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allicrafters
has harnessed
500 watts of
~ brute power

- for only *395.

NEW SR-200

Jotnado>

tri-band transceiver!

Own your own private tornado — 500 watts worth of

sheer power for the big, effortless signal you've always
- wanted in a-transceiver. And that's just the begin-
, ning! You get:
; Exclusive Hallicrafters AALC (Amplified Automatic Level Con-
trol) providing up to 12 db. of effective compression ¢ RIT
(Receiver Incremental Tuning) with =+ 3 kc. for superior net
and CW operation ¢ A superbly designed crystal lattice filter
which makes the most of the desirable SSB transmission
characteristics « A built-in changeover relay permits direct
operation with the HT-45 or other linear amplifier ¢ Sensi-
tivity is less than 1 uv for 20 db. S+ N/N ratio * Receiver
employs a separate AVC amplifier providing a figure of merit
of 100 db. « Price: $395.00 less power supplies and mobile
mounting kit.

Get the full story from your distributor or write for complete
specifications today.

‘;Q)a(]//"y V4 ?ﬂ({yé ,7(77”//43 m)%/éy&”

hallicraffers

5th & Kostner Aves., Chicago, !l. 60624

Export: International Div., Hallicrafters
Canada: Gould Sales Co., Montreal, P.Q.
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Why is it the most expensive is often the most economical? A paradox? [1 No! [ First, with any
purchase, and especially with ham equipment, you want self-satisfaction. Next, you want a good
investment. (1 What better satisfaction than to know you have the finest. When you purchase
Collins you get such features as complete station compatibility; frequency stability; frequency
calibration; more QSO’s per kilocycle; mechanical filters; dual or single PTO control; automatic
load control; negative RF feedback; light weight; simplicity and styling. And Collins is still the
only equipment which has all ten of these features—and is still unexcelled in any of them. [J
What better investment can you have than in Collins equipment — proven over the years by such
famous units as the 32V series, the 75A series, the S/Line
—and in the end costing less than the lowet-priced units.
Collins is interested in protecting your investment by not
introducing new models and styles every year or so just
to stimulate sales. 00 As one of our customers told us,
“You can't afford to buy less than Collins.” See your
Collins dealer. Ask for a demonstration. Then you'll know
why Collins is the finest, Why it costs so little to own.

.—,—"“
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3-400Z triodes
power new Henry Radio
2 K linear amplifier

Henry Radio Cols new 2 K linear amplifier is sure to become a classic in its field. With an
ultimate simplicity of design, it covers the 80, 40, 20, 15 and 10 meter bands for SSB, AM, CW,
FM or RTTY. It provides Pi-L plate tank output circuit for maximum attenuation of unwanted
harmonic output and resonant cathode input circuit for finest linearity and minimum drive re-
quirement. The best possible performance was demanded of this new linear amplifier. That's
why Henry Radio chose two rugged, original design Eimac 3-400Z grounded grid triodes. De-
signed especially for zero-bias operation, these two Eimac 3-400Z's provide 800 watts of plate
dissipation and make possible simplicity of equipment design with no screen or bias power
supplies required. For complete information on an Eimac zero-bias
triode to meet your needs contact Amateur Services Department. Eitel-
McCullough, Inc., 301 Industrial Way, San Carlos, California. In Europe,
contact Eitel-McCullough, S.A., 15 rue du Jeu-de-I'Arc, Geneva, Switzerland.
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A brand-new addition to the ARRL family

of publications for the radio amateur.

THE RADIO AMATEUR’S V.H.F. MANUAL, by Edward P. Tilton,
W 1HDQ, is a book about things that work on v.h.f. and the ideas behind
them. Starting with the first authentic history of v.h.f. ever written, it
progresses through a discussion of the nature of the world above
50 Mc. to receiving and transmitting principles, techniques and con-
struction. Like all ARRL publications, the new V.H.F. Manual is pro-
fusely illustrated with numerous photos, charts and diagrams. Em-
phasis throughout is on tried and tested equipment and practice.

