna, how-
ever,

Having surveyed the rich variety of
equipment available to the 2-meter en-
thusiast, we will look at some unique ways
of operating on the band in the third and
final part of this series. Iasr—]}

Footnotes

‘Since autopatching is similar in many ways to using
the telephone from your home, it can be easy to
fose track of the fact that you are actually on the
air. Cuidelines governing the use of this privilege
van be found in “FM Repeater News,'" QST for
February, 197R. A iist of autopatch guidelines also
can be obtained free of charge from the ARRL.
Please enciose a stamped, self-addressed envelope.

"Picket-fencing ogeurs when the signal, reaching its
destination by traveling over two or more paths,
seems to change signal strength rapidly at the re-
eiving siation,

‘The area covered by a repeater is a function of its
height above average terrain and the type of terrain
hetween the transmitter and repeater, among other
factars. 1t is vommon to hear reports of repeaters
heing accessed over distances of hundreds of miles
in the Midwest and along the Continental Divide,
but those distances are virtnally impossible to cover
in hilly regions such as the Northeast,

SFM aned Repeaters for the Radlo Amateur, ARRL,
1st ed., 1972, pp. %)-98, 213.

*See these QST “Product Reviews": Kenwood T8-
700A, March, 1976, p. 38; Kenwood TS-T00S,
February, 1978, p. 31; 1COM 1C-243, September,
1977, p. 40; Yuesu FT-221, July, 1977, p. 46.
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Ot Poccuu ¢ Atobosu I ¥
¥ From Russia with Love!

Why? QSLs, awards. What? The Krenkel Central Radio Club.
Where? Box 88, Moscow, USSR.

By Ellen White,* W1YL

It’s early spring, but Mikhail,
{JA3ADN, tells you how much it has
snowed already this month in Moscow,
He’s one of the more active Soviet
amateurs on 40-meter cw, and you
recognize his precise fist and polite, in-
quisitive manner almost as quickly as his
name and call.

Mikhail isn’t unique; there are tens of
thousands of Soviet hams just like him —
active, friendly and eager to work North
Americans, With improving conditions
and a wide range of frequencies and beam
headings to choose from (the Soviet
Union stretches across 10,200 km or 6800
miles!), you’ll soon be collecting oblasts,
chasing the republics and participating in
your own 24-hour contest!

It won't take long to discover that Rus-
sian amateurs enjoy collecting operating
awards as much as anyone. The best part
about it is that anyone can qualify,

As the accompanying illustrations
show, Soviet awards are as impressive as
they are attractive. To apply, send your
{JSL cards, a cover sheet with your name,
call, mailing address, the name of the
award you are applying for, plus a list of
confirmations (date, call, emission, fre-
quency, reports) to Box 88, Moscow,
LJSSR. Each application must be accom-
panied by 14 IRCs (the cquivaient of 1
ruble) to cover the cost of the return of the
cards by registered mail.

W-100-U

The W-100-U Award was established in
1959, on the occasion of the 100th an-
niversary of the birth of the great Russian
scientist A. S. Popov. The award goal is
to work 100 different USSR stations on
one or any ¢ombination of bands ¥0-10
meters, including five stations in the ninth
region. All contacts must be made either
on cw or phone and have taken place on
or after January 1, 1959. The QSLs must

*Deputy Communications Manager, ARRL
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carry reporis no less than RST 337 or RS
33.

R-10-R

If you're looking for a 24-hour
challenge, your own mini-contest, this is
it! Work the following 10 regions on any
one or more bands (cw or phone) during a
24-hour period. Required minimum
reports are RST 337 or RS 33. Contacts
must have taken place on or after July I,
1958,

USSR Regions and Prefixes

Prefixes

UA, UN, uw

UA, UC, UP, UQ, UR
UA, UW, UV

UA, Uw

uB, VO, UT, UY

Ua, UW, UD, UG, UF
L

UH, Ul, 1J, UM

Ua, UW, LV

VA, UW

Reglons

kD IO S QR R P L RS =

R-6-K
Here’s a WAC, but with a twist! Confirm
2 contacts on ssb, ¢w or phone as
follows: one contact each with Europe,
Africa, North America, South America,
Asia and QOceania pius three contacts with
EBuropean Russia (UAI/UN1/UWL/
UA2/UCZ/UP2/UQ2/UR2/UAL/
UW3I/UV3/UAL/TIWA/UBS/UOS/UTS/
UYS/UA6/UWE) and three contacts with
Asiatic Russia {UD6/UG6/UF&/UL7/
UTR/AUIS/UHB/UMB/UAS/UWI/TIVS/
UAG/UWE®). Contacts must be dated on
or after May 7, 1962.

The R-6-K Award consists of three
classes: First Class, all contacts on 80
meters; Second Class, all contacts on 40
meters and Third Class, any amateur
bands.

R-150-8

The Soviet version of a DXCC-and-a-
half, requires contacts with 150 countries
of the world, including the 15 republics of
the USSR. Contacts count made on or
after June [, 1956. The usual minimum
reports of RST 337 or RS 33. [n general
the Countries List for the award follows
the ARRL DXCC list (available for an
s.a.s.e. from Haq.).

Soviet Republics

Azerbaijan Armenia White Russia
Geprgia Kazakh Kirghiz
Latvia Lithuania Moldavia
Tadzhik Turkeman Uzbek
Ukraine Estonia RSFSR*

*includes bath European and Asiatic Russia

R-15-R

Ready, set, go! This one represents
another 24-hour sprint. Within that time
span you must contact the 15 republics
{see the list in the R-150-8 section) on cw
or phone only, Contacts musi be dated on
or after July £, 1958, with the usual
minimum reports of RST 337 or RS 33,

R-100-0

The R-100-O is challenging, requiring
contact with 100 regions (oblasts) of the
Soviet Union. Contacts must be made on

all cew or phone. The cards must carry
minimum reports of R8T 337 or RS 33.
All contacts made on or after January 1,
1957, count,.

The R-100-O Award consists of three
classes: First Class, all contacts on 80
meters; Second Class, all contacts on 40
meters and Third Class, any amateur
bands.

Cosmos

Honoring Yuri Gagarin, the first man
in space, this particular award is the most
difficult of the iot. Contacts must take
place on 2 meters, on or after April 12,
1961, as follows: First Class, 30 two-way
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USSH
Obiast List

001 Azerbaijan

002 Nakhichevan
03 Gorno-Xarabakh
(04 Armenia

(05 Brestskaya

(106 Vietebskaya
007 Gomeiskaya
008 Grodnenskaya
00% Minskaya

010 Mogilevskaya
012 Georgia

013 Abkhazian

014 Adjar

(1% South Ossetia
016 Celinogradskaya
017 Aktubinskaya
018 Alma-Siinskaya

(19 East Kazakhstanskaya

020 Gurigvskaya

021 Jambulskaya
022 lraiskaya

0123 Karagandinskaya
124 Kizil-Ordinskaya
025 Kokchetavskaya
(126 Kustanzidkaya
(27 Pavoldarskaya

028 North Kazakhstanskaya

029 Semipalatinskaya

130 Taldy-Kurganskaya

31 Chimkentskaya
(134 Oshkaya
036 Kirghiz

037 Latvia

038 Lithuania

(39 Maidavia

040 Tadzhik

042 Gorno-Badakhstan
043 Turkoman

(44 Maryiskaya

045 Tashauzskaya
046 Chardjouskaya
047 Andijanskaya
048 Bukharskaya

049 Mamanganskaya
051 Samarkandskaya
052 Surkham Darinskaya
053 Tashkentskaya
%54 Ferganskaya
55 Khorezmskaya
056 Kara-Kalpak

087 Vinnickaya

D58 Volinskaya

59 Luganskaya

060 Dnepropetrovskayva
062 Zhitomirskaya
063 Zakarpatskaya
0B84 Zaporojskaya
(65 Kievskaya

(66 Kirovgradskava
067 Crimskaya

088 Lvovskaya

69 Nikolaevskaya
070 Oddesskaya

071 Poltavskaya

72 Rovenskaya
(073 Doneckaya

(74 lvanc-Frankovskaya
075 Sumskaya

076 Ternopolskava
077 Karkovskaya
078 Hersonskaya
079 Hmeinickaya
080 Cherkasskaya
081 Chernigovskaya
082 Chernovickaya
083 Estonia

084 Bashkir

085 Buryat

086 Daghestan

087 Kahardino-Balkarsk
088 Karelian

089 Kalmyk

090 Komi

091 Mani

(92 Mordovian

093 North Ossetian
094 Tatar

085 Udmurt

096 Chechenc-ingush
047 Chuvash

098 Yakut

(99 Altai

100 Gorno-Altai Aut.
101 Krasntiodar

102 Adigei Aut.

103 Krasnovarsk

104 Khakass Aut.
107 Primorye
108 Stavropol

1089 Karachai-Cherkess

110 Khabarovsk

111 Jewish

112 Amurskaya

113 Arhagelskaya
115 Astrakhanskaya
117 Belgorodskaya
118 Brianskaya

119 Viadimirskaya
120 Vologodskaya
122 Gorkovskava
121 Voronejskaya
123 lvanovskaya
124 irkutskaya

125 Kaliningradskaya
126 Kalininskaya
127 Kalujskaya

128 Kamchatskaya
130 Kemerovskaya
131 Kirovskaya

132 Kostromskaya
133 Kuibishevskaya
134 Kurganskaya
135 Kurskaya

136 Leningradskaya
137 Lipeckaya

138 Magadanskaya
142 Moscow

143 Murmanskaya
144 Novgorodskaya

145 Novasibirskaya
148 Omskaya

187 Orenburgskaya
147 Orlovskaya
148 Penzenskaya
140 Permskaya
149 Pskovskaya
150 Rostovskava
151 Riasanskaya
152 Saratovskaya
153 Sakhalinskaya
154 Sverdiovskaya
155 Smolenskaya
188 Volgradskaya
157 Tambovskaya
158 Tomskaya

159 Tuva

180 Tulskaya

181 Tiumenskaya
164 Uliancvskaya
16% Cheliabinskaya
166 Chitinskaya
168 Yaroslavskaya
169 Leningrad

170 Moscow

169 City Leningrad
170 City Moscow
171 Arctlca

172 Antarctica

173 Syrdarinskaya

174 Ust. Ordynsky Buriats

175 Aginsky Buriatsky

contacts with 15 countries. EU stations

must make 10 of the contacts with USSR
stations, and five of those countries with
USSR territories. Second Class, 20 two-
way confacts with 10 couniries. Here
again EU stations face a greater degree of
difficulty in that six of the contacts must
be with Russian stations and three of the
countries must be USSR territories. Third
Class, five two-way contacts with five
countries. EUJ stations must make two of
the contacts with USSR stations and two
of the countries with Russtan territories.

special “‘sticker®” for the First Class  gyeittic Alphabet
award. A A L
All the Soviet republics, 1, 3, 4, 6,9 5 B )
radio amateur regions as well as every B W K K
oblast of the Soviet Far Bast and Siberia [ & A L
f ‘ - o oD MM
{Tiumen, Kurgansk, Omsk, Tomsk, EE H N
MNovosibirsk, Kemerov, Irkutsk, Chitinsk, % v 0O 0
Amur, Magadan, Kamchatka, Sakhalin 3 £ ne

oblasts; and Altai, Krasnoyarsk, the
Primorye Territories, Yakut, Burvat-
Mongolia, Tuva) are counted as separate
territories for this award. All the other
countries are counted according to the
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Some Common Phrases What to Send on CW

Thanks tar the QS0
Good day

Goad luck

Goodby

Spasibo za QSO
Dobryj denx

Beego Horommego
1o swidaniaa (usuall

Extra blocks of five countries earn a

Countries L.ist.

abhreviated DSW)




PR Coup — NYC Marathon

When New York City hams decide to assist with a marathon,
they do it right and they get credit for their efforts. Find out
how you can get credit for the - work that your group does.

By Steve Mendelschn,* WAZDHF and Peter O'Dell ** WBBNAS

Amateur radio is allowed to exist

because of acts of public service and
{more subtly) because public officials are
aware of the good deeds that amateurs do.
Both authors have witnessed the frustra-
tion of other amateurs involved in public
service work who wake up the day after
only to find that credit has been given to a
““local group of CBers.”

Amateur radio recently got credit for
playing a critical role in a giant event —
the 1977 New York City Marathon. The
marathon atiracted over 5000 runners
from all 30 states and from 38 foreign
countries with many participants accom-
panied by a number of governmental
“assistants’’ from their countries. It is
estimated that over one million people
lined the **course.”’ Many saw amateurs
{ciearly identified as amateur radio
operators) playing key roles. The
marathon was covered by the local media,
the wire services and the networks; many
gave some credit to amateurs,

It is difficult for the outsider to estimate
the complexity of organizing a com-
munications network that would provide
instant, reliable communications up and
down the 26-mile, 385-vard course. It
stretched from the Verrazano Narrows
Bridge to Central Park, from the high
rises along Fifth Avenue to the slums of
the South Bronx.

‘The Planning Stages

Literally hundreds of hours of work
went into the pians for the amateur par-
ticipation in the marathon. The situation
was far too complex for a last-minute ef-
fort to work.

in August of 1976 Len Duey, K2ZKRI
and also a member of the Road Runners
Club (RRC), which sponsored the
marathon, attended a meeting of the Tri-
State Repeater Council (T-SARC) He
foresaw the amateur’s (particularly
T-SARC’s} ability to provide RRC with
concise, interference-free  communica-

*144-25 3%d Ave., Flushing, NY 11354
**pPublic Infermation Offticer, ARRL

The command post at the finish line, Notice
the amateur radio placards prominently
dispiayed.

tions over a 26-mile course.

T-SARC is a very public-service-
oriented group; thev reaffirmed this by
voting overwhelmingly to provide their
services for the 1976 New York City
Marathon when K2KRI asked them. The
1976 race was much smaller in terms of
evervthing but the distance. Yet it did pro-
vide T-SARC with some insight into what
would be needed for a much larger race.

The amateurs held a “*debriefing ses-
sion’” immediately after the race, but
nothing was decided officially until the
next regular meeting in January (1977). By
then it was known that RRC intended to
make this an annual event and that there
would be an all-out push to make it the
fargest marathon in the world. At that
meeting Steve Mendelsohn, WA2DHF,

was appointed to coordinate the plans of
T-SARC with RRC.

In addition to being not a last-minute
effort, it was not a ‘‘one-man-show”
either. In some rather small, [ocal events,
one occasionally finds a single *‘leader™
who makes all the decisions, makes all the
plans, and generally does most of the
work, When dealing with such a diverse
group as T-SARC, nobody in his right
mind would attempt to Jdo all the work
himself. From the beginning it was ob-
vious that 150 to 200 valunteers would be
needed. Volunteers love to cooperate and
hate to be ordered about by a dictator.

As Steve brought more information
back from RRC, T-SARC began to assign
area coordinators.  Jerry  Abrams,
WAZZEK, from WR2ZACH on Staten
Island, was in charge of efforts in his area.
Dave Minott, WA2EXP, council presi-
dent and representative from midtown’s
WR2ZACD, took charge of the Queens and
midtown portions of the race. Paul
Vydareny, WB2VUK; Gary Kantor,
WA2BAU; Pete Glenn, WB2ZYGT and
Bob Grace, WB2MIY, were assigned to
recruit people to fill in various spots along
the course. The Long I[sland Mobile
Amateur Radic Club {LIMARC)
ultimately supplied over haif of the 178
volunteers.

During this time Steve spent several
hours each month attending various RRC
meetings, where he listened & lot, at-
tempting to find out in as much detail as
possible what the RRC planned to be do-
ing and what they thought they wanted
the amateurs to do. Then he would meet
with the hams and try to figure out how
best to help the RRC meet their objec-
tives.

Flexibility — Adjusting to Changes

1t was necessary for T-SARC to stay
very flexible during these early days {and
up to the last minute, for that matter).
RRC was dealing with dozens of city agen-
cies, which meant tons of red tape for
RRC. That, in turn, meant changes in
plans.

There are, however, times not to be
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Left to right: Bob Stelnberg, WAZKHR; Phii Fiol, WB2BMC; Art Gerson, WBZ2IRA and Steve
Mendelsohn, WAZDHF, discuss plans tor keeping the press up-to-date before the marathon starts.

tlexible. Probably, the most serious and
amusing misunderstanding between RRC
and T-SARC came when, shortly before
the race, RRC requested an additional 40
hams. When Steve inquired what exactly
the RRC wanted the additional 40 hams
for, it was explained that they would be
used to load baggage on buses that would
carry the runners from the YMCA in mid-
town to Fort Wadsworth on Staten
Island,

On the outside Steve remained calm
while he explained that the hams were a
highly trained, highly motivated group of
volunteers with a great deal of pride in
their ability to provide *‘professional’”
communications as a public service, Not
only would such use of their talents be a
waste, it would probably create a good
deal of il will. When working with the
general public, amateurs need to have a
fot of patience and be willing to do a lot of
educating.

How It All Worked

The race was not simply a matter of a
bunch of runners taking off and running
26 miles. Before the race vould be run, the
runners had to be transported from the
midtown arez to Staten Island — around
10 miles. During the race the streets had to
be kept clear by the police. This meant
that the police had to be informed of
where the front-runner was. Perhaps most
significantly, there was always the
possibility of a downed runner; in cardiac
cases, fast, reliable, concise communica-
tions could mean the difference between
life and death.

The first of 30 buses was scheduled to
leave the YMCA at 6:30 AM., so
T-SARC started setting up the control
centers around 5 A.M. RRC has an office
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on the fifth floor of the YMCA, s0 it
seemed to be an obvious choice for one of
the command posts. The finish line was in
Central Park, about seven blocks away,
50 another command station was set up
there,

A car, adequately equipped for fuil
operation on 2-meier fm, was stationed at
cach mile marker of the race. Two
operators were stationed at each car; one
of the operators was equipped with a
handheld unit. The result was flexibility.

At each five-mile point an additional
aperator with a handheld was stationed
with the timing official, Several operators
were used at the finish line. One car was
assigned to follow each bus as it made its
way to Fort Wadsworth, where other
amateurs were assisting military personne]
with traffic control. The list of details
could go on for pages.

Amateor Visibility

Around 10 A.M. the toll plaza of the
Verrazano Narrows Bridge began to fill
with runners. At 10:25 the stragglers were
still arriving. Allan Steinfeld, KL7HIR,
carried a 2-meter handheld and tistened to
time signals being relayed to him from
WWYV. Exactly at 10:31, one minute past
the designated starting time, Allan gave
the word to the cadets from West Point
who fired their cannon to signify the
beginoing of the race. (Obtaining a permit
to fire a cannon in New York City is a
story unto itself.) Thus, with a dash of
showmanship, amateur radio provided
the RRC officials with precise timing in-
formation for the start of the race.