The scope of this informative new manual is revealed in the titles of
its thirteen chapters:

1. How [t All Started 8. V.hi. Antenna and Feed System
2. A Vast Resource o Design
. . Building, Adjusting and Using

3. V.h.f. Reception V.hf Antennas
4. V.h.f. Receivers, Converters and 10. U.h.f. and Microwaves

Amplitiers 11. Test Equipment for the V.h.f.
5. Transmitting Above 50 Mc. Station
6. V.h.f. Transmitters and Exciters 12. Interference
7. Complete Stations 13. Bits and Pieces

THE RADIO AMATEUR’S V.H.F. MANUAL is an exciting new addition to the
radio amateur's library. It deserves a place on the bookshelf of every amateur who
prides himself on keeping up with the state of the art.

$E,00 Postpaid

U. S. A. Proper ® $2.25 Elsewbere

The AMERICAN RADIO RELAY LEAGUE, Inc.
NEWINGTON, CONN. o611l




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially Lesgue members, are invited to report station activities un the first of each
month (for preceding month) direct to the SCAL, the administrative ARRL otlicial elected by members in each Section.
Radio club reports are aiso desired by SCMs for inclusion inS7'. ARRL Field Organlzalion station appointments are
available in ureus shown to qualified Leuagtie members. General or Conditional (lass licensees or higher may be appointed
ORS, OES, OPS, 00 and UBS. Technicians may be u;»pumted OES, OBS or V.ILF. PAM. Novices may be uppointed QLS.

SCMSs desire a.ppllcauon leadership posts of SKC, EC

Deluware W3IY L, Roy A. Belair
Isustern f‘ennsylvania W3z Allen R. Breiner
Maryland D, O, W30A Lsruce Hoyd
Southern New Jersey \VB2PI{V Albert I Hankinzon
\Western New York [ C'harles 'I'. Hansen
Western Pennsylvania W J(:J & John F. Woltkiewica
filinols WYPRN 1dmond A, Metzger
Indiuna WOYYXN kirnest L. Nichols
Wisconsin KIGBC Kenneth A. lbneter
Minnesota WOTCK ‘Herman R. IKopisehke, Jr., RFD 2
North Duakota WODAM Haurold L. Shects
South Dukota KOTXW Seward P. tlolt
Atkansas WEDTR™ Curtls R, Wililams
Loulstany \WESPM J. Allen Swanson, Jr.
ilssigsippl WSISM M 8. H. Hafrston
‘Tennessee wiuve willlam Scott
Kentucky WALKFKO Lawrence F. Jellrey
Michigan WBIX Ralpn . Thetreau
Ohto WEAL Wiison Ii. Weckel
T n New York W2L U cieorge V. Trucy
N. Y. C. & Loug island Rz2(DB Blaine S. Juhnson
Northern New Jersey WCvw kdward F. Erlckson
lowa WONTB rennis Burke
Kunsus  # KABXEF Robert M. Summers
Missouri WUTLPK Alfred E. Schwaneke
Nebraska woeGur IFrank Allen
¢ ‘onnecticut K1GGG Lred l'amm
fastern Massuchusetts W1ALY ¥rank L. Baker, Jr.
Malne 1DYG Herbert .\. Davis
New Hampshire  WISWX/K1DSA Robert Mitchell
Rhode fslund KI1AAV John 5. Jounsun
rraont IINMPN ¥. Reginald Murray
\Western Mussachusetts WIBVR I'ercy C. Noble

DAKOTA DIVISION

DELTA DIVISION

NEW ENGLAND DIVISION

. kM and PAN where vacancies exist.
ATLANTIC DIVISION

115 lsrlxhtnn Road

212 Kace St.

-‘415 Wickham Rd.
230y Raymond Drive
211 Rosemont Drive

HJ(J Chaplin St.