ARRL had provided T-SARC with 200
bright vellow placards (5 x 14 inches)
bearing the words *“AMATEUR
RADIQ.” Each car involved, vach con-

trol station, each operator who desired
one, was given one of these placards with
the instructions to display it since it would
be a “parking pass.”’

The most prominent vehicle displaying
the placard was the {ead car, which cartied
the Director of the Marathon Fred Lebow
and other officials, Steve rode in this car
and kept them in touch with the police
and evervone else.

Other vehicies that made the route just
in front of the runners were the press
vehicles. Bach press vehicle was also
equipped with an amateur with a hand-
held unit. Hudson Director Stan Zak,
k23JO, was on one of the buses with the
reporters. Stan carried packets of infor-
mation with him that explained amateur
radio. Each reporter was given one of
these packets. Also, each ham had his
handheld on all the time so that the
reporters were able to hear aspects of the
race that they would not have known
about otherwise,

Throughout the rity, hams with cither
handbeld units or external speakers on
their cars’ rigs became the object of atten-
tion as groups formed around them to
find out the latest details on the race. This
was another of the intentional public-
relations coups of the day.

These PR efforts were thought out well
in advance, like the rest of the amateur
operation. Steve had prepared for the
RCC newsletter an article that deseribed
in detail what the hams planned to do.
That newsletter was passed out to
thousands of spectators on the day of the
race. Key reporters were informed in ad-
vance of the role that amateur radio
woulid play.

Resnliis

Remembering that many of the runners
were from foreign countries, perhaps the
most significant comment came from the
eventual winner who said after the race:
“Every time I looked up I saw an official
in a marathon jacket holding a walkie-
talkie and standing next to a car that said
amateur radio. You guys did one heck of
a job.”" Haopefully, the foreign runners
carried this same message back to their
homelands.

Summary

The larger the communications assign-
ment, the more that the amateur leader-
ship will have to plan in advance;
however, it 15 absolutely necessary to
maintain an attitude of flexibility because
plans change up to the last minute.
Volunteers love to cooperate but hate to
be ordered about by a dictator. Maximum
positive exposure for amateur radio van
be gained if PR plans are also worked out
well in advance.

Some of you may be wondering who
won the marathon. The winner was Bill
Rodgers, a 29-vear-old native of New-
ington, CT. WHAT? WHERE? No, . . .?



Dr. Glen:

An Uncommon Man

Dr. Gien Eschtruth used amateur radio to further his
humanitarian ideals. He can serve as an inspiration for us all.

By Earl E. Weston, M.D.,* W8BBXO

When he delivered the banquet ad-

dress at last year’s annual meeting of
MARCO, the Medical Amateur Radio
Council, Dr. Glen Eschtruth, 9Q5GE,
heid his audience spellbound. The
organization's president, Dr. J. Charles
Jordan, K4IEP, later called the presenta-
tion “*heart-tingling.”’

But Dr. Jordan was even more im-
pressed with the speaker’s selfless dedica-
tion to the people of Zaire, whom he
served as a medical missionary for 16
vears: “‘In this day of mounting hospital
costs and concern about doctors’ fees, he
worked for nothing.”

His work was far from finished when he
was killed by rebel soldiers last spring. He
died on his 49th birthday.

Dr. Glen, as his many amateur friends

#3635 Forman Dr., Birmingham. MI 48010

knew him, had been chief of surgery at
Patrick Air Force Base, FL, before he and
his wife, Lena, went to what was then
called the Congo in 1961, While there,
they brought a special brand of concern to
the 100,000 people they cared for. During
part of his time in Africa, Dr. Glen was
the only physician in an area the size of
Michigan, his home state.

His Hobby Helped

In times of emergency, and there were
many, Dr. Glen relied on amateur radio to
bring him into contact with experts in the
field. In December, 1970, for example, he
became one of the first amateurs to send
electrocardiograms over the air; in this
case a distance of 7000 miles from Zaire to
WEBXO in Detroit, MIL. In April, 1971,
he obtained an orthopedic consultation
for a young man whose leg had been
chewed by a lion. A patient with a skull

Dr. Glen built and repaired much of the equipment in his well-appointed
shack. His emergency consultations to amateur friends In the L).S. and
within Zaire helped make his medical tasks easler to bear. Among his
other accomplishments, he was one of the first to send EKGs over the
amateur airwaves.

(malnutrition).

fracture was saved in May, 1972, thanks
to neurosurgical advice that came from
K2JVA. At the time of his death, Dr.
Glen was preparing to send medical infor-
mation to KSCY via satellite.

For aearly 10 years, 9Q5GE and
WEBXO kept twice-weekly skeds, which
served to keep the isolated medical out-
post in Kapanga abreast of the latest news
of medical and nonmedical interest.

Aside from his missionary and healing
work, Dr. Glen was a talented electronics
handyman, building and maintaining
much of his amateur equipment.

Working with another physician, Glen
and Lena, 9QSEL, a dietician, managed
to establish rural clinics and greatly ex-
pand the medical facilities in northwestern
Katanga province.

Well Rewarded
When we learned that Dr. Glen would

A concarned mother can’t bear to watch as her infant son receives Dr,
Glen’sl expert‘medical care, During his 16 vears in Zaire, 9Q5GE helped
establish clinics to treat leprosy, tubsercuiosis and kwashiorkor
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be home during the summer of 1976,
several ARRL and MARCO members ar-
ranged to have him speak at the mesting
in Dallas, TX. I sent out 30 brief letters to
members of MARCO who knew of his
work, and more than two-thirds re-
sponded with donations to enable him to
attend. Those of us who were in Dallas
were well-rewarded. Aside from enjoying
his companionship over several days, we
were greatly impressed by his beautiful
photographs and recordings.

Just before his death, the Eschtruths®
22-year-old daughter Martha, who had
spent most of her life in Zaire with her
parents, said of them: **They have a real
commitment there. They love Zaire and
the African people, it’s a beautiful coun-
try. They are very dedicated. It’s been
home to all of us.’*

Lena Eschtruth now lives in St. Clair
Shores, MI. She has not decided whether
to return to Zaire, where her husband is
buried, and his work left unfinished. g¥=1

MARCO: Amateur Radio Lifeline

Whether 2 medical missionary in Africa needs
a consultation from stateside specialists, or a
Central American country urgently needs drugs
and medicines in the wake of a devastating
natural disaster, MARCQO stands ready to help.
Founded in 1966, the Medical Amateur Radio
Councll, Lid., is a unique organization boasting
500 members. It is designed to meet the
medical-electronics and radiocommunication
needs of its members. They ars licansed
arnateurs, and doctors, dentists or vet-
arinarians (or helders of doctoral degreas who
practice in a paramedical sciencs).

Aslide from assisting in medical emergen-
cies, such as the Guatemalan earthquake in
1976, MARCO nets serve to relay medicai, viec-
tronics and communication information of )
mutual interest across the country and around
the world.

Atfiliate membership is open to persons who
either hold an amateur license or meet the pro-
fessional requirements. For further informa-
tion, contact William L. Sprague, M.D,,
WASCRN, Sacretary, MARCO, 8028 San Lucas
Dr., Whittier, CA 90605,

Strays -’

MOONBOUNCE IN YU-LAND

I.] Thinking of moonbounce? Here’s how
mmembers of the Radio Club Zagreb
(Yugoslavia), YU2CNZ, put an EME
{sarth-moon-earth) station on the air. The
group, YU2s, RGC, RGO and RMP,
made their first contact with SM7BAE in
Sweden on May 25, 1977.

Equipment includes a Yaesu FT-221
with a low-noise preamp (Siemens BFT66
bipolar transistor with 1.1-dB  noise

With a portable setup, three amateurs operate
Yugoslavia's first moonbounce station.
{YU2RTX photo courtesy of Savez
Radioamatera Jugoslavije)
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figure) to improve sensitivity and a Collins
318-1 receiver to provide the needed selec-
tivity. For transmitting, the FT-221 drives
a 1.7-kW amplifier. (The YU power limit
is 2000 watts.) Four FOFT Yagis totaling
64 elements make up the antenna array.
Located at a portable site about 32 km
(20 miles) south of Zagreb, the equipment
is transported back and forth to meet
schedules. On the day of the first suc-
cessful contact the headphones and elec-
tronic keyer were left behind, so the first
EME QSO from Yugoslavia was made by
pressing the push-to-talk switch on the
microphone to send cw! — KI1ZZ

HELP WANTED

(1 Editor/writer needed to join QST staff
as Features Editor. Journalism or related
degree plus ham radio background need-
ed. Work involves both original writing
and editing contributed material, Contact
loel Kleinman, WAIZUY.

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

£J amateurs, teenage through 20s (male
or female), to be pen pals. Hobbies: elec-
tronics, ping pong, hocky, swimming and
detective stories. ‘1 believe in interna-
tional friendship as a means of learning
how things are getting on in other iands,”
John Abakah, West Africa Secondary
School, Box 1880, Accra, Ghana.

9Q5GE wearing his Lunda headdress, given
him when he and his wite, Lena, were made
honorary chiefs of that tribe, The missionary
couple were also the first white people to
assist in the crowning of a new chief, in 1974,

NOTHING IS SOMETHING

I] Soon after a fire last fall destroyed the
house, barn and all personal possessions
of Don Hawes, K7YLV and his family, of
Scio, OR, various amateur groups were
gathering emergency funds and goods to
help them rebuild, Among those helping
was the Nitwits Over The Hill [nspira-
tional Nut Group, a ragchew net in the
Pacific Northwest. Many had regularly
contacted Don on the net, but had never
met him in person. Besides material and
monetary relief from 75 fellow amateurs,
a4 complete station was donated by Bill
Miller, W7PCB, of Hillsboro, OR. Other
groups assisting were the Washington
Amateur Radio Traffic System and the
Oregon Emergency Network, ~- From the
Salem (OR) Community Press

Ed Martinsan {lett), WEGYH, receives con-
gratulations from Glen Bartoo {right}, WENG,
prasident of the Twin City {MN) DX Associa-
tion, for completing a 8B-WAC affort on 160
meters. Soon after, Ed wrapped up 10 meters
to earn the fifth endorsement, worldwide, for
EB-WAC,




Quiet Progress

Two events occurred in Hartford the week of January 18. One
attracted headlines all over the country — *“Coliseum
Collapses’’; the other has been unsung until now — the
Board of Directors’ annual meeting.

By Perry F. Williams,* W1UED

In contrast to some recent gatherings of
the Board of Directors of ARRL, the an-
nual meeting held January [9-20 was
quiet. No devastating PCC  dockets
churned the consciousness of directors
this time. Yet, important and useful deci-
sions were made for the benefit of
amateur radio and League members,
Over the vears ARRL has been
escalating its Washington presence in
steps. We've had a Washington phone
number for several vears; an average of
eight or 10 man-days per month of Head-
quarters staff and officer time has been
spent in Washington over the past coupie
of years; a Hq. staffer has been putting in
increasing hours as *‘Washington coor-
dinator’® since July and had been sched-
uled for full time (part of it in Newington)
in that capacity by February. But the
Board of Directors, feeling that fubl-time
presence was also of importance, has now
created the post of resident Washington,
DC, representative. The President and the
General Manager are to proceed im-
mediately to write a position description
and to seek from the ranks of the amateur
community a qualified candidate. The Ex-
ecutive Committee is to approve both the
job outline and the initial candidate
selected for the post. Along the way,
Board members will be kept posted on
progress. Details are at Minute 40,
Elsewhere in Washington relations,
ARRL will urge the Federal Communica-
tions Commission to seek Congressional
approval for the wuse of qualified
volunteers in ils examination programs
(Minute 57). An approach on this subject
to FCC a few months ago netted the opin-
ion of the FCC General Counsel’s office
that the Commission needed specific per-

*Marnager, Membership Services, ARRL

A short break in the 1878 Annual Meeting of the ARRL Board allowed time for this photo. For
bravity we'll identify participants by call anly; see Minute 1 for the full list. Seated, from left,
WIPRN, KPGA, WEZM, W1RU, W2HD, W7PGY, W3SW, W1HHR, W1JEF, WPBWJ. Second row,
WALQE {with name bacige), W4WHN (light coat), WHICP, W4RA, KOHRZ, WiRW, K25J0, W1QV,
WBETU, WAACY, WHGM, W3KT. Third row, VE2VW, K1ZZ (in rean), W1UED, W4LIG, VE3AR, VE3CJ,
WIXT, WOFIR, WONTP, WEEJJ, WAKFC, WESIN, VE1SH, WB1CUJ, K787, W3PS,

mission from Congress; agencies such as
the Federal Aviation Administration had
secured passage of legislation allowing
nongovernmental persons to assist. (In-
cidentally, an approach to Congress had
already been made by ARRL on this point
during Committee hearings on revision of
the Communications Act, in September,
1977.) FCC will also be asked, in accor-
dance with Minute 25, to allow 45 days for
volunteer examiners to return Novice
papers, as against 30 days now. A number
of examiners had requested the action in
the wake of poor postal service on the one
hand, and strict enforcement of the
30-day rule by FCC, on the other. And to
help ARRL ciubs and officials keep better

track of goings-on in Washington, Hq.

will prepare a quarterly update of dockets
pending and petitions for rulemaking
{RMs) awaiting FCC attention (Minute
S.

On another matter where, seemingly,
officialdom’s hands are tied — sales of
amateur equipment to, and use by,
unlicensed persons — ARRL’s Board af-
firmed the grass-roots nature of the Code
of Ethics movement. It directed the
General Manager to publish from time to
time information on those manufacturers
and suppliers who have, through their ac-
tions, demonstrated a commitment to the
principle of seeking means to limit the
uniawful use of amateur radio equipment.
Not only could such a list contain the

names of those who have agreed to the
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ARRL Code of Ethics, but it could also
include dealers and manufacturers with
programs of their own supporting the
goals. The motion was first made at
Minute 26, tabled there, but removed and
adopted at Minute 58 after a thorough
discussion of problems and potential
problems posed by active promotion of
amateur gear armong nonamateurs.
Continuing on with organizational mat-
ters, the Board has asked (Minute 30) the
Executive Committee to review outstand-
ing directives and recommendations
which require followup action by the
staff, officers or committees and report
the results to the Board. Material support
for the ARRL Foundation was provided
by the Board at Minute 41 when it can-
celed two previous [oans totalling $35,000.
Official documents of the League came in
for minor alterations: Bylaw 31 was
changed {Minute 8) to move Ocean Coun-
ty, NJ, out of the Hudson Division into
the Atlantic, in accordance with za poil of
members there; and the rules governing
advisory committees, numbers 4 and 7,
were altered, specifying reappointment to
committecs for two-year terms, and clari-
fving the reporting of advisory commit-
tees to Board and staff (Minute 13). The
rules under which membership lists can be
furnished 1o League officials and af-
filiated clubs for noncommercial, frater-
nal purposes were combined and restated

Studies Ordered by the Board

If the Board did a/f the League's business dur-
Ing the meetings, they’d have to last weeks in-
stead of days. But the more complicated or
less-pressing issues are assigned to five stand-
ing committees and five advisory commitiees
for attentlon between Board meetings. Some of
this year's crop (with the minute number in
parentheses): Membership Affairs — a study of
the Hq. Awards Committee (27}, use of mailing
permits issued In the name of ARRL (47), and a
possible bouk on radio equipment no longer on
the new-equipment market {70); Plans and Pro-
grams — proposed Division Technical Coor-
dinator (28), a no-code license with privileges
above 220 MHz for microprocessor fans (51),
and a possible Public Relations Advisoty Com-
mittee (72); Management and Finance — finan-
cial aspects of the Life Membership program
(52); the VHF Repeater and VHF/UHF Advisory
Committees — joint study of hand plans for
220 and 420 MHz, su these can be passed
along for use in Region 2 {11); Contest Ad-
visory Committee — shortwave listener par-
ticipation in ARRL contests, a review of the
rufes and policies used in administering con-
tests and compiling resuits (49), and the format
and duration of hf contests; Emergency Com-
munications Advisory Committees — two
possible foerms of Public Service awards to
replace the one now Issued by ARRL (56), ways
to increase volunteer participation in the
Amateur Radio Emergency Service (63), and
adding practical guidelines, based on this past
yaar's experiences, to the Emergency Coor-
dinator Warkbook {(also 63). Hq. is to study
ARES decals (34), and a possible booklet
separate from the License Manual, containing
Part 97 of the FCG Rules.
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by the Board (Minute 35). The League
also continued support to the Personal
Communications Foundation with a grant
of $250 per month for six months. And
the Board raised peasions of retired
employees by the greater of 20 percent or
$50 per month to compensate for several
vears of inflation.

Turning to matters of more direct in-
terest to members, the imit within which
one can move without having to start over
for the Worked All States and 5-Band
Worked All States Awards was raised to
50 miles from 25 miles (Minute 43).
ARRL official bulletins will continue to
be mailed to official bulletin stations, per
minute 39. Club competition in future
ARRL sponsored contests will be possible
on three levels, depending on geo-
graphical size of the area covered and on
the number of contest entries (Minute 44),
following a recommendation of the Con-
test Advisory Committee, A AD-vear
membership award will join the 25-, 40-
and 30-year awards already offered
{Minute 88). Radio and TV broadcast sta-
tions which use ARRL public-service
messages will receive a letter of apprecia-
tion signed by the President. Similarly,
ST authors henceforth will receive Cer-
tificates of Recognition (Minutes 55 and
53). The Calendar of Events will appear in
QST at feast once per vear (Minute 32)
and timeliness. will overtake technical/
nontechnical balance as a criterion for
making up QST issues (Minute 74). And
the Board asked that the log book be

returned to the horizontal format, at as.

reasonable a price as possible (Minute 45).

As with any organization, the work
ends up being done by a finite number of
volunteers, officers and staff and as usual
some of these merit special attention in
the minutes. The ARRL RFI Task Group
was ‘‘commended for their contributions
in quest of solutions in this difficult prob-
lem area’ by the Board, who also ex-
pressed their continued support and en-
couragement of the Group. In a parallel
move, the Board called also for the early
completion of the ARRL RFI Handbook.

The ARRL Technical Excellence Award
for 1976 was conferred on P. Rhodes,
K4EWG and J. Painter, W4BBP, for
“The Log-Yag Array” in December 1976
OST; honorable mention went to W.
Thomas, WB6FGR and §. Belter,
WNISGP, for the series, ““Meet the
Microprocessor,” in  the  August,
September and October, 1976, issues
(Minutes 36 and 37, respectively). Con-
gratulations and appreciation were ex-
pressed to the members of the [ARU
Region 2 Executive Committee and to the
editorial staff of the bilingual IARU
Region 2 News at its first anniversary
(Minute 68). In a formal resolution with
five **Whereas” clauses {Minute 64), the
Board extended its profound admiration
and deep gratitude to Lenore Kingston
Jensen, WONAZ, a public relations assis-

“The Team™ Reelected

The Board reslected its present officers for
two-year terms, its present Executive Commit-
tee members for one-year terms, and returned
three directors to the ARRL Foundation board
for three years. Harry J. Dannals, W2HD, con-
tinues as prasident, supported by First Vice
President Victor C. Clark, W4KFC and Vice
Prgsidents Noel B. Eaton, VE3CJ and Garl L.
Smith, WOBWJ, all of whom wers reejected
{Minute 15). (Noel and Vic continue under 'ARU
rutes as president and vice president, respec-
tively, of the world organization; Vic is also
currently prasident of the Region 2 group
within |1ARU.} Similarly, Richard L. Baldwin,
W1RU and John Huntoon, W1RW, carry on as
secretary and treasurer respectively (Minute
18}. The present honorary vice presidents —-
now with life status as a result ot a bylaw
change since the [ast election — continue in
office: David H. Houghton; Robert W,
Denniston, WIDX; Robert York Chapman,
W1QV; Wayland M. Groves, WSNW; Francis
Edward Handy, W1BDI; Roemer O. Best,
WEQKF and Charles Compton, WEBLIO (Minute
17). Also reelected, at Minute 18, were the
director members of the Executive Committee:
Max Arnold, WAWHN; Richard Eghert, WBETL;
Ron J. Hesler, VE1SH and Robert B. Thurston,
WT7PGY. (The president, first vice prasident,
and general manager are automatically
members ot the Executive Committes by virtue
of office.) Directors ot the ARRL Foundation
named to three-year terms (Minute 22) are
Messrs. Arnold, Egbert and Chapman, all of
whom have served previcusly.

tant in the Southwestern Division sinc:
the inception of the appointment anc
ARRL’s “ambassador to Hollywood anc
the networks.” A century of professiona
service to ARRL was recognized in resolu
tions (Minutes 86, 87, 90, 92 and 93
marking the 25th anniversaries of staffer:
Robert 1. White, WICW; Ellen White
WI1YL; Charles R. Bender, WI1WPR anc
Margaret L. Crowe; and another 30 year:
by Leitha Phillips Tilton, who has now
joined husband Ed, WIHDQ, in retire
ment (if that is what you call it -~ the
Tiltons are on an ARRL membership
contact trip in Florida as this copy is writ
ten!). The Board also expressed its thank:
to Lewis G. McCoy, W1ICP, for his con
tinuing efforts on behalf of the League
and extended its sincere best wishes for ar
early recovery from a heart attack suf
fered January 19.

And that’s the summary. We recom
mend vou peruse the full minutes, whick
follow this story. If you've got ideas fol
any of the matters being studijed by a com-
mittee, send them to Hg. clearly marked
{both on the envelope and on the sugges-
tion) **For the Attention of the CAC” or
whatever. All that remains to be said is:
Yes, that coliseum which came crashing
down was near our Holiday lnn. Yes,
some directors were roused out of sleep by
it, and we all got a good look from the
18th-floor elevator window! And yes, that
was one whale of a snow! Many directors
had to stay in Hartford well into the
weekend. Anyone for Miami? =
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MINUTES OF THE 1978

ANNUAL MEETING

OF THE BOARD OF DIRECTCRS

THE AMERICAN RADIO RELAY LEAGUE, INC.
January 19-20, 1978

1Y Pursuant to due notice, the Board of Directors of
the American Radio Relay League, Inc., met in annual
session at the Holiday Inn, Hartford, Connecticut, on
January 19, 1978. The meeting was called to order at
930 A .M., with President Harry 1. Dannals, W2HD,
in the Chair, and the following directors present: Gar-
field A. Anderson, K8GA, Dakota Division; Max Ar-
nold, WAWHN, Delta Division; Charles M. Cotterell,
WOSIN, Rocky Mountain Division; Richard A,
Epbert, WBETU, Great Lakes Division; Jack D.
Gant, W50M, West Gulf Division; Paul Grauer,
WOFIR, Midwest Division; Ron J. Hesler, VEISH,
Cadadian Division; Jay A. Holladay, W6EIJ,
Southwestern Division {Acting); Harry A, Mec-
Conaghy, W3SW, Atlantic Division; Don C. Miller,
WONTP, Central Division; Larry E. Price, W4RA,
Southeastern Division; William J. Stevens, W6ZM,
Pacific Division; John C. Sullivan, WI1HHR, New
England Division; Robert B. Thurston, WIPGY,
Northwestern Division; L. Phil Wicker, W4ACY,
Roancke Division; Stan Zak, K25J0, Hudson Divi-
sion. Also in attendance, as members of the Board
without vote, were Victor C. Clark, W4KFC, First
Yice President; Noel B, Eaton, VE3CJ, Vice Presi-
dent; Carl L. Smith, W@BWJ, Vice President; and
Richard L. Baldwin, WiRLU, General Manager. Also
in attendance, at the invitation of the Board as non-
patticipating observers, were the following Vice Direc-
tors: Jesse Bieberman, W3KT, Atlantic Division;
Maurice (). Carpenter, K§HRZ, Rocky Mountain
[vision, Robert H. Dilworth 111, W4LQE, Delta
Division; C. Richard Dyas, W@JCP, Midwest Divi~
sion; Fred Fvans, W1JFF, New England Division;
William W. Loucks. VEJAR, Canadian Division;
Ronald Mayer, K7BT, Northwestern Division; Ed-
mond A, Metzger, WOPRN, Central Division; and
Ceay E. Milins, W4UG, Roanoke Division. There were
also present Honorary Vice President Robert York
Chapman, WIQV: Treasurer John Huntoon, WiRW;
Cieneral Counsel Robert M. Booth, Ir., W3PS; Cana-
dian  Associate Counsel B. Robert Benson, QC,
YE2ZVW,; Assistant General Managers Robert Myers,
WIXT and David Sumner, K1ZZ; Membership Ser-
vices Manager Perry F. Williams, WIUED; and
Public Relations Consultant Don Waters, WBICTII.

2) On motion of Mr. McConaghy, sceonded by Mr.,
Sullivan, unanimously VOTED that the agenda is
adopted as presented.

3) On motion of Mr. Thurston, seconded by M.
Catterell, unanimously VOTED that the Minutes of
the 1977 Second Meeting of the Board of Directors are
approved in the form in which they were issued by the
Secretary.

4) Reports of officers were presented here.
Highlights of President Dannals’ report included the
ARRL presentation before the House Subcommittes
on Communications in September; the termination of
the docket which might have put Class E CB activity in
the 220 MHz band; possible expansion of aperating
privileges in the 160-meter band in the event Loran use
of the band decreases; possible personnel changes
within the Federal Communications Commission;
FOC dockets pending; and preparations for the World
Administrative Radic Conference in 1979, First Vice
President Clark, who also serves as Vice President of
the FARU and President of the LARU Region 11 Divi-
sion, reported on WARC preparation at the interna-
tional level; the Region 11 News; the forthcoming
meeting of the IARU International Working Group in
Ueneva and the IT1) Aeronautical Conference; con-
tacts with Washington area officials; the work of the
ARRL RFI Task Group; and general observations on
the state of amateur radio and the League, More in-
formation on WARC preparations in the international
drena, and on IARU affairs, came from ARRL Vice
President/IARD President Noel B. Eaton, VE3ICT,
LARU meetings in Monrovia, Liberia, Monacao, ltaly,
and the Fox-Hunting Championships in Yugoslavia

were summarized. A tentative schedule of TARL
travel for 1978 involving 7 ARRL officials was outlin-
ed. Vice President Smith spoke briefly, referring to an
earliet-written report,

5) General Manager Baldwin presented an extensive
oral report. First came the status of the building addi-
tion, virtually complete at a cost to be around
$691,000, as compared with an original estimate of
$825,000, Membership growth, the training program,
the public information program, U.S. preparations
for WARC, 1977 financial results and the 1978
farecast, staff matters, the code of ethics, and internal
communications rounded out the report, During the
course of the above, the Board was in recess from
[0:30 to 1053 A.M., and again for luncheon from
12:10 to 1:25 P.M.

6) A preliminary report was presented by Treasurer
Huntoon, particularly covering investments of Life
Membership funds, A report was also presented by
General Counsel Booth, mentioning the Personai
Communications Foundation, Washington contact,
fegal matters pending in various courts and similay
matters. Associate Counsel Benson reported in cor-
responding vein on legal matters in Canada.

7) The Board was in recess from 3:10 o 3:30 P.M.

By Mr. Zak, as Chairman, presented the report of
the International Affairs Committes, which touched
briefly on the travel of Headguarters personnel
overseas, budgets and related matters for the World
Administrative Radio Conference in 1979, and the
change in call sign for the United Nations Radio Club
from K2UN to 4UILN,

9) Mr. Arnold, as Chatrman, spoke briefly for the
Plans and Progyams Comsnittes, The Membership Af-
fairs Committee report was presented by Mr. Wicker,
as Chairman, covering assignments from the July 1977
meeting (Minute 24, Minute 44, Minute 47) and the
September meeting of the Executive Committee, re
non-profit mailing permits, Later in the meeting there
was to be a otion on mailing iabels and membership
lists; a report on insurance programs; and a motian
for a change in geographic limits for WAS,

i) Mr. Egbert, as Chairman, presented the report
of the Management and Finance Committee covering
revisions in position descriptions for afficers and the
general manager; zero-base budgeting: the Commit-
tee’s function as the Board Audit Committee;
preliminary analysis of Life Membership reserves;
Headquarters building addition costs; League in-
vestments and investment paolicy; 1977 travel expenses
and 1977 financial results, The report of the Legal &
Regulatory Committee was presented by its Chairman,
Mr, McConaghy, primarily in response to Minute 43,
of the July 1977 meeting concerning practical
guidelines governing the nature of antenna cases in
which ARRL can most effectively provide legal
assistance and support.

11} Vice President Smith, as Liaison, reported brief-
ly for the VRAC. On motion of Mr, Clark, seconded
by Mr. Thurston, unanimously VOTED that the
VHF/UHF Advisory Committee and YHF Repeater
Advisory Committee develop and present to the presi-
dent by April I, 1978, recommended band plans for
the 220 and 420 MHz amateur bands, which can be
used to encourage uniformity in the use and occu-
pancy of these bands throughout ITU Region 11, Mr.
Zak, as Liaison, presented the report of the Contest
Advisory Committee, including the new UHF and
Earth-Moon-Earth Contests; club competition; the
J1ARU Radio Sport Competition; use of channelized
fm in VHF contests; and a full scafe review of the DX
Competition, presently underway and due to be com-
pleted in 1978, Moved, by Mr. Zak, seconded by Mr.
Grauer, that the report of the CAC be accepted, but
after discussion, with the consent of his second, Mr.
Zak withdrew the motion.

£2) Mr. Milius, as Liaison, presented a report of the
DX Advisory Committee covering country status of
Geyser Reef, Saudi Arabia Neutral Zune, Spratly
Isfands, Transkei, Southern Sudan, Water islands,
and Pribilof Islands. Also discussed weve deletions of
inactive countries, countries which <o not issue
amateur licenses to their citizens, and the status of
unusual miscellaneous areas. Other discussions of the

Conunittee were also summarized in the report.

13y M. Arnold, as Liaison, reported briefly for the
Emergency Communications Advisory Committee.
The report covered study of an mutomatic calling
device, the Gateway Program for international
emergency traffic, standard emergency autopatch
code, RACES, and a worldwide alerting procedure.
On motion of Mr. Clark, seconded by Mr. Holladay,
it was VOTED that Rule 7 of the “Rules and Regula-
tions Concerning Advisory Comunittees’’ shall be
amended to read as follows: *“7. Advisory Committee
autherity shalf be limited, to the preparation of recom-
ntendations within its specialty area, based upon con-
sultation with segments of the membership and upon
Comrnittee studieg; these are to be presented to the
staff andfor Board as appropriate to the situation.
Advisory Committee recommendations may be
solicited by Board motion, or, during intervals be-
tween Board meetings. by the Executive Committee or
the President. Such solicitations should specify when
and to whom the recommendation is to be presented.
Advisory Committee recommendations may also
originate with the Committee itself, although
assigments by the Board shall take precedence. 1f not
otherwise specified, and insofar as possible, reports
and recommendations shall be submitted for Board
consideratlon 30 days prior to each scheduled meeting
of the Board,” On further motion of Mr. Clark,
seconded by Mr. Zak, unanimously VOTED that Rule
4 of the *Rules and Regulations Concerning Advisory
Committees™ shall be amended to read as follows: “4.
Members may be reappointed for not mote than one
additional two-year term, but are again eligible for ap-
pointient to Committee membership after a lapse of
one year.” In the absence of Mr. Griggs, Mr. Holla-
day presented a brief oral report on the VHE/UHF
Advisory Committee, lts review of ARRL band plans
is still in progress,

14) Mr. Clark, as Liaison, reponied briefly for the
RFT Task Group, On motion of Mr, Wicker, seconded
by Mr. Sullivan, unanimously VOTED that the Board
endorses continued support and encouragement for
the efforts of the ARRL RF1 Task Group, calls for the
early completion of the ARRL RFI Handbook, and
commends the volunteer members of the Task Group
for their contributions in quest of solutions in this dif-
ficult problem area. Mr. Holladay, as Chairman,
reported for the Amateur Satellite Service Committee,
summarizing Oscar 6 and 7 activities, and pians for
Amsat Oscar [3 and the Phase (1 satellites.

15) The Chair announced the opening of nomina-
tions for the office of President and named Messry.
Metzger and Chapman as Tellers, Mr. Thurston
nominated Mr. Dannals. Mr. Price nominated Mr,
Clark, who declined the nomination. On motion of
Mr, Zak, seconded by Mr., Stevens, unanimously
YOTED that nominations are closed. The Tellers un-
nounced the result of the balloting as foliows: 16 votes
for Mr. Dannals with no blanks. Whereupon, Harry
J. Dannals, W2HD, was declared elected President of
the League for the ensuing term (Applause). The
Chair announced the opening of nominations for the
office of First Vice President, My, Egbert nominated
Mr. Clark, On motion of Mr. Zak, seconded by Mr.
Wicker, it was unanimously VOTED that nominations
are closed. The Tellers announced the result of the
halioting as follows: 16 votes for Mr. Clark, with no
blanks. Whereupon, Victor . Clark, W4KFC, was
declared elected First Vice President of the League for
the ensuing term (Applause). The Chait announced
the opening of nominations for an additional Vice
President. Mr. Sullivan nominated Mr. Eaton. On
motion of Mr, McConaghy, seconded by Mr. Egbert,
unamimonsly VOTED that the nominations are closed,
The Tellers announced the result of balloting as
follows: 1% votes for Mr. Eaton, one blank.
Whereupon, Noel B. Eaton, VE3CJ, was declared
elected as Vice President of the League for the ensuing
term (Applaused, The Chair announced the opening of
nominations for an additional Vice Prestdent. Mr. Ar-
nold nominated Mr. Smith. On meation of Mr.
Sullivan, seconded by Mr. McConaghy, unanimously
VOTED that nominations are closed. The Tellers an-
nounced the result of balloting as follows: 16 votes for
Mr. Smith, with no blanks, Whereupon, Carl L.
Smith, W@BWJ, was declared elected Vice President
of the League for the ensuing term [(Applause).

16} The Chair announced the ¢pening of nomina-
tions for the office of Secretary. Mr. Wicker
notpinated Mr. Baldwin. On motion of Mr. Zak,
seconded by Mr. Anderson, unanimously VOTED
that the nominations are closed. The Tellers an-
nounced the result of the balloting as follows: 15 votes
for Mr. Baldwin, with ane blank. Whereupon,
Richard L. Baldwin, WiRU, was declared clected
Secretary of the league for the ensuing term (Ap-
plause). The Chair announced the opening of nomina-
tions for the office of Treasorer. Mr. Anderson
nominated Mr, Huntoon, On motion of Mr. Egbert,
seconded by Mr. Zak, unanimously VOTED that the

nominations are closed. The Tellers announced the
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result of balloting as follows: 16 votes for Mr. Hun-
toon, with no hianks. Whereupon, Sohn Huntoon,
WIRW, was declared eiected as Treasurer of the
Eeague for the ensuing term (Applause},

1N The Chair anngunced the openings of nomina-
tions for Honorary Vice FPresidents (in addition to
David H. Houghton who continnes to serve). Mr,
Graver nominated Mr, Denniston, Mr, Sullivan
nominated Mr. Chapman. Mr. Cant nominated Mr.
Croves. Mr. Eaton nominated Mr. Handy. Mr.
Anderson nominated Mr, Compton, Mr. Arnold
nominated Mr. Hest, Wherenpon, without dissent,
Wayland M. Groves, WASNW: Roemer . Best,
WIQKF,; Robert York Chapman, W10QV; Francss E,
Handy, W1BDI; Robert W. Denniston, W@DX; and
Charies Compton, W@BLIQ, were declared elected as
Honorary Vice Presidents (Applause;.

14} The Chair announced that the Board would now
proceed to the election of four directors to the Ex-
coutive Committee for the ensuing year. Mr, Mec-
Conaghy nominated Mr. Hesler. Mr. Gant nominated
Mr. Araold. Mr. Graver nominated Mr. Anderson.
Mir. Wicker nominated Mr. Egbert. Mr. Hesler
nominated Mr. Thurston, Mr, Egbert nominated Mr.
McConaghy, Mr. Price nominated Mr. Zak, but Mr,
Zak declined the nomination. On motion of Mr,
Stevens, seconded by Mr. Cotterell, upanimously
YOTED that the nominations are closed. The Tellers
announced the resuits of the first ballot as follows:
Mr. Aroold. with 14 votes, Mr. Egbert, with 13 votes,
and Mr. Hesler, with 11 votes, were elected. On the se-
cond ballot, Mr, Thurston was elected with 9 votes,

19) The Board was in recess from 6:00 to 8:05 P.M,
for dinner, reconvening with all attendees present ex-
cept Messrs. Metzger, Clark and Gant.

200 On motion of Mr. 3ullivan, seconded by Mr,
Anderson, it was unanimousiy VOTED that the
veports of the officers and directors of the League are
acrepted and the same piaced on fife. _

21 At this point the following committee appoint-
ments were announced: International Affairs Com-
mittee, Mr. Zak, Chairman, Mr. Griggs, Mr. Hesler,
Plans and Programs Committee, Mr. Anderson,
Chairman, Mr. McConaghy, Mr. Wicker. Member-
ship Affairs Comimittee, Mr, Gant, Chairman, Mr.
Cotteeell, Mr. Stevens. Management and Finance
Committee, Mr. Arnold, Chairman, Mz. Grauer, Mr.
Irice, Mir. Sullivan. Legal and Regulatory Committee,
Mr. Egbert, Chairman, Mr, Miller, Mr. Thurston.