CENTRAL DIVISION

\\'llmington wzsuv
‘amaqua 18252
Hultimore, Md. 21229
Northteld 08225
Burtulo 26

Conway

1520 South 4th St.
RIYD
X22 Wauona Trall

Springfeld 62703
Bloomington 47403
Portage 53uul

21 Kuelld Ave.
Hox 58

Junesville 5808
Cirand Forks

Ioute 3, Box 230
RED 1, 10X 354-F
21821 ).71!1 Ave.

115 Fast lolston Ave.

___GREAT LAKES DIVISION _

TLittle Rock 72205

Covington
Meridijan
Juhnson City 37601

1605 Antler A
27209 W. Six Mlle Road
1317 Logan Ave., N.W.

HUDSON DIVISION

Owensboro 42301
Detrolt 48240
Cunton 44703

1138 North Country Club Drive schenectady

266 Cypress St,
13 Rubert Clrcle

MIDWEST DIVISION_

Massupequa Park, L, I,
South Amboy LS57Y

1418 uOugl’\s Ave.
1125 N.

ludgar bl.:.r ltt.e
Rox 272

Ames 50010
Kungas City
Rolla 65401
Giering 69341

<% Greshaw St.
85 Solar Ave.
Lukes Lu,

Box 137-A, RFD
30 ¥rult 5t.

4 Hillerest Drive
> Nt. Dennis 8t.

NORTHWES' l‘LRN DlVISlON

____ROCKY MOUNTAIN DlVISlON

Aluska  # 7INT Daniel . Wright
idaho i\7llLR Raymond V. lLvans
Alontana WTTYN Joseph AL U‘Arcy
Qregon W7AJN luverett 1, France
\Washingon WT7HMQ Tiverett Lu. Young
fast Bay SAOLRIN lclch.u'd \\ ilson
Hawall KUGBZLY Lee It. Wical
Nevadi W7PrBY Leonard M. Norman
Nacramento Valley WAGJLT John k. Minke, (11
Han Francisco WAGAUD  lugh Cassidy
San Joaquin Valley WoJsru Ralph Saroyan
Santa Clara valley WHZRJ Jeun A, Gmelln
North Carvlina WiBNU Burnett 8. Dodd
N)uth Larulm.x W4PkKD ‘. h.nrlt:s N. Wright
Virgl WASHJ H. J. Hopkins
West \'xrgmlu WEIM Lounald B. Murris
Colorado NV lmn‘xld Ray Crumpton
New Mexico * WsuBW Lowell Richardson
1/tah WIMWR/W70AD Murvin C. Zitting
Wyoming W7CQL \Yayne M . Moore
bama K4KJD Willlaw 8. Crafts
il Zoue KZSTD ‘Fhomas 8. DeMels
tern Klorida 4RI A. L. Hamel
Cicorgia V4RZL Howard L. Schouner
\West indles (P.R.~V.1.) M'% JM Jose li. Suldana
\Western klorida WiRKH Frank M. Butler, Jr.
Arizona WIFKK Iloyd L. Colyar
10x Angeles W6BUHG H. G. Garman
Orange WEDLY Roy R. Maxson
sun Dlego WOLRU lJon Stunstter
Sunta Barbara WAGOKN  Ceeil D, Hinson
Northern T'exas WSBNG .. L, Harbin
okluhoma KSKTW Bill ¥, Lund
southern ‘I'exas WaAIR G. 1), Jerry Sears

Alberta

Hritish Columbia
hanitoha*
Maritime
ontarto

Quebee

Saskatrhewan

VE4S
vV LI\VB
VEING
\"lflzl)ll

VE5QC

Harry Harrold

H, L, Savage
AR Watsou,

2, 15, Weeks
Richard \V. Roberts
¢, Skarstedt

Mel Mills

PACIFIC DIVISION

ROANOKE DIVISION

SOUTHEASTERN DIVISION.
Rout.e 3, Bnx 243

- SOUTHWESTERN DIVISION

WEST GULF DIVISION .