23 Mr. Egbert, as Chairman. reported for the Of-
ficial Availabifity Commiitee with respect to the
ARRL VFoundation, Npminations for director of the
Foundation were  declared  open.  Mr.  Arnobd
nominated Mr. Egbert. Mr. Anderson nominated Mr.
Zak. Mr. Sullivan nominated Mr. Chapman. On mo-
tion of Mr, Thurston, seconded by Mr. Cotterell,
unanimously VOTED that nominations ar¢ closed and
the foregoing elected as directors of the AKRL Foun-
dation for three-year terms.

23} On motion of Mr. Sullivan, seconded by Mr.
Egbert, unanimously YOTED that the Membership
Affairs Committee establish criteria for the selection,
figmination and election of Honorary Vice Presidents
and present it to the Board at its july meeting. During
the course of the above, br. Clark entered the
raeeting, at 8:18 P.M.

24) On motion of Mrt. Stevens, seconded by Mr.
McConaghy, unanimously YOTED that the Contest
Advisory Committee make 4 study on the possibility
of adding a shortwave listener classification, with
suitable awards, to either the DX or Sweepstakes Con-
tests and report its findings to the July, 1978, meeting
of the Board,

25) On motion of Mr. Wicker, seconded by Mr, Mc-
Conaghy, YOTED that ARRL request the Federal
Communications Commisston to modify Part 97 of
the regulations governing the Awmateur Radio Service
to extend from 30 to 45 days the period allowed for
Novice examinations by volunteeer examiners. Mr.
Hesler abstained. During the course of the above, Mr.
Metzger entered the meeting at 8:43 P.M.

26} Moved, by Mr. Pnce. seconded by Mr, Arnold,
that the General Manager is directed to publish from
time to time information on those manufacturers and
suppliers  who have, through their  actions,
demonstrated a commitment to the principie of seek-
ing means to limit the urlawful use of amateur radio
equipment. After discussion, on motion of Mr,
Egbert, seconded by Mr. Zak, VOTED that the matter
is laid on the table, Mr. Price and Mr. Cotterell re-
&istcd to be recorded as voting against the motion to

.

¥h Moved, by Mr, McConaghy, seconded by Mr.
Grauer, that the membership of the Headquarters
Awards Committes be modified to include the Board
Liaison members and the Chairman of the Contest
Advisory Committee and the DX Advisory Commit-
tee, and that the Commuttee be renamed the ARRL
Awards Committee, After discussion, on motion of
Mr. Price, seconded by Me. Sullivan, it was
unanimously VOTELD to amend the motion by striking
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the text and substituting therefor the following: *“The
Membership Affaire Committee is directed o study
the function and composition of the Headquarters
Awards Committee and to report its findings at the
July meeting of the Board."” Whereupon, the question
being on the motion as amended, the same was
ADOPTED.

28) On mation of Mr. Miller, seconded by Mr,
Holladay, YOTED that the Plans and Programs CCom-
mittee study and report to the July Board meeting the
formation of 8 position of Technical Coordinator
{TC) in each Division, to coordinate technical ac-
tivities, provide suggestions for technical speakers,
League technical radio nets, provide consultation to
other amateurs, and suggest articles of technical in-
terest to the Q8T statf, The Technical Coordinator
would have assistants in various technical catzgories to
help him. This position already exists in many areas,
but the ARRL recognition would put the ARRLin a
forward position for recognizing “‘giants.”’

20y Moved, by Mr. Anderson, seconded by Mr.
Stevens, that Acticle 6 of the Articles of Association
be amended by striking the words in line &, “*but no
less often than quarterly.” After discussion, on mo-
tion of Mr. Price, seconded by Mr. Sullivan,
mLanimoust VOTED that the matter is laid on the
table.

30) On motion of Mr, Arnold, seconded by Mr,
Holladay, VOTED that the Board instructs ¢he Ex-
ceutive Committee, as one of its continuing respon-
sibilities, to review outstanding directives and recom-
mendations which require followup action by the
staff, officers or committees; Further, that the Ex-
eputive Committee, following each of its meetings,
shall report to the Board by a Directors’ Letter or
other appropriate channels, the results of its review.

31} Moved, by Mr. Zak, seconded by Mr. Cotterell,
that By-Law 25 is amended by deleting from the ter-
ritory of the Hudson Division in the listing of counties
of the State of New Jersey, “Ocean.”” A roil call being
required, the question was decided in the affirmative,
15 votes in favor to none opposed. All of the directors
vated in the atfirmative, except Mr. Gant, who was
absent. So the By-Law was amended, in eifect
transferring Ccean County to the Atlantic Division.

32} On motion of Mr, Graner, seconded by Mr,
Sullivan, unanimously VOTED that the calendar of
major ARRL operating events and conventions be
published in QST at least once a year. The Board
recessed at 915 P.M., reconvening at B:30 AM.,
January 20, 1978 in the same place, with all persons
herein before mentioned present except Mr. Huntoon.

33} Moved, by Mr, Sullivan, secomded by Mr, Mc-
Conaghy, that the Board accept the DXAC recom-
mendation for single mode DXCC contacts, After
discussion, on maotion of Mr. Smith, seconded by Mr,
Price, VOTED that the matter is laid on the table. Mr.
Bullivan requested to be recorded as voting opposed,
During the cautse ot discussion, Mr, Huntoon joined
the meeting, at 8:51 A M.

34y On motion of Mr, Stevens, seconded by Mr.
Thurstont, unanimously YOTED that the General
Manager investigate the possibility of making
avajiable to members ARES decals similar in design
and colors to the ARES shoulder patch, and to report
his findings by the July 1978 meeting of the Board.

35) On motion of Mr, Wicker, seconded by Mr, Mc.
Conaghy, unanimousiy YOTED that the ** Addendum
to Membership Affaics Committee Report™ as
distributed is adopted as the policy governing the
availability from Headquarters of lists of ARRL
triembers and affiliated chabs,

38) Un motion of Mr. Cotterell, seconded by Mr.
Price, unanimously VOTED that the 1976 ARRL
Technical Excellence Award for Q8T articles is hereby
enthusiastically conferred upon P. Rhodes, K4EWG
and J. Painter, W4BBP for their article **The Log-
E’?Tmay" appearing in the December 1976 issue of

3N On motion of Mr. Smith, seconded by Mr, Cot-
terell, wnanimously VOTED that the Board endorse
the articles in Aagust, September, and October 1976

INT entitled **Meet the Microprocessor’” written by

. Thomas, WB&FCIR, and 5. Belter, WNSSGP, jor
Honorabte Mention in the consideration and selection
of a winner for the ARRL Technical Excellence
Award for 1976,

38) On motion of Mr, Price, seconded by Mr,
Smith, unanimously YOTED that the Secretary shall
publish each year an **Annual Report of the ARRL"
which shall consist of a compilation of the Annual
Reports of Directors required by By-Law 12, Reports
of the Officers, Audited Financial Statements of the
L.eague, and a comprehensive review of operations for
the year just ended as well as such additional material
as the Secretary shall from time to time determine.

13 On motion of Mr. Holladay, seconded by Mr.
Stevens, unanimously VOTED that the Communica-
tions Manager be directed to continue the practice of
mailing official bulleting to Jduly appointed Official
Bulletin Stations.

40) Moved, by Mr. Miller, seconded by Mr. Me-
Conaghy, that the Board instructs the President and
the General Manager to proceed immediately to
establish the position of Resident Washington, D.C.,
Representative for ARRL, to prepare a suitable posi-
tion description for this new function and to seck,
from the ranks of the amateur community, a qualified
candidate; further, that the position description and
the initial candidate selected for this position be ap-
proved by the Executive Committee and that the
Board he kept fully informed on the progress of this
undertaking. After discusslon, moved, by Mr, Ar-
nold, seconded by Mr. Egbert, that the Legal and
Regulatory Committee, in conjunction with the
General Counsel and the General Manager, study the
establishing of such a position; but the motion to
amend was lost, Whereupon, the question being on
the ariginal mation, the same was ADOPTED.

41} Moved, by Mr. Anderson, seconded by Mr,
Zak, that the Board of Directors authorizes the
cancellation of the loan to the ARRL Foundation
autharized by Minute 38 of the 1976 Annual Meeting
and the advange anthorized by Minute 55 of the 1974
Annual Meeting. After discussion, moved hy Mr.
Cirauer that the matter he Jald on the tahle; but there
was no second, so the motion to table was last,
Whereupon, the motion was ADOPTED, Mr, Grauet
requested to be recorded as voting oppased.

42} The Board was in recess from [:06 to 10:30
A.M., at which point Mr. Gant, who was ill, left the
meeting.

4% On motion of Mr, Egbert, seconded by Mr,
Sullivan, upanimously YOTED that the Hoard adopt
the revised position descriptions developed by the
tanagement and Finance Committee for the Presi-
lent, Vice Presidents and General Manager and that
these be included in the Directors’ Workbook,

44) On wetion of Mr. Xak, seconded by Mr,
Wicker, unanimously VOTED that the Contest Ad-
visory Committee recommendation of a three-tier club
competition plan be implemented as ouvtlined in the
Committee’s Annual Report.

45%) On motion of Mr. Grauer, seconded by Mr,
Price. unanimously VOTED that the Log Book revert
back to the horizontal format, and that it be priced as
economically as possible.

46) Moved, by Mr. Sullivan, seconded by Mr.
Cirauer, that advisory committees be allowed to com-
municate among their membership by telephone, in-
dividually or by vonference call, with the approval of
the Ceneral Manager, on urgent or important matters,
funding for this means of communication not to ex-
ceed $400, After discussion, on motion of Mr, Ander-
son, seconded by Mr. Thurston, VOTED that the
matter is laid on the table. Mr, Sullivan requested to
he recorded as voting opposed to the moticn to table,

471 On motion of Mr. Wicker, seconded by Mr.
Thurston, unanimously VOTED that the Membershig
Alffairs Committee develop a policy and/or guideling:
defining the permissible use of mailing permits obtain
el in the name of the ARRL for consideration at the
next meeting of the Board.

48) On motion of Mr. Catterell, seconded by Mr.
Sullivan, VOTED that, because of the continually ex-
panding size of iarge urban areas, the mileage limits of
twenty-five miles in the rules governing Worked All
States and Five Band Worked Al States be changed to
fifty miles.

4% On motion of Mr. Price, seconded by Mr. Zak
unanimously VOTED that the Contest Advisory Com-
ittee is requested to review the rules, regulations,
and policies used for the administration of ARRL-
sponsored operating  activities, including but no
limited to the criteria for rejecting submitted logs, and
to submit a report prior to the July meeting of ths
Board.

50y On maotion of Mr. Holladay, seconded by Mr.
Stevens, unanimousiy VOTED that the Cieneral
Manager be directed to prepare a periodic listing o
rulemaking petitions and other actions pending before
the FCC which pertain to amateur radio together with
a brief summary of their current status, This s
is to be issued at least quarterly, with distribution tc
include officers, directors, assistant directors and af'
filiated <lubs.

£1) Qn motion of Me. Miller, seconded by Mr, Me-
onaghy, unanimously VOTED that the Plans anc
Programs Commuttes study the possible licensing {nc
corde) of microprocessor enthusiasts in the VHEF/TTHFE
bands and report to the July Board meeting.

2 On motion of Mr. Egbert, seconded by Mr
Sulkivan, unanimously VOTED that the Managemen
and Finance Comimittee, in collaboration with the
Cieneral Manager and Treasurer and seeking such
ather expertise as they deem appropriate, review the
status of the Life Membership program, and repor
the findings to the Board at its July 1978 meeting.

53) On motion of Mr. Zak, seconded by M.
Egbert, unanimously ¥{)TED that an appropriate cer-
tificate of recognition he awarded to each author
whose article has been accepted and published in Q87




commencing with the January 1978 issue,

54) On motion of Mr. Suilivan, seconded by Mr,
Egbert, it was VOTED to remave from the table the
nmiation concerning Anticle 6 of the Articles of Associa-
fion. Maved, by Mr. Anderson, seconded by Mr.
Sullivan, that the motion be amended to read as
follows, beginning with the second sentence: **The Ex-
ecutive Commitiee shall meet at the Call of the Presi-
dent, normally ont a guarterly basis, but need not meet
when a regular meeting of the Board of Direciors is
imminent.”t After discussion, on motion of Mr,
Grauer, seconded by Mr, Zak, it was VOTED that the
matter is laid on the table,

55) On motion of Mr. Sullivan, secanded by Mr,
Zak, unanimously VOTED that a letter of apprecia-
tion signed by the President be sent to radio and TV
atations that use the ARRL public service messages.

56) Moved, by Mr. Sullivan, seconded by Mr, Zak,
that the Public Service Award be replaced by two new
awards, one for recognition for an amatear's con-
tribution during an emergency and the second for
outstanding or notable communications service to the
public by an amateur. The General Manager shall pro-
vide suitable guidelines. These awards shall he made
cffective no later than July 1, 1979, After discussion,
on metion of Mr. Smith, seconded by Mr, Thurston,
it was VOTED that the matter is referred to the
Emergency Communications Advisory Committes for
study in conjunction with the Membership Affairs
Committee, the report to he rendered at the July 1978
meeting of the Board.

57y On mation of Mr, Wicker, seconded by Mr,
Holladay, unanimously VOTED, Mr. Hesler abstain-
ing, that ARRL urge the FCC to seek necessary
legisiation from the Congress to enable use of
volunteer assistange by qualified radio amateurs and
radio amatear groups to administering amateur radio
examinations in order to improve service without ad-
ditional cost to taxpayers,

58) On motion of Mr. Cotterell, seconded by Mr.
Price, unanimously VO'TED that the Board informal-
ly discuss the problems caused to the Amateur Service
b the sale of amateur transmitting equipment to those
who have no valid FCC license to use it. During the
course of the discussion, the Board was in recess from
E1:42 to 11:32 AM,, and for funcheon from 12:29 to
1720 ¥ M, Mr, Gant rejoined the meeting at this time.,
At the conclusion of the discussion, on mation of Mr,
Frice. seconded by Mr. Sullivan, umanimously
VOTED to lift from the table the motion by Mr, Price
concerning the unlawful use of amateur radio eguip-
ment. Whereupon, on motion of Mr, Price, seconded
by Mr. Arnold, the same was ADOPTED,

591 On motion of Mr. Price, seconded by Mr. Zak,
unanimously VOTED that Robert M. HRooth, Jr.,
WIPS, is appointed ARRL General Counsel for the
vear 1978,

80y On motion of Mr. Hesler, seconded by Mr.
Suflivan, unanimously VOTED that B. Robert Ben-
son, QC, VE2VW, is appointed ARRL Counsel for
Canada for the vear 1978,

A1) Qn motion of Mr. Price, seconded by Mr.
Wicker, unanimously VOTED that John Sullivan,
WIHHR, is appointed as parliamentarian of the
Board for the vear [978.

62) On motion of Mr. Holladay, seconded by Mr.
Zak, YOTED that the Cieneral Manager is directed to
initiate a Headguarters study on the feasibility, in-
cluding marketing potential, of the ARRL. publishing
Part 97 of the FCC Rules and Regulations on a timely
hasis. Recommendations are (o be presented at the Ju-
ly 1978 Board mecting.

63) On motion of Mr Holladay, seconded by Mr,
Arnold, unanimously VOTED that the Emergency
fl‘ommuuications Advisory Committee 18 directed to
carry out studies in the following arcas: {a) Ways to
promote increased participation in ARES activities,
{by Consideration that the next update to the
Emergency Coordinator’s Workbook include prac-
tical guidelines for emergency communications, based
an disaster cammunications support during the past
vear. Recommendations are to be presented at the July
1978 Board meeting,.

64} On motion of Mr. Holladay, seconded by Mr.
Hesler, the following resolution was unanimously
ADOPTED: WHEREAS, Lenore Kingston Jensen,
W6NAZ, has served with notable distinction, dedica-
tion and resourcefulness as Southwestern Bivision
Public Relations Assistance sinve the inception of the
appointment, and WHEREAS, Lenore Kingston
lensen, W&NAZ, has mareover, by virtue of her
qualities and capabilities, contributed imrneasurably
te the enbancement of public recognition for amateur
radio nationwide, and WHEREAS, Lenote Kingston
Jensen, WONAZ, through her recordings for the
blind, providing direct contact with home for
thousands of overseas servicemen, and in manifold
other ways has rendered exceptional public services,
and WHEREAS, Lenore Kingston Jensen, W6NAZ,
in these many activities has exemplified the finest
traditions of the Amateur Radio Service, now,

therefore, 1T I$ HEREBY RESOLVED that the
Board of Directors of the Awmerican Radio Rela}
League in Annual Meeting assembled does extend its
profound admiration and deep gratitude to WENAZ
on behalf of the entire Amateur Community,

65} On motion of Mr. Gant, seconded by Mr, Zak,
unanimously VOTED that, w light of increasing
numbers of participants, contact totals and the atten-
dant logging and Jog-checking burdens, the Coniest
Advizory Committee is requested to undertake a stugdy
of the format and duration of HF operating competi-
tions sponsored by ARRL and to make recommenda-
tions to the Board, prior to July 1, 1978, for any sug-
gested changes.

66) Moved, by Mr. McConaghy, seconded by Mr.
Holladay, that funds be contributed to the Personal
Communications Foundation in the amount of $500
per month for the first six months of 1978, This fun-
ding is in lieu of the second $5,000 appropriation
anthorized by Minute 47 of the January 1977 Board
ineeting. After discussion, on motion of Mr. Price,
seconded by Mr. Grauer, VOTED that the antount is
amended to read $250 per month. The question then
being on the motion as amended, the same was
ADOPTED, During the discussion Mr, Warers left
the mecting, at 2:40 P.M.

&7 Moved, by Mr. McConaghy, seconded by Mr.
Holladay, that the expenditure of $10,000 in the next
51X months be authorized to support litigation cases in-
volving amateurs which, in the opinion of the Ex-
ceutive Committee, may result in precedents either
favorable or adverse (0 amateur radio. After discus-
sion, on motion of Mr. Grauer, seconded by Mr,
Price, VOTED that the matter is Iaid on the table,

68) On mation of Mr. Hesler, seconded by Mr,
Wicker, woanimously VOTED that the ARRL. Board
of Directors expresses its congratulations and ap-
preciation to the members of the Region 1l IARU Ex-
ecutive Committee and to the Editorial Stafi of the
Bilingual IARL Region If News upon completion of
its first publication year.

69) Moved, by Mr. Miller, that the Board instruct
the General Manager to delete the **X™ from “XYL"
in all future publications of the ARRL. But there was
no second, s the motion was LOST.

T Moved, by Mr. Miller, seconded by Mr, Ander-
son, that the Board instruct the General Manager to
publish a separate booklet showing photographs and
specifications of used commercial equipment that may
not be currently manufactured. After discussion, on
motion of Me, Sullivan, seconded by Mr. Thurston,
unanimously VOTED that the matter is referred to the
Membership Affairs Committes for study,

71) Moved, by Mr, Miller, seconded by Mr. Price,
that the Board instructs the General Manager to print
the classified ads in QST in larger print for easier
reading. On motion of Mr, Zak, seconded by Mr.
Egbert, unanimously VOTED that the matter is laid
on the table.

72) Moved by Mr. Zak, sevonded by Mr. Suflivan,
that a Public Relations Advisory Committee is
created. The purpose of this Committee shall be to ad-
vise, provide information fo the Board of Ditectors
and to provide guidelines for the functioning of the
Public Relations Assistant appointments and to pro-
vide a common meeting ground for ideas and discus-
sions relating 1o the most appropriate way of projec-
ting the image of amateur radio to the general public
and pertinent arganizations. The Advisory Committee
shall concern itself but not necessarily Iimit itself to
study and advise the Board on the most effective way
of projecting the amateur radio image. This Commit-
tee shall undertake such tasks as directed from time to
time by the Board of Direciors that are within its
general scope. All communications between and
ameng the committee members and laison personnel
shall be by mail. After discussion, on motion of Mr.
Price, seconded by Mr. Cotterell, VOTED that the
matter is referred to the Plans and Programs Commit-
tee for study. Messrs, Sullivan and Zak requestad to
be recorded as voting opposed to the referral.

73} The Board was in recess from 3:05 to 3324 P.M,

74} On motion of Mr. Zak, seconded by Mr, Clot-
terell, after discussion, VOTED that, in view of Q8T
heing a historical journal dogumenting the ac-
complishments of cur members by publishing infor-
mation of everyday activities such as providing
emergensy communications and other forms of com-
munications for public affairs, etc., it s therefore
resplved that primary consideration shall be given to
thase articles, accepted for publication, of a timely
nature and not necessarily to their techaical or non-
technical content.

75) Moved, by Mr. Zak, that a long-range study be

undertaken by the Plans and Programs Committes to,

develop a plan for redistricting Divisions of the
Teague at some future date. The study shall be made
in conjunction with the Headquarters staff and should
not limit itself to the existing 16 Divisions. But there
was no second, so the motion was LOST,

76} Maoved, by Mr. Zak, seconded by Mr. Wicker,

that the VRAC review the subject of frequency coor-
dination with the possible designation of establishing &
frequency coordination position. yeporting to the
Board at its July 1978 meeting. But, after discussion,
the motion was LOST

77y On motion of Mr. Grauer, seconded by Mr.
Sullivan, unanimously VOTED that the General
Manager is hereby authorized to reimburse the divi-
sion directors for actual expenses incurred by them
during the year 1978 in the proper administration of
ARRL affairs in their respective divislons, up to the
amounts as follows: Canadian Division, $6,000;
Atlantic Division, $5,600; Central Division, 34,500;
Pakota Division, $2,200; Delta Division, $3,800;
Great Lakes Division, $4,000; Hudson Division,
$3,500; Midwest Division, $3,750; New England Divi-
sion, $4,000; Northwestern Division, $4,200; Pacific
‘Division, $6,000; Roanoke Division, $4,500; Rocky
Mountain Division, $2,100; Southeastern Division,
$6,350; Southwestern Division, 3$6,000; West Gulf
Division, $4,500.

78) On motion of Mr. McConaghy, sevonded by
Mr. Arnold, unanimously YOTED that the additional
sums of $219.20 for the Canadian Division, $204.30
for the Hudson Division, $383.47 for the North-
western Division, and $19.16 {for the Pacific Division,
are authorized as additional refimbursible expenditures
during the year 1977.

79) On motion of Mr. Arnold, seconded by Mr.
Cotterell, vnanimously VOTED that to continue the
Board’s policy of reimbursing Section Communica-
tions Managers for certain travel in furthering ARRL
organizational activities, the Cieneral Manager is
hereby authorized to pay during the year 1978 a total
amount not to exceed 321,000, under terms prescribed
by the Communications Manager, following the
general paitern established by the Board.

80) On motion of Mr. Cotterell, seconded by Mr.
Price, unanimously VOTED that to continue the
Board’s policy of reimbursing QSL Managers of the
League for certain iravel in furthering ARRL
organizational activities, the Uieneral Manager is
hereby authorized to pay during the year 1978 a total
amount not to exceed $4,000, under terms prescribed
by the General Manager, following the general pattern
established by the Board.

B1Y On motion of Mr. McConaghy, seconded by
Mr. Zak, unanimously VOTED that the additional
sum of $3,723.15 for SCM and Q8L Manager travel is
authorized as additional reimbursible expenditures
during the year 1977,

82) On mation of Mr_ Arnoeld, seconded by dMr. Me-
Conaghy, unanimously VOTED that to_continue the
Boarc’s policy of reimbursing Section Emergency
Coordinatars for certain travel in furthering ARRL
arganizational activities, the General Manager is
hereby authorized to pay during the year 1978 a total
amount not to excesd $2,000 under terms prescribed
by the Communications Manager following the
gevieral pattern established by the Board.

83) On motion of Mr. Thurston, seconded by Mr,
Egbert, VOTED that to continue the Board’s policy of
reimbursing National Traffic Systemn Officials above
the section level for certain approved travel in further-
ing ARRL organizational activities, the Ceneral
Manager is hereby authorized to pay during the year
1978 a total aihount not to exceed 56,000 under terms
prescribed by the Communicatipns Manager following
the general pattern established by the Board.

84) The Board was in recess from 4:30 to 4139 P.ML

B5) On motion of Mr, Sullivan, seconded by Mr.
Zak, unanimously VOTED that the General Manager
is directed to increase the monthly benefits of the
League’s present refirees by 20 percent or $50 per
month, whichever is greater,

&) On motion of Mr, Sullivan, seconded by Mr.,
Thurston, the following resolution was unanimously
ADOPTED: WHEREAS, on September 22, 1977,
Robert L. White, WICW and Ellen White, WIYL,
vorpleted a guarter-century of faithful service to the
American Radio Relay league, and WHEREAS,
WICW for most of that period has carried out cons-
cientiously exacting duties as the guardian of the DX
Century Club, and WHEREAS, that performance has
been capped skitlfully as creator and manager of a new
CISL Service tmportant to the members of ARRL, and
WHEREAS, WIYL has buit a reputation for
thoroughness and objectivity on a mountain of con-
test Tags, and WHEREAS, W1YL has progressed on-
ward to intelligent and creative work as Deputy Com-
mpnications Manager, now, therefore BE 1T
RESQLVED, that the Board of Directors of the
American Radio Relay League, Inc., in Annual
Meeting assembled this twentieth day of January, 1978
does hereby express its gratitude to Bob and Ellen
White, for outstanding service and offer them warm
best wishes for the future,

87} On motion of Mr. Wicker, seconded by Mr.
Eaton, the following resolution was unanimonsly
ADOPTED: WHEREAS, since September 9, 1952,
Charles Reay Bender, WIWPR, has been a voice of
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the American Radio Relay League through WIAW,
and WHEREAS, his technical skill has been in-
strumental in maintaining the enviable record of
relinbility of the Station, and WHEREAS, his
friendliness and humor have made him an ambassador
of goodwill to thousands of visitors, now, therefore
BE IT RESOLVED, that the Board of Directors of the
American Radic Relay League, Inc., in Annual
Meeting assembled this twentieth day of January, 1978
does hereby warmly thank Charles Reay Bender,
WIWPR, for his quarter centiry of service and wish
him well for the future.

88} On motion of Mr. McConaghy, seconded by
Mr, Zak, unanimously VOTED that a 60 year
Membership Award will be established simifar to the
present 30 year Award.

891 The Board was in recess for dinner from 5:47 to
§:01 P.M., at which time ail persons herein before
mentioned reassembled with the exception of Messts.
Dyas, Huntoon, Myers, and Waters.

90} On motion of Mr. Egbert, seconded by Mr.,
Sullivant, the following resolution was unanimously
ADOPTED: WHEREAS, in August, 1977, Leitha
Phillips Tilton retired after 30 years of loyal and con-
scientious service to the American Radio Relay
League, and WHEREAS, her attention to ¢xacting
duties connected with publications of the League has
greatly enhanced the reputation of the organization
among the dealers in its technical works, now,
therefore BE IT RESOLVED, that the Beoard of
Directors of the American Radio Relay League, Ine.,
in Annual Meeting assembled this twentieth day of
January., 1978 does hereby warmly thank Leitha
Philiips Tilton for her faithful service, and wish her
well for a long and healthy retirement.

91y On motion of Mr, Egbert, seconded by Mr.
Thurston, YOTED that the firm of Ernst & Ernst 15
appointed ARRL Anditor for the year 1978; Mr, Price
requested to be recorded as voting opposed.

92) On motion of Mr. Zak, seconded by Mr.
Wicker, the following resolution was unanimously
ADOPTED: WHEREAS, on March 31, 1977
Margaret L. Crowe completed twentv-five vears of
diligent service (o the American Radio Relay League,
and WHEREAS, her skillful handling of matters per-
taining to publications of the League has contributed
materizlly to the reputation of the organization, now,
therefore BE IT RESOLVED, that the Board of
Directors of the American Radio Relay League, Ine.,
in Annual Meeting assembled this twentieth day of
January, [978 does heartily commend Margaret L.
Crowe for her faithful service to the League and ex-
presses its best wishes for the future.

93) During the course of the meeting it has been
reported that Assistant Technical Editor Lewis G. Mc-
Coy, WIICP, had been taken to the hospital on
Thursday. (Jn metion of Mr. Grauer, seconded by
Mr, Zak, unanimously VOTED that the Board ex-
tends its heartfelt thanks to Lew McCoy for his con-
tinuing efforts on behalf of the League, and extends
its sincere hest wishes for an early recovery.

94) All of those present were given the opportunity
for informal closing comments. Whereupon, there be-
ing no further business, on motion of Mr, Sullivan,
seconded by Mr. Thurston, the Board adjourned, sine
die at 9:37 P.M. . Total time in session as & Board, 16
hours, 52 minutes. Total direct authorizations,
$117,049.238,

Respectiuily submitted,
RICHARD L. BALDWIN, WIRU
Secretary

MINUTES OF EXECUTIVE COMMITTEE
MEETING

No. 367

January 18, 1978

Pursuant to due notice, the Executive Committee of
the American Radio Relay League, Inc., met at 2:07
P.M. on January 18, 1978, at the Headquarters offices
in Mewington, Conn. Present: President Harry J.
[Dannals, W2HD, in the Chair; First Vice President
Victor C, Clark, W4KFC: Directors Max Arnold,
W4WHN, Richard A. Egbert, WBETU, Ron Hesler,
VEISH, and Robert B. Thurston, W7PGY; and
General Manager Richard L. Baldwin, WIRU. Also
present were General Counsel Robert M. Booth,
W3PS, Vice President Carl Smith, W#BWJI, Vice
President Noel B. Eaton, VE3(J, and a number of
directors and vice directors.

On motion of Mr. Thurston, the Committee
recognized the names of 195 individuals who had
recently been elected to Life Membership, and in-
structed the General Manager to list their names in

IST, The president noted with pleasure that King

ussein of Jordan, JY1, was one of those who had
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recently been elected to Life Membership in the
League,

On motion of Mr, Egbert, the Committes approved
the affiliation with the League of the following
amateur radio societies: Amateur Radio Club, Bishop,
CA; Amateur Radio Club, Polytechnic Institute of
NY, Farmingdale Campus, NY; Ambridge Area
School District ARC, Freedom, PA; Bald Knob Brass
Pounders ARC, Beaver Dam, KY; Beaver Valley
Amateur FM Association, Beaver Falts, PA; Billerica
Amateur Radio Society, Billerica, MA; Bunker Ramo
ARC\ Westlake Village, CA; Central Junior High
ARC,’ Quincy, MA; Central Michigan Contesters,
Grand Blanc, MI; Claymont Amateur Radio Club,
Llhrichsville, OH: Club Radio Aficionados Boricua,
CGinaynabo, PR; Emporia Amateur Radio Society,
Emporia, KS; Falcon ARC, Cerritos, CA; Greater
Lansing DX Group, Lansing, M1, Grissom High
School ARC, Huntsville, AL; Half Moon Bay
Amateur Radio Club, El Granada, CA; Hiltop
Seekers ARC, Bridgewater, NJ; Holmesburg Amateur
Radio Club, Philadelphia, PA; Hoodview Amateur
Radio Club, Gresham, OR; Hueneme High School
Amateur Radio Club, Oxnard, CA; Huntington High
School ARC, Huntington, NY; Hl-Wind Contesters,
Oak Forest, IL; lrwin Area Amateur Radio Associa-
tion, North Huntingdon, PA; Johnson High School
Amateur Radio Club, St, Paul, MN; Leon High
School Amateur Radio Club, Tallahassee, FL; Litton
Data Systems Div ARC, Yan Nuys, CA; Macon
County VHF Association, Decatur, IL; Mansfield
Amatenr Service & Emergency Repeater, Inc.,
Mansfield, OH; McLean Amateur Radio Klub, Liver-
more, KY; Metropolitan ARC, Tucsen, AZ; Naples
F.M, Association, WNaples, FL; North Eastern
Michigan Amateur Radio Society, Wurtsmith AFB,
MI; North Liners Radio Club, St. Paul. MN; North
Schuylkill Jr. Sr, High School Spartens ARC,
Ashland, PA; North Texas Contest Club, Allen, TX;
Otsego County Amatenr Radio  Association,
Cooperstown, NY; Radio Amateur's of Skagit Coun-
ty, Mount Vernon, WA; Robbinsdale Amateur Radio
Club, Robbinsdale, MN; Rockway Sr. High School
ARC, Miami, FL; Sam Houston Amateur Radio
Klub, Cleveland, TX; Sandite Sidewinders Amateur
Radio Club, Sand Springs, OK; Silvercreek Amateur
Radio Association, Doylestown, OH; Stanislans
Amateur Radio Association, Modesto, CA; Tioga
Amateur Radio Society, Monticelto, IN; Treasure
Valley Radic Association, Payette, 1D; 'Tri-City
Amateur Radio Club, Holdenviile, OK; Tri-County
ARC, Inman, NE; U.C.1. Amateur Radio Club, 1r-
vine, CA; University City High School ARC, Univer-
sity City, MO; Ware Radio Club, Ware, MA; Wiscon-
sin Nets Association, Ltd,, Wis. Rapids, WI.

On motien of Mr. Arncld, the following conven-
tion dates were approved: Roanoke Division, April
1-2, 1978; Missouri State, April 22-23, 1978: Georgia
State, June 3-4, 1978; Mississippi State, November
}!!!EE:)Z, 1978; and Midwest Division, October 10-12,

Mr. Thurston reported to the Executive Committee
an updated list of officials responsible for organizing
the 1980 National Convention.

Dhrector Price called to the attention of the Com- -

inittee the fact that the dates of the South Florida Sec-
tion Convention should be correctly listed as being on
Movember 25-26, 1973,

The General Counsel reported on various matters of
litigation in the courts which are of concern to the
League, and also reported on the present discussions
at FCU regarding the refunding of fees and the possi-
ble imposition of license fees in the future.

Director Hesler presented a contribution of $100 to

. the League’s WARC fund from the West Island

Amatuer Radio Club of Dorval, Quebec (applause),
and the General Manager was instructed to make ap-
propriate written acknowledgement to the officers of
the cinb.

There being no Further business, the meeting was
adjourned at 2:54 P.M.

Respectfully submitted,
RICHARD L. BALDWIN, WIRU
Secretarv

LIFE MEMBER APPLICANTS

David J, Althoen, K6YHL; Antonio J. Anzevino,
WBIZKDE; Paul (. Arvin, KL7FBU; Loman E.
Atkin, K6CRD; John 1. Baranyi, WASCZH; Norman
Berlat, WDSAAF; John A. Birken, K2SFS; James F.
Bishop, WABHSM; BRen F. Bissman 1, WSHXT:
Christopher L. Blake, WB4YFF; Matthew J, Blender,
WAMGX; Glenn . Boche, WBULUS: David T.
Bock, WAGPRL; John V. Bochme, K4PRX; David R.
Boggs, WA3IDBJ; Thelma J. Bolvin, WB4AUR;
Charles 1. Bradley, W5QD; Thomas F. Brandt,
EJEOP/WH2INN; Susan J. Brandt, WB2ZSK;
Homer B. Briggs, Jr.; Harry E. Brown, WATOZP: J.