CANADIAN DI1VISION

Milford T
um.lntrec 02
tlisworth l'ulL 04634
C'hester 3
l‘uwtuckct 02560
Montpelier 05601
\yestlleld 01085

08 Jth Ave,

3 n Ave.
3335 S.14. llﬁth Ave
U217 Fifth St., 3.k

Auchor;

1'win l‘ulls&wOl
Anaconda
1*ortlund Y7266
J‘uyallup

107 Cordova Way
45-601 Lutuku ktd.
Utah St.

Rustic Rd,

77 Coleman Drive

204 L, Townsend Ave.
10x35 \Willowbrook Way

Cloncord -
Raneohe Y6744

Houlder City 39005
Carmichael Y5608

Sun Rafael Y4901

lresno

. upertino

420 West kranklin st.
711 Merriwether Dr,
600 Hammett Ave.
1146 Morningstar Lane

Salisbury 28133
North Augusta 20841
Norfolk 23503
Fuirmont 26554

£2.0. Box

1518 meoln A\e.

1,0, Box L.

142 South Mumana Ave.

Alamosa
Alamogordo

‘«alt Lake uty 84110
Casper 82

l () Mo‘ 1902

o
4’)4 Flllott Rd.

Athens 35611
Bulboa
l'umn:um Reuad
C‘vlumbus dl
Huto Rey

Fort \Vu.lt.ou Bcacu 32548

e‘u 33064

411 West Plerson St.
3732 Chatwin Ave.
1434 south Olive St.
14427 Pescadero
1933 Coventry Court

4515 Calmont
f220 8, Owasso
5634 kiskridge st.

P'hoenlx 85017
Long Beach Y0308
santa Ana Y2707
San Dicgo Y2107
‘'nousaud Oaks

“Fort \\'()rth 76107
‘Tulsa 74120
Houston

1834-5th Ave. N.
4553 West 12th Ave.
249 Lanark st.

170 Norton Ave.
fi2 St Johns Rd.

.0, Box %01

Lethbridge, Alta,
Vancouver 8, B8, C,
\Winnipeg Y

lur\es Station, N. B,
Willowdale, mrnnm Ont.
Polute ¢lalre,

Nontreal $J Q.
Saskatoon

* OmMiclal appoluted to act temporarily 1n the absence of a rexular ofticial




NEW

VHF/UHF
UNITIZED TRANSMITTERS
50 mc—420 me

“AOD-57

50 or 70 mc T
DRIVER/TRANSMITTER
The AOD-57 completely wired
with one 6360 tube, two
12BY7 tubes and crystal
(specify frequency). Heater
power: 6.3 voits @ 1.2 amps.
Plate power: 250 vdc @ 50 ma.
AOD-57 complete $69.50

'ADA-420

MULTIPLIER/AMPLIFIER
The AOA-420 uses two 6939
tubes providing 4 to 8 watts
output on 420 mc. Requires
AOA-57 plus AOA-144 for
drive. Heater: 6.3 volts @ 1.2
amps. Plate: 220 vdc @ 130
ma.

AOA-420 complete ... $69.50

MODULATOR

The AMD-10 is designed as a com-
panion unit to the AOA series of trans-
speech amplifier
and driver, 1635 modulator. Output: 10
watts. tnput: crystal mic. (High tmped.)
Requires 300 vdc 20 ma, no signal, 70
ma peak: 6.3 vac @ 1.05 amps.

mitters. Uses 6ANS8

AMD-10 complete

MULTIPLIER/AMPLIFIER
The AOA-144 uses two 6360
tubes providing 6 to 10 watts
output. Requires AOD-57 for

driver. Heater power: 6.3
volts (@ 1.64 amps. Plate
power: 250 vdc @ 180 ma.

AOA-144 complete $39.50

RELAY BOX

Four circuit double throw.
Includes coil rectifier for 6.3
vac operation.

ARY-4 Relay Box

complete

FROM
INTERNATIONAL

International’s new unitized VHF/UHF transmitters make
it extremely easy to get on the air in the 50-420 mc range
with a solid signal.
driver. For higher frequencies add a multiplier-amplifier.
All units are completely wired. Plug-in cables are used to
interconnect the driver and amplifier.

Start with the basic 50 or 70 mc

220 mc

MULTIPLIER/AMPLIFIER
The AOA-220 uses two 6360
tubes providing 6 to 8 watts
output on 220 mc. Requires
AOD-57 for driver. Heater
power: 6.3 volts @ 1.64 amps.
Plate: 250 vdc @ 150 ma.
AOA-220 complete $39.50

" APD-610

FILAMENT

SUPPLY

The APD-610 provides 6.3 vac
@ 10 amperes.

APD-610 complete..._....... $9.50

COMPLETE TRANSMITTER

6 METERS 50 mc  AOD-57

2 METERS 144 mc‘ AOD-57 PLUS ADA-144 o
220 mc  AOD-57 PLUS ADA-220
420 mc

AOD-57 PLUS AOQA-144 PLUS ADA-420

Order Direct
from International

18 NORTH LEE — OKLA. CITY, OKLA.




s AMERICAN
RADIO RELAY
LEAGUE, INC.,

is a noncommercial dssociation of radio amateurs, bonded for’

the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by fadio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legisliative matters, and for

the maintendance of fraternalism and a high standard of conduct. -

It is‘anincorporated association without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by a Board
of Directors, elected every two years by theé general membership.
The officers are elected or appointed by the Directors, The Leagie
is noncommercial and no one commercially engaged in the manv-
factire, sale of rental of radio apparatus is eligible to membership
on its board. . :

“Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and has. a history of
glorious achievement as the staridard-bearer in amateur affairs.

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

All general correspondence should be ‘addressed to the adminis-

trative headquarters at Newington, Connecticut.

Past Presidents
HIRAM PERCY ‘MAXIM, W1AW, 1914-1936
EUGENE C..WOODRUFF, W8CMP, 1936~1940
GEORGE W. BAILEY, W2KH, 1940-1952

GOODWIN L, DOSLAND, WHTSN, '957—1 962
(President Emeritus)

Officers
President . . . HERBERT HOOVER, JR.,"WéZH
900 Wnlsh:re Blvd,, Los Angeles, California 90017

First Vice-President , . . WAYLAND M..GROVES, WSNW
1406 West 12th Street, Odessu, Texas 79761

Vice-President . . ., . 7. FRANCIS E, HANDY, WIBDI
225 Main St., Newmg!on, Connecticut 06111

Vice-President . ;. . % .- #:ALEX REID, VE2BE
240 Logan Ave., 5'. Lamberf, P. Q., Canada

Secrefary . v . .. Ui U7, L JOHN HUNTOON, WiLVQ

Treasurer . . . . .. DAVID H. HOUGHTON
225 an Sf., Newmgton, Connecticut 06111

e ¢ o o
Secrefary & General Manager Emeritus. A.'L. BUDLONG, W1BUD

s & 6 .6 &

General Manager . ., .. . JOHN HUNTOON, WIiLvQ
Communications Manager. . . . ;i FRANCIS E. HANDY, W 18BDI
Technical Director .. .. ... . . GEORGE GRAMMER, WIDF
Assistant General Manager . RICHARD L. “BALDWIN, WIKE
Assistant Secretaries . . . . ."'PERRY F, WILLIAMS, “W1UED

RAYMOND HIGGS, KI1FLG .=, . GARY L, FOSKETT, WIECH
225 Main $t., Newington, Connecticut 06111 :
e ¢ s o. 0
General Counsel . . .. ... .ROBERT M. BOOTH, JR., W3PS
1100 Vermont Avenue, N. W., Washington, D, C. 20005

Associate Counsel ... , v« - ARTHUR K. “MEEN, VE3RX
Suite 2212, 44 I(mg St. West, Toronto_1, Ont.