W. Brown, Jr,, WD4IBG: John H. Brown,
WOWAV/WICKZ; Henry Canamar NI, KSWQX;
Walter Q. Carr, WILDD; Roy Vincent Castle, Jr.,
WALYIT, Vincent ], Cattolica; Pauf D, Chapman,
WEGNDW,; George A, Clutter, WB4PDK; Bobby L.
Conner, WAOBKS: Roony D, Cornwall, WASWNH;
Luther G Cuthrell, WB4VE]; Yim M. Cutshaw,
WRB6OJIN; Sheldon B. Darack, WA2UBK; J. Joscph
deCourcelle 1fI, KIOBU; Fernando de Elzaburu,
EAJUN: Joseph Vincent DeCaetano, WB6GSB;
Robert J. DeVore, WBEZRY; Martin J. DeWitt,
WAYIRP; Thomas H. Dean, W7JCH; Jules P.
Deschenes, WA4ERYS; Harold E. Dill, K7PAF,
Charles E. Dommer, WBSVVQ; Stanley Dunn,
KISD; Steven Bdick, WAIUCY; lohn W. C. Hd-
monds, W3ICX; Elmer M. Ehasz, Jr., WBSMKP; Jack
R, Ekstrom, K9BOQL; Ariel M. Elam, R4AAL;
Chester L. Fairsheets, WDODCI; Jerrold J. Feldner,
WAGJZL,; Glenn E. Fenzel, WBBCDA,; Philip D.
Freshold, WIDSNGI; Ben M. Frizzell, Jr.,, W4VTY;
Melvin Fukunaga, KHGIRY: Robert J. Fulmer,
WEZHHE; David L. B. Gearing, WIWPW; Willlam
A, Cerber, W8CBH,; George W, Goodwin, VEZDQ;
James H, CGrace; James Crandipetti, WA2SRM;
Larry P. Greenberg, WAOMAG: Lawrence A. Guer-
rera, WB2NFJ; David J, Haring, WB6UPUJ: Russell
M. Harrison, WA4NCC; Marvin E. Hayes,
WB6RCLI; John W. Heacock, KIYCP; Dwight S.
Hensley, WEBBEZR; Marion J. Henson, W6NKR;
Robert D, Herndon, W7XN; Richard A. Hillyer,
WOMFX; Carl A. Hoff, WB7DJR; John A, Howard,
WBSKFS; Rubin L. Hughes, WASAHF; HRH Al-
Hussein ibn Talal, J¥Y1; Ernest Willlam Jennings,
KIWJ; Edward A. Jjobnson, RIIXT; John L.
Johnson, W3iDO; Jay Irwin Kaplan, WB6QYD;
Michael P. Kelly, WASYNI, Thomas F. Kelsey,
WALUXD; Michacl P. King, WAIFYLD: Robert L.
Kirchner, WAGZFC; Karl 5. Kish, WBETIA; Lyman
Klein, KL7LK; Derry L. Knight, W6RXH; Jorman I,
Koski, WSKSX; Wayne . Kramer, K9JHW,;
Christopher J. Krempel; Frank C. Krushina, K4DW:
Ronald M, Kupers, WBSZRF; Melvin M. LaGrone,
WDSJYU; Thomas N, Laird, WB2QPI; Gerald A. S,
Lander, HB9AIU; Samue] Lebowich, WB4HAYV;
Bryan R. Leipper, WASRBE; Hay E. ILeslie,
WATEKH, Jack Louthan, N5KT; Jeffrey A. Maass,
KBND; Socrates Martinez, N3ISM: B8runo J,
Marusarz, K9QKB; John E. Matz, WASKIO; Michacl
Paul McClure, WASYLUN; Donald {. McDole;
Kenyon E, McQuire, WA2VEN; John McKinney,
WOAP; Perry . McLean, WOLGW; Karl Mclter,
WRIDDQ; John ®. Miller, K7EB: Arthur Moe,
WATRTA; lames [.. boon, WONS:; H. Chester
Maore, K6ICZ; Harrison W. Moore, Jr.,, W2I0S;
Paul E. Morey, KIPNB; Robert W. Morgan,
WB20TY; Woodrow D. Morgan, WATCVE: Dustin
E. Morris, W7ITM; Leslic H. Morton, W6KCL; Rill
Mullin, K4ZVS; Ed Nohava, W@IBT; Carlos A.
Dlivero, KP4BNY: Leo B, Oyler, Jr., WHGOW; Ed-
ward T, Parker, W9PA; Theodore E. Parks,
WONOT; John H, Parrott, Jr., W4FRU; Ken Pas-
qualetti; John 8. Pettingell, WB6JIZ; Martha Pfejl,
WHBIMYF; Patrick M. Philipps, WB9VBD; Jelfrey
Scott Pierce, WAZAFE; Janos Pribanyes; C. Norm
Price, W@UNM; Nicolas Princz, YVSAUY/KP4;
Howard Pyle [H, WA3IUMR; John A. Raksany,
WAYMXC: Richard R. Ramsey, WBBWDD; Charles
N, Raney, WATVZT: David A. Raskin, W5STYL:
‘Tany Repici, Jr., WB3IBBY; Michael L., Richardson,
NSMR; Ulrich L. Rohde, DI2LR/W2; Bella M, Ro-
main, WAICZU,; Stewart J. Romain, WA2NNQ;
Roger R, Roth, KOMPH; Karhleen F, Ruddick,
WBYPTD; Richard C. Ryckman; Maurice S, Salamy,
WAJ4SEE; Peter 1, Salvatori, WB255U; Leo J.
Scanlon, WBSOJT; William J, Seibert, K4MZK; Vie-
tor (3. Self, WASYLE; Malcolm H, Shelton, WAPSS;
Janice Shillington, N9YL; Valeria L. Shinall,
WA4OPP; Stanley D, Sides, K#QMY; Richard F,
Smale, WSIL; George R. Smith, WB9JKP; Larry A.
Smith, WASGGX; Roscoe B. Smith, Jr., W3ILZN;
Dean W. Spencer, KIFRD; John E. Stearnes; George
C. Stephens, K@BLH; James W, Stevenson,
WBS0CD; Clifford Stoll, WHB2PSX; L. D,
Strietelmeier, AAGOK; Dean E, Striley,
KORN/KOAVZ; Tom C, Stripling, WBSQLR; Harris
W. Swan, KSMWC; Terence K. Talhot, VESATT: V.
Anthony Tamosaitis, KIVTE; Edwin H. Taylor,
VE3FRM; Hillel Taylor, VE4TP; William B. Tenncr,
WBSQOOQ; Roger . Thering, WB6FWX: Robert I.
Thomas, K6UCG; David K. Thompson, WB4YJE;
Myrtle W, Thompson, WDQFJE; Robert di. 'Toney,
WATOPZ; Gary L. Van Winkle, KSKU; Lester B,
Veenstra, KIYCM: Robert K. Wallace, KE8BYQ;
Julius €. Ward, W2IT; Michael B, Watson, KSMWH;
Honald A. Waxman, WSKNB; William Ray Weaver-
ling, WBOSJIL; William J. Weigel, K9RHO; Lawrence
M. Weil, WB2YYV; Lila Jean Whecler, WATOII;
Dale A. Whitney, WALUUU; Richard I.. Wilson,
KL7JDP; Robert Wolters, W5STPF; Robert J. Wood,
WATMXZ; Perry A. Yantis, WREOTH; Linda A,
Zimmer, WA2YDZ; David R, Zollers, K3HLN. l##==1
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Fappenings

Conducted By Peter O'Dell,* WBBNAS

ARRL Petitions for Novice Subband Expansion

Omn fanuary 3, 1978, the League petitioned the
FCC, requesting that the 80-meter Novice sub-
band be expanded by 25 kHz to 3675-3750
kHz. ‘“*Although the Novice class frequency
allocations have remained unchanged since
November 22, 1972, the League stated, “‘the
number of Novice class aperators {and station
licenses) has increased from 22,607 on that date
to 34,708 on December !, 1977, representing a
growth of 142 percent in this class alone.
Moreover, based upon observations of the
League’s Novice training program, the League
projects that there will be 90,000 Novice class
licensees by the end of 1978."* The League then
pointed out that with the addition of 64,733
Technician class licensees now authorized
operation on the Novice subbands, there are
now 119,441 amateurs restricted to high-
freguency operation on the Novice subbands.
*“The need for additional Novice class frequen-

LEAGUE RENEWS REQUEST
FOR FULL YHF PRIVILEGES
FOR TECHS AND GENERALS

As far back as 1969 the League petitioned the
FCC requesting full 2-meter privileges for

" Technictan c¢lass licensees, This petition hung

fire untit December, 1974, when, as part of its
overall restructuring proposal (Docket 202823,
the Commmission proposed 10 open up to
Technicians all amateur frequencies above 50
MHz (which would also include 350.0-50.1
MHz, presently restricted to Advanced and Ex-
tra. Class licensees). The League endorsed this
particular proposal wholeheartedly in com~
ments filed with the Commission at that time.

Although the FCC issued a First Report and
Order in Docket 20282 in June, 1976, which,
among other things, granted full Novice
privileges to Technician class licensees, there
has been no action on its proposal to open up
all of 6 and 2 meters to Techs, Therefore, the
League, on January 3, 1978, filed a petition
renewing its previous comments, and re-
questing prompt action to open up all frequen-
vies above 50 MHz to Technicians. The League
pointed out that this particular proposal was
noncontroversial, and would be well accepted
by the amateur community.

LEAGUE ALSO RENEWS REQUEST
FOR ADDITIONAL VOICE-BAND
PRIVILEGES FOR ADVANCED
AND EXTRA CLASS LICENSEES

Another specific proposal of Docket 20282 was
to open up 21,250-21,270 kHz (presently
allocated to Extra Class only) to Advanced
class amateurs. This was supported by the
[.eague; in addition, the League requested that

*Public Information Officer, ARRL

cies is clear,”” the League said.

The League further stated that the preatest
zood to the greatest number of people would
he derived by expanding the 80-meter NMovice
snbband rather than the 40-, 15- or 10-meter
Novice subbands at this time. Because 15 and
10 meters are not usable at night during all
parts of the t1-vear sunspot cycle, and because
40 meters is subject to severe interference from
high-powered broadcast stations, ““the only
Novice suhband expansion which would be ef-
fective at relieving congestion must occur at 80
meters.””

The League also recognized and provided for
the impact that Novice class frequency expan-
sion would have on other amateur operations,
principaily net operations on 3675-3700 kHz.
The petition states that the impact on net
operations will be minimized by expanding the
Novice subband dowaward by onfy 25 kHz at

an additional voice subband, 14,175-14,200
kHz, be opened up for the exclusive use of Ex-
tra Class amateurs. These proposais have not
been acted upon by the Commission to date.
Feeling that these specific proposals could be
put into effect without significantly affecting
the work load of the Commission, the ARRL
has filed a petition urging adoption of these
provisions of Docket 20282,

INTRODUCING NEW
ADVISORY MEMBERS

As each year comes to a close, ARRL President
Dannals chooses, from among those
nominated by fellow members, radio amateurs
to serve on the various ARRL advisory com-
mittees. Positions are opened during the
previous vear due to expiration of terms or
resignations. These advisory committees, each
with a specialized task, give League members a
chance to make their feelings known on the
issues confronting amateur radio today, Every
committee is composed of 1F volunteers
representing Canada and each call area of the
Lnited States. Members wishing to serve on 2
committee are nominated by three League
members at any time; forms for the purpose
are available from Hg. on request.

This year 15 individuals were picked to fili
vacated slots (including a new Hq. liaison per-
son for the Contest Advisory Committee):

Emergency Communications
Advisory Committee

Robert Josuweit, WA3IPZO, of Havertown,
PA, was first licensed in 1970 (he now holds the
Advanced class), Bob is the PAM for EPA; net
manager, EPAEP & TN; amateur radio coor-
dinator and pubtic service director, American
Red Cross, Mid-Atlantic Division; assistant

© EBC, Delawars Couaty, PA; member, RACES.

His past assignments include assistant net
manager 3JRN-D (1974-1976); NCS, D-EAN;
net manager, Johnstown Health and Welfare

this time. Some nets would have to  be
relocated, to be sure, but the ARRL pointed
out that all but two of the affected nets are
members of the ARRL-sponsored National
Traffic System, and that the net managers
could be reached directly through the mail to
effect the necessary changes. ARRL hg, would
be prepared to cootrdinate the relocation of the
affected nets.

In petitioning for an additional 25 kHz for
the Novice class, the League stated, **Achiev-
ing some operating success at the present
ficense grade is a powerful incentive to
upgrade. If the Novice is completely frustrated
by interference from other amateur stations, he
might give up amateur radio as heing too
frustrating rather than experience any incentive
to upgrade. However, the Novice subbands
should not be expanded so far as to discourage
Novices and Technicians from upgrading to
higher classes of licenses.”

MNet (Ffuly, 1977); assistant coordinator during
the Hurricane Eloise emergency and the Viet-
namese Refugee Operation ai Indiantown Gap,
PA. He has been a League member since 1971,

Also new to the Committee is Everett R,
Snider, W7DO, of Richland, WA, who holds
the Amateur Extra Class license. Everett is a
past net manager of WSN; a past EC of Benton
County, WA, and has been an active member
of c¢.d. there since 1959, From 1952 to 1959,
Snider was busy with c.d. in Pierce County,
WA. A recipient of two ARRL Public Service
Awards, he was active during the Alaskan
earthquake of 1964 plus numerous Ilocal
disasters. Snider checks into the Northwest
Weather Net regularly and is trustee of
WRTAKE,

H. O. Townsend, WASMLT, of Norman,
OK, holder of the Advanced class, has been a
member of the League since 1974, Townsend
was Assistant EC for Cleveland County, OK,
1975-1976 and EC for sante in i977. He was
appointed SEC in 1977. Townsend also was ap-
pomted PAM for QPEN last year,

Bruce B. Woodward, WIUMH, of In-
dianapelis, IN, holds the Advanced class and
has been licensed since 1965. He is currently the
SEC for Indiana and an NCS of the Indiana
Traffic Net. He was formerly net manager of
the old Post Office Net as well. A very active
traffic man, Woodward holds the Indiana
Qutstanding Amateur of the Year for 1975 and
the 1977 Hoosier Courtesy Award.

Contest Advisory Commitiee

Licensed for 30 years, Richard W. Cuy,
VETTT, is a holder of the Advanced Amateur
license and resides in Burnaby, BC. His awards
for operating include WAS, WAC and DXCC
{182 countries to date). He enjoys operating the
cw Sweepstakes and the CD Parties — in fact,
any cw contest will do. His only other hobby is
bagpiping.

Fred Minnis, X¢MM, of Clinton, IA, an
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Amarteur Bxtra Class licensee, was first licensed
in July, 1956. He is an active participant in
Sweepstakes, CD Parties and Field Day, either
¢w or phone, He has been a League member
since 1960,

The CAC has a new Hq. liaison. He is Tom
Frenaye, KIKI, ¢x-WBOKIL and a former
operator of KC4AAC. Tom holds the Amateur
Extra Class ticket plus WAC, WAS, DXCC
and also placed third in the CQ Woridwide
Contest of 1976 in the single-operator phone
category, He now resides in Newington,

VHF Repeater Advisory Committee

Whitman E. Brown, WB@CIX, of Steam-
boat Springs, €O, was licensed six years ago
and now holds the Advanced class license, He
is a member of the Colorade Council of
Amateur Radio Clubs as well as the TCastle
Rock Repeater Group. He is the trustee of
WRBAGL and enjoys flving, skiing and golf
whea not on the air, Brown is employed by the
Communications Division of the Rio Grande
Railroad.

K2QPF, otherwise known as Charles H,
Harrison of Qyster Bay, NY, was licensed in
1957 and now holds the Advanced class license.
He has heen a League member since 1960, His
gualifications include freyuency voordinator
for the New York Metropolitan area (northern
NI, southern NY, which encompasses Long
island as well, and southwestern CT), and
trusteeship of WR2ZABT and WR2ACE. He
also served on the technical committees of
WR2IABA, WR2ZADM. WRIADZ awd
WR2ZAHK. Finally, he is the EC for Cyster
Bay.

Joe larrett, KSFOG, of Arlington, TX, was
first licensed in August, 1960 and now is an
Advanced class amateur, He is president of the
Texas YHF FM Societv, a member of the
tNorth Texas Repeater Association and the
Cireater Southwest Repeater Club. Jarrett is
trustee for repeaters WRSAIT, WRSAEQD and
WRSAQI. He is employed by Mostek Car-
poration &s marketing manager for telecom-
munication products. Jarrett is a wvertified
senba diver who finds time to ski and sail, too.

Ciordon Schiesinger, WAGLBY, from San
Diege, €A, holds the Technician class ticket.
He was first licensed in February, 1960 and has
been a League member most of the time since
1963, Active on amateur fm since 1968, Schles-
inger is the present owner/aperator/trustee of
WRSADW (6 and 2 meters). In the past bie has
served with the CARC Technical Committee
tfrequency coordination), s now uon the
SCRRBA  Technical Committee (frequency
coordination), Is also the secretary of
SCRRBA. He was the trustes of WRBACF
from [971-1973 {he also started that machine),
He is eroploved as a chemist ai the University
of Califernia at San Diego. :

Allan K. Thurber, VE1AKT, of Fradericton,
NB. is a holder of the Advanced Amateur
ticket and has been licensed for [7 vears. A
member of the international Repeater Group,
Thurber became interested in repeaters back in
1967 when some local hams put an a-m (1)
machine on the air, He is employed as a
transmitter maintenance technician by the
Canadian Broadcasting System, He enjoys fly-
tng and photography as well as amateur radio.
His XYL is VETAJIT.

DX Advisory Committee

WIOT, Anthony Berg of Acton, MA, was
first licensed in January, 1952, He now is the
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holder of an Amateur Extra Class license and
has been with the League since 1952, Prior to
acquiring his 1 % 2 call, he was known as
WIVAH. He is a inember of the A-1 Operators
Club, FOC and DXCC (317 countries -~
mixed). He holds a Code Proficiency Cer-
tificate for 33 wpm. Berg also is a member of
the Scuthern New England DX Association.
When he is not hamming, WIOT works as a
senior design engineer for Raytheon Company.

Daryl H. Kiebler, WBSEUN, of Lansing,
Mi, holds the Advanced class, was first li-
censed in 1969, and became a member of the
ARRL that same yvear. He is a member of
DXCC (310 countries). His 58B-DXCC number
is 399 and his 5B-WAS is number 184. His
traveling has taken him to Asia, Europe and
North America (his XYL speaks six languages),

C, Rabert Scully, W2XN, of Oaklyn, NJ,
was first licensed in 1935 and has had almost
continuous membership in ARRL since that
vear, His old call was W2FXN. A DX Honor
Roll member in the 1960s, Scally is only one
contact away from it presently. He has 334
countries confirmed and is a member of
QUWA,

James T, Rafferty, N6RJ, of Anaheim, CA,
holds the Amateur Extra Class license and was
om the first Kingman Reef DXpedition. He isa
member of the Northern California DX Club.
— WAITZK

FCC NOTES

Gary T. Gorniak of Louisville, KY, was con-
victed of operating an unlicensed amateur
radio station by LIS, District Judge Edward H.
lohnstone in Louisville, October 25, after
pleading suilty to operating an unlicensed
amateur station.

Judge Johnstone fined Gorniak $2000 and
placed him on one year’s probation with the
provision that he refrain from all radio opera-
tion during the probationary period. The judge
satd Gorniak could forfeit his radio eguipment
in liew of the fine.

The conviction was obtained by LS. Ai-
torney for the Western District of Kentucky
Albert Jones on coordinated information sup-
phied by the FCCs new. Ciacinpati office and
the pationwide radio-direction-finding net-
work.

In a similar vein, FCC Administrative Law
Judge Walter C. Miller has denied the applica-
tion of Ali Hassan of Los Angeies, CA, for
amateur radip station and Technician ciass
aperator licenses and revoked his license for
citizens band radio station KFN4932,

Judge Miller found that on two separate oc-
casions Hassan violated numerous Commis-
sion Rules, some of which were repeated, Such
repeated violations along with other recorded
facts, the judge said, indicated that Hassan has
a total disregard for the FCC’s processes, and
thus was not qualified to be a Commission
licenses,

Marlan Anderson, WB1FSE, recently
vapitulated and got her Nowvice license after
working at Ha. for 10 years. A case of
conkamination?

His Excellency. Michasl 5. Dukakis, Governor
of Massachusetts, signs the Marconl Week
prociarnation. Those looking on are (left to
right) Inish Vice Gonsul Patrick Igee; italian
Consul General Franco Saa Di Bruno; Am-
bassador John Volpe; Robert J. Doherty, K1VV,
Marconi Station KM1CC control operator; Mrs.
Geagrge A. Braga, Marconi's daughter; Gerald
Sarno, FCC and British Consu) General Geral
Kent.

MARCONI WEEK

His Excellency, Michael S. Dukakis, Governor
of the Commonwealth of Massachusetts, pro-
claimed the week of fanuacy [4 through 22,
1978, as Marconi Week and urged the citizens
of the commonwealth to the cognizance of the
werk and to participate fittingly in its obser-
vance.

Seventy-five vears ago in fanuary, 1903,
Marcomi caompleted the first successtul two-
way radio transmission between the LUnited
States and Europe. The United States station
was located in South Wellfleet (Cape Cod),
MA, and has since been a historic landmark.

Among those present for the proclamation
ceremony was Mrs, George A, Braga (Mar-
coni's daughter). Robert **Whitey" Doherty,
K1YV, was there on behalf of the Town of
Barnstable Amatcur Radio Club, which spon-
sored the highly succegsfu! special-event station
KMICC during Marconi Wegk.

AMRAD CALLS FOR PAPERS

The Amatenr Radio Research amd Develop-
ment Corporation (AMRAD}Y has danounced
that “*Amateur Computing 78,"" a mictocom-
vuter festival, will be held July 22.23 at the
Sheraton National Motor Hotel, Arlington,
VA, Those interested in presenting a paper,
participating in a panel discussion, displaying
an amateur computer system, Or sponsoring a
tutorial session should submit a letter of intent
along with a one-page abstract or outline by
April 15 to John Wall Miller, Program Chair-
man, 4921 Pagific Lane, Annandale, VA
22003, Tel. 703-256-3702. Authors will be pro-
vided with instructions for preparation of
camera-ready papers which are due hy June 1.

Especially welcome will be tapics concerning
amnateur radio applications of microcomputers.

Information o Amateur Computing 78
may be obtained by writing AMRAD, P. O.
Box 682, McLean, VA 22101,

ARRL-RED CROSS AGREEMENT

The ARRL Communications Manager and the
Chief of Emergency Communications of
American Red Cross have entered into an
agreement concerning principles of handling
disaster welfare inquiries by amatcur radie and
Red Crosy facilities during major communica-
tions emergencies.

This agreement will ask amateurs to observe



Jim La Porta, N1CG

the following procedures in handling such trai-
fic:

iy Refer all inquiries to the local Red Cross
chapter, which is equipped to handle them.

2) If for any reason this cannot be done,
arateurs may undertake to originate such traf-
fic in standard ARRL message form via
established routes, preferably the ARRL Na-
tional Traffic System. Messages should be ad-
dressed to RED CROSS DWI at the [ocation of
the disaster. The text should contain as much
of the following information as possible: (a)
Full name of person or persons being inguired
about, hereafter referred to as the inquiree. (b)
Full street address. () City and state. ZIP code
not required, (d) Home telephone number, {e)
Name, address and telephone number(s) of
employer(s) of inquirce(s). Full name, address
and telephone number of inguirer. (g) Any ad-
ditional information reguired, other than stan-
dard welfare report.

1} Do not solicit such traffic or in any way
advertise your ability to handle it,

4) Disaster welfare inquiries {DWI) bear the
precedence Q@ (inQuiry). Any welfare informa-
tion coming out of the disaster arca beats the
precedence P (Priorityh

5y DWIs can be initiated by amateurs directly
to the disaster area if amateur facilities for this
purpose exist, In such cases, the same informa-
tion as above should be included, DWI replies
can be handled either by amateur facilities or
Red Cross landline teleprinter facilities.

STAFF NOTES
Jim La Porta, NICC/K6SXX

Headquarters now has a deputy communica-
tions manager in training and his name is Jim
La Porta, NICC/K6SXX (ex-WSLA), lim
comes to us from Mesguite, TX, where he
worked for the Veterans Administration. His
ham interests include traffic, DX, contesting,
OSCAR, cw and awards, Jim is also a Life
Member of the League. QOther activities rauge
from a family of two to bowling and stamp col-
lecting.

L.a Porta's broad comumunications back-
ground has not only benefited amateur radio,
tut other organizations as well. A veteran of 17
years with the LS. Army {both active and
reserve), Jim, who by the way is a first
sergeant, teaches communications at the local
Army Reserve Center on weeltends, Welcome
abourd, Jim.

Barbara Spear

Although she graduated with 4 BA cum
{otide 1 English from the University of Hart-
ford, Barbara Spear found art work more to

Barbara Spear

her liking, (She also attended both the Paier
and Hartford Art Schools to sharpen her
skills.) The result? A job as Q8T design coor-
dinator.

Last employed by the Time Share Corpora-
tion, she is a 17-year resident of West Hart-
ford, CT, While studying for her Technician
ticket, she pursues broadeast-band DX, listens
to country-and-western music, and hunts tor
antigues. She also enjoys designing needlework
and has embroidered several schematic
diagrams it which she color-coded the corn-
ponents with yarns.

Bernie Glassmeyer, WIKDR/W6TMX

To paraphrase a portion of a song popular
during the Worid War 1 era, “How ya gonna
keep ‘em down on the farm after they've seen
the League?” It is pretty clear Bernie has all in-
tentions of leaving country living behind for a
while as he begins his new job as QSCAR pro-
gram manager, Although he misses the low-
noise features of his antenna **farm,”” Bernie
feels confident hel bhe active on OSCAR
again, soon.

Farming for Bernie was 500 acres or so in Ll
linois. He was formerly emploved as an c¢lec-
tronics engineer in California and before that
by the USAF aboard B-36 and B-52 bombers.
He is married and presently makes his howe in
West Hartford.

An Advanced class ham, licensed since 1952,
he holds DXCC, WAC and a VHF Section
Award from ARRL. At home he is active on
160 meters through 70 cm, He is a member of
OTC, RCC, the North Bay ARC, and the
Montgomery County ARC, — WAITZK

BEHIND THE DIAMOND

As a New Engiander, 1 have sort of a fixed view
in my mind with respect to a typical Southern
gentleman of the old school — tall, soft-spoken
and polite. CGuess what? Max  Arnold,
W4WHN, is all those things and more. He is
the kind of director (Delta Division} who does
whatever he can for the members in his division
with an extra touch of dedication to top it off,

Max was born in Kingston, PA, but his fami-
ty moved to Colorado shortly afterward for his
father’s health, then on to Arizona. Although
not at the same time, Max attended the same
high school as WaKFC, ARRL VP, and Terri
Smith, wife of Vice President Carl Smith,
WEBWI, They still get together as a group at
least twice a year to sing the aima mater of
Phoenix (AZ) Union High School, According
to Max, *‘1t’s never been the saine since all of
us left, They are still trying to recover.”” War-
time service lasted from 1942 to [946 for Max,

2

Bernie Glassmeyer, WIKDR

Nelta Divison Director Max Arnold, WAWHN.

with the U.S. Army Reserve as a pari-time
career from 1946 to 1966, Max officially retired
from the Army Reserve on his 6fth birthday,
January 31, 1978.

For the last I8 years Arnold's civilian oc-
cupation has been working for the Clarence
Sutheriand Company in Nashville, TN, where
he is vice president. The company is a subcon-
tractor of architectural millwork, which means
all the woodwork in a building e¢xcept the
floors and ceilings, When he is not working,
Max is active in most phases of amateur radio,
and is 4 fancier of standard poodles. “*Before [
became an elected official of ARRL, 1 had
plenty of time to operate. Twenty-meter cw
was my favorite,” he said, **but now [ barely
have time fo breathe, I am so busy,”” His two
poodles, named Starr and Dammit (“Come
here, Dammit!®™) are entered in competition
and do quite well. Max is a member of the
Nashville Dog Training Club as well as an in-
structor in dog handling. (No. it is not true
Nashville is “*going to the dogs.™)

He also finds time to teach amateur radio
classes in Nashville with over 1000 graduates
from his course. His old students still pop up
occasionally — like the Air Force sergeant who
asked Max if he remembered him from a class
15 vears ago (Max did, by the way). Max is very
active in the various Masonic hadies in the
Nashville ared too. As if all those things did not
satisfy a desire to stay busy, he squeezed in
enough flight time to qualify for a single-
engine land pilot’s rating, Now starting his
fifth term as director of ARRL’s Delta Divi-
sion, Max served as vice director from 1966 to
1970 and has been & member of the Executive
Committee since 1974,

The only negative note T am able to sound
concerning Max is his tendency at dog shows to
pursue vbscure issues with reference to dog
handling. One fellow competitor was heard to
[ament as Arnold began chewing out a referee
for a bad decision, “Oh well, there goes Max
again -~ barking up the wrong tree.”t —
WAITZK a1
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Canedian NewsEronts

Conducted By Ron Hesler* VE1SH

Surprise Vote Turns Down Novice License

in a move contrary to the majority will of
Canadian amateurs, the DOC/CARF Nationai
Amateur Rddio Symposium turned thumbs
down on the proposed Canadian Novice license
at jts late-November meeting in Ottawa.
However, the Experimenter license, with DOC
modifications of vhf-and-above privileges on-
Iy, got @ ned from the general assembly. Svm-
posium participants included a delegation of 10
CRRL officials,

Reflecting the voice of its membership, as in-
dicated in a 1976 survey on the issue, CRRL
Jelegates stood among the few proponents
strongly supporting creation of a Canadian
Novice license. CRRL built its case on the over-
whelmingly affirmative vote of its members in
response to the survey: 2153 in favor, 403 op-
posed. kn addition, officials pointed to the
proven track record of the Novice program in
15 other couatries as essential to the Future
welfare of the Amateur Service,

At the same time, in a surprising move,
CARF delegates rejected establishment of #
Novice ficense, although a similar referendum
by CARF of its members showed majority sup-
port.

Rejecting the symposium’s negative vote on
the issue as being representative of the Cana-
dian amateur, CRRL reaffirmed its intent to
continue to strive for creation of a Canadian
MNovice license with every means at its disposal.

PRIVILEGES FOR NEW AMATEURS

A matter of growing concern to the CRRL is
the fact that a large percentage of the new VEs
do not appear to progress further than 2-meter
repeater activity. The CRRL recently con-
ducted an opinfon survey of its assistant direc-
tors and SCMs. The results indicated, that on a
Cross-country average, a percentage as high as
80 percent of our new amateurs do not proceed
beyond 2 meters for an indeterminable period.
The League does not consider that this serves
the purpose or indeed even the future welfare
of the Amateur Experimental Service, as de-
fined by DOC. The CRRL therefore has made
a submission to DOC that the present radio
reguiations be amended 50 as to prohibit any
phone operation during the first six
months of a new amateur license. Following
this period and as presently regulated for the
10-meter phone endorsement, the license could
be endorsed for 1Q-meter and-above phone
privileges.

NEW WARC TRAINING FILM

We are pleased to announce the immediate
availability of a new slide film, recorded
presentation, *GENEVA — 1479," odited for
Canadian showings. This film fully explains
the history of I'TU conferences and of frequen-
¢y allocation right up to the present. Amateur
participation through the International Ama-

*Director, Canadian Division
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teur Radio Union is fully covered, This is a
must for the program of anv amateur club.
Bookings may be made through your CRRL.
headquarters (P. 0. Box 418, Sackville, NB
EOA 3C0) and shall be made on a first-come,
first-served basis, with preference given to
ARRL. affiliated clubs.

ADVISORY COMMITTEES

Pollowing are the Canadian members of the
various ARRL Advisory Committees, for the
next two-year period: Contest Cominittee,
Richard Guy, VETTT; VHF Repeater Commit-
tee, Al Thurber, VEIAKT; DX Commitiee,
Hal Parsons, VE3IQA; Emergency Committee,
Bill Parker, VESCU; YHF/UHF Committee,
Les Weir, VE3AIB. Any remarks, criticism or
whatever that Canadian members might care to
make, in these various activities, should be
directed to the appropriate member above, Al
Thurber, VEIAKT, would especially ap-
preciate it if Canadian repeater coungils, clubs,
ete., could kindly place his name on their
bulletin mailing lists., His address is 365
Southampton Drive, Fredericton, NB FE3B
4TS5,

HUMANITARIAN AWARD
PRESENTED

Edwin Samms, VOIGP, has proven that @
sound body is not a necessity for service to his
fellowman and has been recognized by the

federal government for his humanitarian ef-
forts. Edwin recently received a special medal
from the government, commemorating the
Silver Jubilee of Queen Elizabeth IT, for his ef-
forts to provide powered wheelchairs to
quadraplegics in western Newloundland, Addi-
tionally, Edwin was recently presented a service
medal from the Toronto Muscular Dystrophy
Association in recognition for his work which
produced 40 powered wheelchairs.

GColonel Plerre Richard ot the United Nations
Emergency Force in the Middle East, prasents
Bob De Clercq, VE20G, with a special plagua
on behalf of the Canadian Forces personne!
serving in the Middle East. in his prasentation,
Col. Richard strassed how much the Canadian
Forces petsonnel appreciate the afforts ot
Canadian hams to tacilitate voice communica-
tions between the servicemen and women in
the Middle East and their tamilies in Canada.

The Clifford Marsh Trophy, for Amateur of the Ygar (1977), by the Radio Society of Ontarto, was
recently presented to well-known Guelph, ON, amateur, Fred Hammond, YE3HC, Tom Atkins,
VE3CGDM, past president ot RS0 (left), made the presentation, assisted by Society Director Harold
Braun and Rocco Furtare, president of the Guelph Amateur Radio Club.




50 Years Ago 25 Years Ago Strays -¥8f

March, 1928

(1 A deluxe raceiver is described by Dr. Wilfred
Faylor, featuring a pair of the new LIX-222 screen-grid

. tubes as r.f. amplifters, double detection, and then a

band-pass system for high selectivity.

{3 Hearings on the short-wave spectrum held by the
Federal Radio Commission prompted dozens of in-
dustries to clamor for their own charnels on which to
conduct company business, The amateur is reasonably
protected with the assignment of bands internationally
at the recent world conference. .

1 Fourteen pages are required for a classic paper by
Messrs. Clapp and Chinn on antenna directivity, com-
plete with diagrams on effects of heigit above earth,
steal versus wooden towers, ete. Phased-element
systems forecast Future Sterba curtains and the iike,

] Assistant Technical Editor Westman presents a
vode practice unit for the heginner — tot an
oscillator, but a long-wave receiver to copy those siow-
sending commercial stations of 2000 meters and up!

1] League directors contribute strongly to this issue.
Midwest’s Chtinby fills many requests (prompted by
the new Handbook) for info on his receiver with coils
wound on old tube bases. Pacific’s Babeock trots out
all the sines and cosines and such to illustrate com-
putation of how far away is that new DX you just
worked.

"1 Radio transmission is heing used as a timing device
for qil exploration, relaving the instant of dynamite
detonation to a remote receiving location equipped
with seismographs.

] Variable candensers wsed in high-power teansmit-
ters need special design and construction, as Beri
Smith of Cavdwell illustrates,

1 If vou bother the neighbor’s b.c. set you might find
iA. L. Budlong’s key-click filter a solution to the prob-
e,

"] Minnesota’s 9AIR has constructed a neat little por-
table transceiver for 80 and 40 meters, with a hand-
vranked magneto generator that puts out.d.c, He can
vrank and send at the same time!

1

March, 1953

{1 K2AH of RCA provides details on his history-
inaking transistor QSO — the first use of the device
for transimitting.

7 W4A0 and W3GKP also made history — the first
arnateur moonbounce. The pair actually accomplished
the feat in (950, but the proof was so skimpy they
waited until success could be more fully documented.
Stacked rhombics, 144 Mc., a low noise figure and
ultimate selectivity combined with ingenuity and
perseverance to do the job.

] The Editor points out that F,C.C. figures on
amateur totals are inflated, e.g., the same person
holding both Novice and Technician classes is counted
as two amateurs, so the League membership percen-
tage is not as low as mere arithmetic indicates.

71 WIDF shows us a neat way to combine the low-
pass filter and antenna coupler in one practical unit.
[CITYGE or *‘time-varied gain™ s W2RDK's and
WANVY’s tag for their system of electronically silenc-
ing a receiver milliseconds before the key goes down,
and thus providing ear relief (and longer tube [ife) in
break-in systems,

[J You wouldn't want WIDX's super-selective i.f,
amplifier in a hand-held unit because of its mass, but
it can convert any incoming signal from 455 ke
and make it stand up and out just where you want
it.

[J A magic-eye indicator is the main feature in a
miniature grid-dip meter design by WLIEQ.

[7) Impedance matching with quarter-wave sections is
analyzed in depth by W4lICW.

[ WHCP finds that his correspondence from new
MNovices shows a lack of understanding on just what
the various knobs. and circuits are doing, and so
presents & dissettation on the fundamentals.

[1Civil defense and the Radio Amateur Civil
Emergency Service in particular are taking more
specific shape, and a feature of this issue is & *what it
ts and what it isn’t" description of RACES as con-
cerns the average amateur, ~ WIRW

AMSAT QSL BUREAU NOTES

i1 With the changeover of the AMSAT-OSCAR QSL
Bureau to Ross Forbes, WB6GE], now completed
(QST for lanuary, page 90), some additional points to
remember are (1) put your ¢all sign in large letters in
the upper left-hand comer of each s.a.s.e., (2) affix
only one ounce of first-class postage to each envelope,
which will be mailed when full, and (3) domestic
OSCAR QSLs will be sorted and processed through
the AMSAT-OSCAR QSL Burcau. The address is
P. 0. Box 1, Los Aites, CA 94022,

STILL AT IT AFTER 60 YEARS

7] Even before the Bureau of Mavigation, Depart-
ment of Commerce, issued amateur radio Heenses,
amateurs were already on the air, busily keeping
schedules. Today, two of those wireless ploneers still
meet on the air once a week. G, 8. Corpe, W6LM, of
Wieightwood, CA, first went on the air in 1909, using
“(i5" for & call sigh. A year later he had his first QS0
with Harold A. Lloyd, now W#SRI, of Santa Bar-
bara, CA. Can anyong top this record, now 68 years
running?

QST congratulates . . .

Il George Jacobs, W3ASK, director of engineering
for the U.S. Board for International Broadcasting,
recipient of a fellowship from the Radio Club of
America.

{1 Pavid W. Winter, W2AUF, retiring chief engineer
of WEVD AM/FM in New York City atter 46 years of
service and 48 years as an Elmer to the many hams
who worked there.

1 ARRL staffer WAITZK, recently installed Junior
Steward of Hospitality Lodge no. 128, Ancient Free
and Accepted Masons, Wethersfield, CT.

Silent RKeps

kt is with deep regret that we record the passing of these amateurs:

WICAB/WAACCB, Horace Young, Si. Petersburg,
FL

WATCHS, Matthew J. Palumbo, Worcester, MA
WAIFCZ, Harold A. Newcomh, Braintree, MA
WIFMW, George N, Potter, 5. Lawrence, MA
KTHGE, JTohn E. Hussey, Deerfield, NH
WELIKT, Barl D, Colling, New Bediord, MA
WA LIG, Anthony I. Giordano, Groton, CT
WiIMAA, Wendell P. Turner Ir., Melrose, MA
WIQCO, Rufus Taylor, Lincoln, Ri

WITAN, Warren F, Barnes, Rutland, VT
W2AFS, Leon L. Adelman, New York, NY
W2CH0, Robert W. Young, Enal, NJ
WB2JPI1, Alvin K. Stryker, Carmel, NY
R2LIZ, Anna A, CGray, Ridgefield, NI

W2LT, William S. Barnes, Syracuse, NY
WA2MGS, James 8. Dawson, Bay Shore, NY
K2MWS, Clarence I, Cook, Medina, NY
W80, loseph G, Buehimann, Lancaster, NY
W2YBU, E. Charles Gregor, Lockwood, NY
W3BYL, Michael Fitzgeraid, Ardmore, PA
WAIFZX, John R, Freed, Glenside. PA
W3IGWC, Anne N. Slate, Reading, PA

KINTS, William A. Condie, Aliquippa, PA
W4ATP, James A, Engram, Albany, GA
WALESD, Victor J. Rvan, Lake Worth, FL
WA4FVN, Betty S. Beaven, Birmingham, AL
WAFWE, Clyde |.. Walkden, West Palm Beach, FL
WR4HIE, John H. Shumake, Louisville, KY
WAALRW, Charles H. Chester, Oklawaha, FL
W4O8N, Charles P. Jones, Port Charlotte, FL
W4POW, James A. Joyner, Richmond, VA
WA4RZJ, Neal B, Bunn, Savannzh, TN
WB4SYE, Salvatore I. Perrotti, St, Petersburg, FL.

K4TZ, Edward E. Miflard, Mechanicsville, VA
W4VI, W, Walter Watts, Captiva, FL

K4¥H]1, Joseph H. Turrentine, Tampa, FL
WdYXF, Sidney G. Weseoat, Winston Salem, NC
W4ZMH, Theodore R. Smith, Virginia Beach, VA
WDSAHV, Harold E, Hani, El Paso, TX
W3BDE, Grover 7. Hunsicker, Mena, AR
WDSBKL, Zelmner £, Mitchell, Dallas, TX
KSIRZ, Dennis 1. Pledger Jr., Shelby, MS
WASKQB, Herman R. Davis, Lexington, OK
WEWAF, Elmer J. Balcom, QOkmuigee, OK
WECCN, Gregory I, Tohen, Paradise, CA
WAEENT, Desmal A. Davis, San Fernando, CA
WoFZRB, Louis A. Brummel, San Juse, CA
WoeGWE, William R. Dunaway, Mountain View, CA
W6GWL, Leland B, Firman, ElL Cajon, CA
WAGILL), Charles R, Carkeek, Altadena, CA
WeKCW, Donald R, Crumpton, Encinitas, CA
WBAKPX, Frank B. Vining, La Mirada, CA
WAAMKEK, Russell H. Parker, Glendale, CA
W6RYB, Henry J. Moreau, Torrance, CA
Wo6SFN, Acthur L. Peterson, Escondido, CA
WB6TEK, Ned W, Hardin, Daly City, CA
E6YY, Capt, Robert €, Harriss, Danville, (A
K6YSS, Curtis T. Wolff, Watsoaville, CA
WTBX, Floyd F. Taylor, Chehalis, WA
WIGIA, William G, Edwards, QOlympia, WA
KTHHA, Jean E. Schwiebert, Phoenix, AZ
WRBT0BI, Hubert L. Coles, Phaenix, AZ
WATWFV, Warren E. Thomas, Mesa, AZ
WYY, Wilbur R. Jerome, Sun City, AZ
WRBBCQ), Robert ). Scott, St. Clairsville, OH
WBCLM, James L. Hearn, Cincinnati, OH
WREQY, Harold 8. Davis, Barnesvilie, OH

WASFZE, Charles A. Toothman, Springfield, OH
WSLEW, John R, Crane, Olmsted. Falls, OH
K8LXA, Clyde A. Rosaa, Conneaul, OH
WEMOQ, Theodore H, Stahl, Grosse Pt. Woads, M1
WRBSMRR, Hiram W. Kennicatt, Winnetka, 1L
KENXY, OMto W. Vicek, Parma, OH
WBSLUIP, Glenn W, Kermade, Warren, Ml
WOAE, Joseph H. Rohrer, LaCrosse, W1
WICLL, Leonard ). Sikora. Kankauna, WI
W9IBC, Dayton L. Warner, Chicago Heights, 1L
WILVL, james W. Planque, Evansville, [N
WASMEF, Harold D. Johnson, Fort Wayne, [N
WIMEL, Harold S, Hart, Boulder Hill, IL
WASMPG, . Leonard Herron, Chicago, (L
WBONTH, Jon A. Pawlik, Naperville, 1L
WBRYSLE, George L. Baldwin, LacCrosse, WI
WIVHD, Arthur W. Sutton, Kenney, L
WoOWIC, Anton D. Voss, Oswego, 1L
WOAE, Ceorge K. Shirling, 8¢, Lowis, MO
WDORBIL, Marvin R, Boston, 3r,, Des Moines, 1A
WOEOW, Walter N. J. Pearson, $t. Louis, MO~
WOFAE, Cuctis W. Grabow, Minneapolis, MN
WOFM, Dr. Sidoey J. Blum, Kansas City, MO
WOGG, Harvey L. Treft, Council Blufts, 1A
WOHZM, Donald J. Anderson, Grand Focks, ND
WPKSS, Homer M. Cox, Ayrshire, 1A
WBOLCK, Arthur R. Hassett, Stockton, K8
W@OTI, Archie F. Waller, Moorhead, MN
WHRCE, Orville C. Tuskind, Davenport, NI
WERTY, August Hogenson, Caoperstown, ND
WBBZGY, Michacl W, Bogandoff, Marignwille, MO
VE4Al, L, D, Thompson, Winnipeg, MB
TISJC, Jesus Castro Vega, San Joaquin de Flores,
CR
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FV Repeater News

We Need Help!

Last month in this column we ran the new
guidelines recommended by ARRL for repeater
autopatch operation, We pointed out that
amateur radio could be faced with a serious
problem with FCC as far as interconnects to
phone lines are concerned if we don’t clean up
our act. It {s not inconceivable that FCC could
actually ban the use of &ff interconnects. So,
for the sake of discussion, let us assume that we
are going to be put in a position of having to
defend our right to have interconnects. But
first, let’s look at a few statistics.

[n the current issue of the ARRL Repeater
Directory we show over 850 repeaters listed
that have autopatch installed. It is probably
safe to say that by now the number is well over

LET YOUR VRAC REP KNOW

The ARRL VHF Repeater Advisory Committee con-
sists oof an amateur from each call ares and one from
Canada. These amateurs are well versed in the field of
repeaters, both techrically and operationally. Their
function is te collect information from the field, cor-
relate that infnrmation, and then advise the ARRL
Board of Directors. In turn, the Board takes ap-
propriate action hased or these recommendations,
How knowledgeable is the VRACT Well, we are not
going to go down the list, but their names read like
who's who in the repeater and remote-base ticld. We
have amateurs who have been the ones instrumental in
farnung fm councils, We have some who served and
still serve as volunteer frequency coordinators. And so
on. The tmportant poini is that these volunteers are
trying to do a job to keep amateur radio in the field of
1epeaters and remote bases on the track, both as to
band plans and reguiatigns. Te do the job, they need
input from their areas of jurisdiction. And that means

you.

1F you have thoughts or ideas pertinent to any phase
of the aperation, whether it be band plans, frequency
coordination, FCC regs, or anything <lse, let your
represcntative know, These people cannot operate in a
vavuum so they need vour input. IF vou are interested
in knowing who they are, they are listed this month in
28T in **Happenings of the Month,™*

IN RESPONSE - DFing

lrear Lew:

**In response to your request for an exchange of in-
formation on direction-finding activities, I would like
to relate to you what is happening with the Anaheim
Amateur Radlo Association here in Orange County,
A,

*VRAC Lizisor, ARRL ha.

Streys -o"

SERENDIPITY, BRASS
AND THANKS FROM REACT

I.iSome of the most effective public-service
demonstrations by amateur radio operators involve
many persons and months of planning. Others just
happen by accident because of a siugle person’s alort-
ness — wrendipity.

CGordon LaVere, KBZIS, assistant EC for Genesee
County, MI, came upon a checkpaine for the first an-
nual Bobby Crimm Road Race, 2 iogging event to

€6 a1~

1000, There also isn’t much doubt that the
number will continue to increase,

Is the use of avtopatch in the public interest
as far as amateur radio is concerned? To our
way of thinking, there has never been anything
in amateur radio that has proved to be a better
emergency tool than repeaters - ¢ombined
with autopatch. Here in Connecticut we have
several systems using autopatch. Hardly a day
eoes by that there aren’t many calls going inte
the state or local police from amateurs re-
porting accidents. In fact, many repeater
groups teach their users proper methods for
reporting accidents so that the work is consis-
tent,

All this is well and good but if we are put ina
position of defending interconnects, what good

*“About one year ago our association held their first
“T-Hunt.” Much pltanning was done by the board of
directors to assure that the activity would be in-
teresting as well as educational, They decided to add a
hit of socializing to the activities hy having
refreshments scrved at the finish line or the hidden
transmitter site. The hidden transmitters are always
located in an area where this can be done without en-
countering problems from the local gendarmes, So
far, no real problems have arisen.

“The event is ‘timed’ with the first to arrive at the
hidden transmitter being declared the winner. The
winner is held responsible for hiding the transmitter
for the next event, The tirme required for the first team
to locate the transniitter has been reduced to as low as
2-1/2 nunutes per air mile from the starting point, and
;lhese times are becoming more consistentt with each

e,

“The equipment, of course, varies with the cn-
thusiasm of the individual as well as his or her pocket-
book. Yelpers and Happy Flyers units are used as well
as simple Yugis and quads. The four-clement quad
seems to be the more common, and is seen in the win-
ners eircle on a regular basis. Rf attenuators providing
up to 160 dB of attenuation are used with the Yagis
and quads. Field-strength meters using op-amp cir-
cuits for gain controt are substitnted for the receivers
when the hunters get close enough to encounter front-
cud overioading conditions.

““The type of eguipment used doesr’t seem to be as
important 2s Aew it s used. Learning 1o use it ts the
most important aspect. This is only done with prac-
tice, practice, and more practice. By combining the
purpose of *T-Hunting’ with a bit of socializing, 1 feel
the Anaheim AR.A. has been by far the most suc-
cessful in our area for participation, For instance, last
wonth's event consisted of 17 teams!

“It is my bhelielT that if more amateurs equip
themselves for DFing and regularly participate in DF-
ing exercises, then publish the results, the more it will
serve as a deterrent to those that choose to operate il-
legally. 1 might add, our repeater seems to have the

benefit the Michigan Special Glympees. Some 750 peo-
ple, ranging in age from eight to 70, had entered the
10-mile race, and since the weather was hot and
bumid, Gordon felt that communications would be
vital. An official pointed to a REACT van parked
nearby. The REACT operator was very impressed
with antopateh and ouoickly put KBZ1S un the
11-meter band to talk with the REACT leader.

The CBers were having difficulty maintaining solid
vommunications vver the four-mile distance betwesn
their base station and the outermost uait, and had no
way of talking beyond their own smali group, They
were eager to explore the possihifity of having a
‘“direct phone line”” ta the police dispaich. Though
Gordon had an appointment to keep, WBWN was
called in from 2 CAP exercise about 30 miles away to

Conducted By Lew McCoy.* W1IGPWR1AE

are all the life-saving autopatches if we have s
record of them. And we don™t have any re
ords. Maybe somie clubs keep such records, ai
if s0, please send a copy of them to ARRL b

In any case, ARRL has to start building a £
on this activity. tf your club or repeater groi
isn’t keeping records of emergency autopat
calls, why not bring up the subject at a ch
meeting and sec what arrangements can
made. If you decide to go ahead with maintaj
ing such records, please send copies to ARF
hq., attention Bobbie Chamalian, WBIAD
Also, if you get a reaily big ore, don't forg
our hotline which operates 34 hours a da
seven days a week, telephone 203-667-0138. V
need your helpl

least jamming of any | have listened to in this are

“I will be happy to answer any requests for ac
tional information concerning our DFing activitie
those interested will write to WASGTEY, c/o Anah
Amatenr Radio  Assoctation, P, 0, Box 22
Anaheim, CA 92804." 5T}

/ k!

HELLO! JOE'S PiZZA Y

FARLOR? I'D LIKE TO
ORDER ...

DON'T - -
ABUSE N
AUTOPATCH ™ .+
PRIVILEGES!

work with the REACT mobie base, EC WRLU
Joiped in and crused along the race route.

REACT continued to handle most of the <
munications, with ARES providing service thron
wutopatch calls to the police dispaicher, About 10¢
were made; none were an emergency, but several w
priogity, For example, an 30-year.old woman |
been waiting two hours for a cab, but couldn't get -
because of the crowds. Despite the weather and
participants’ ages, just two were taken to the hosp
as 4 precaution, while 550 finished the race!

1t was a strange feeling at first, for this was the f
time that the incal ARES and REACT groups had
terfaced, But evervthing went beautifelly, and
memorable public service was performed, .. She
Ennis, WSWN



Weshington NMeilloa::

A Potpourri of Recent Rules Changes

With amateur radio rules and regulations
changing so frequently these days, have you
ever wished you could have a summary of
where things stand now to help you keep track
of themr all? Well, even if you haven’t, here
they are.

(). What is the latest on the bulk-mailing of
Novice exams?

A. Early last year the FCC was mailing Novice
exams in bulk to qualified examiners who re-
quested five or more exams at a time; but this
practice has been discontinued. The FCC said
that the bulk-mailing program was actually in-
wreasing the work of the Commission rather
than decreasing it, that many exams wers situi-
ply not heing returned at all, and that many ex-
arniners were requesting multiple copies of tests
just to have them on hand in case of future
tiesd. Presently. examiners must file an in-
dividual application with code certification
prior to administering each Novice written ex-
am in order to acquire the written test, (¥7.28)
. What s the status of the “linstant-
upgrading’ program?

A.The ipstant-upgrading program was in-
stituted last March and came as welcome news
indeed. It applies to people who already have
some class of amateur license, and who take an
FCC-administered cxam to upgrade their
privileges, For example, if a Novice class
licensee successfully passes the exam for the
General class license, the examiner will issue
him an interim permit that allows him to get on
the air immediately with his newly earned
privileges. The interim permit is good for %0
days or until his new license arrives, whichever
comes first. Special identification procedures
must be used when operating under the
authorization of the interim permit, but these
procedures are expiained right on the permit,

(). What's the story on license fees?

A, On Sanuary 1, 1977, the FCC suspended the
collection of all license fees. This suspension is
still in effect at this writing. Send no money to
the FCC for any sort of amatenr application,
renewal or madification. Sending money will
only siow things down since the FCC then has
1o go through the additional paperwork in-
volved in refunding the money,

(). What is the latest on the issuance of (wo-
letter call signs for Amuweuwr Extra Class
licensees? :

A. The FCC’s phase-in period of assigning
two-letter call signs on & seniority basis ac-
cording to when the applicant received his
Amateur Extra Class ticket is now over, and
two-letter call signs are now available to all
Amateur Extra Class licensees regardless of the
date the person obtained the Amateur Extra
Class license. At this writing, Amateur Extra
Class applicants for two-leiter calls can request

*Jeputy Manager, Membership Services, ARRL

the call of their choice, subject to availability,
but this program would be discontinued if the
Commission adopts Docket 21135 as proposed:
Extra Class licensees wonld still be able to ob-
tain a two-letter call, but not of their choice.
See ““Happenings’ or “*League Lines™ in this
issue for late-breaking news.

The FCC bas opened up the “AA™ block of
call-letter prefixes to make them available to
BExtra Class licensees who desire a two-letter
call but who are unfortunate enough to reside
in a district in which the supply of W-, K- or
N-prefixed, two-letter calls is cxhausted.
Presently, AA-prefixed, two-letter calls are be-
ing issued only in four- and six-land.

. What are the ilatest rules vegarding purity of
emissions in the amateur service?

A. The FCC has imposed strict spurious ermis-
sion limitations that now must be met by
transceivers, transmitters and external power
amplifiers before they can be marketed, For
such equipment operating below 30 MHz, the
mean power of any spurious emission or radia-
tion must be at least 40 dB below the mean
power of the fundamental without exceeding
50 milliwatts. For equipment of mean power
less than 5 watts, the attenuation shall be at
ieast 30 dB.

Stricter standards are imposed on amateur
transmitiers, transceivers and external power
amplifiers operating above 30 MHz but below
235 MHz. These devices must have any
spurious emission or radiation attenuated at
least 60 dB below the mean power of the fun-
damental. For a transmitter having a mean
power of 2% watts or less, the mean power of
any spurious radiation supplied to the antenna
transmission line shall be at least 40 dB below
the mean powet of the fundamental without
exceeding the 25 microwatts of power, but need
not be reduced helow the poiwer of 10
microwatts of power.

There are exemptions to these new purity
standards which allow the sale of transmitters,
transceivers or external power amplifiers that
fail to meet the new standards, but which were
manufactured prior to April 15, 1977, or first
marketed prior to Januvary I, 1978, (97.73)

Q. Haven't there been recent changes in the
manner in which the FCC administers the
telegraphy test?

A. Qne change in the FCC-administered
telegraphy test is that the sending test has been
deleted as part of the testing procedure. Ap-
plicants need only demonstrale ability to
receive the code at the required speed. The
sending test continues to be part of the reguire-
ment for Novice examinations administered by
volunteers, however,

Another change is that the FCC is now ad-
ministering comprehension-style receiving tests
in which the applicant is given a multiple-
choice test based un the content of a typical
Q80 sent at the required speed. While the five-
minute message is being sent, the applicant
may take whatever notes he wishes, and may

Conducted By Harold M. Steinman,* K1FHN

retain those notes during the multiple-choice
test.

Q. How about the proposal to aflocate part of
the 220-MHz band for Class E citizens band
use?

A, This proposal was officially known as
Docket 19759, which was terminated by the
FCC on October 13, 1977, as being obsolete.
This does not mean that the issue is necessarily
dead for all time, What it does mean is that in
order to raise the question again, the entire
FCC rulemaking procedure must be reinitiated
in order to give the public ample opportunity to
respond. Basically, Docket 19759 was ter-
minated because the many events that took
place since it first appeared in 1973 (including
the rapid growth of the Citizens Radio Service
and the formation of study groups to study the
problem of petsonal radio use) had made the
comments and reply cominents filed in Docket
19759 obsolete, and new rulemaking wonid
have to be framed,