DIRECTORS
Canada
NOLL B, EA’I‘()N..........., ........ .VE3CJ
R. 3 Burlington, Ontario
vV :rr-mru/or «'n!ln C. Dumbrille. ....... VE2BK

{16 Ouk Ridge Lrive, Bule d'Urfce, Quebcc

Atlantic Dx vision

hII.BLl(’I‘ L., CROSSLEY .............. w3Ya
41 West IFoster Avenue, Stute Collu:e Pa. 16801
l ice-inrector. Idwin 8. Van Deusen. ... .. W3ree

usce!
3701 MeKinley St., N.W., W mhlumon D.C. 20015

Central Division

CHILID I, H-\lllvR e e AVOHPG
GOuu 8, ‘I'ripp Ave., Llllmlgo i1 60829

Ilr:--lnrerm/ Ltdmond A, Metzger. . ... WIPRN
1520 south lourth Ht., bm‘mgmld {llinols 62703

Dakota Division

CHARLES G. COMPTON............ WOBUO
JN 1 Falrmonnt Ave., St. Banl, Minn. 55105
Viee-1nrector: C'harles M. Bove. _....... WPNXC

161145 isast Lake St., Minneapolis, Minn. 55407

Delta Division

PHILIP P, SPENCER.......WSLDH/WS L\\
2y d¥nipe St., Lake Vista, New Orleans, La, 70124
Vace-Director: Franklin Classet . ... u e W4WBK

26 North Trezevant St., Memphls, ‘I'enn. 3510X

Great Lakes Division

PANA E, CARTWRIGHT....... .. WRUPB
2479 Observatory Ave., (‘lnr‘lnnu!l Mo M.'ux
V'iee-Dtrector: Charles C, Miller. ... ..., . "8IS T

4872 Calvin Drive, Cnlumhus Ohlo 432 ’7

Hu dson Division

HARRY J.DANNAIS ....... . 00eun.ns W2TUK
RIVD1, \rbo; Lunc. Dix Hlils, Huntington,
N.Y. 11743

Viee-Director: Stan ZaK. . ... ............ NUSA(S)

1% Jennifer Lane, 1ort Chester, New York 10573

Midwest Division

ROBLERT \\’. DENNISTON.......... WONWX
ox 73, Newton, lowa 50208

Vice-Director; sumner H. Foster SWoGQ

2315 Linden br., 8.15., Cedar l{upnd-;, lowa 52403

New England Division

ROBERT YORK CHAPMAN ........,.. wiqQv
2X south Road, Groton, Conn. 06310
Vice-irector: 13igelow Green. .........., WIKAT

216 Marlboro St., Boston, Nass, 02116

Northwestern Division

ROBERT B, THURSTON . ....... ..., \V7PQY
7700 318t Ave., N.E., beanle. Wash. le 15
Vice-Director: R. Rex Roberts........... W7CPY

K47 Park Hill Drive, Bnllnxs, Mont. 59102

Pacific Division
{TARRY M. ENGVVICHT
770 Chapman, Sun Jose

Viee-Doivector: Ronald G, Martin_ .., | W6
1573 Baywood Lane, Napa, Calif. 94558

WHHC

Roanoke Division

P. LANIER ANDERSON, JR........ WANMWIL
425 Maple Lane, Danville, Va. "1541
Vtce-1rirector: Joseph I, Abernethy. ... . VIAKC

764 Colonial Drive, Rock HIll, 8.C. "9730

Rocky Mountain Division

CARL .. SMITH .

1070 Locust St., Denver, C
Vice-Director: Jonn i Sampson, Jr.. ... . V700X
34618 Mount Ogden Drive, ugden, Utalh xum

WARWY)
2 0

Southeastern Division

It no’\I as NLMOSS. oL, WaHY

. Hox 5§78, Fast Point, G Juuu w

v u:e-l)t Inr Charles J. Bolvin. . ..., .., 1LVY
2210 8.W. 27th Lane, \Imml I'la. '{31'{3

Southwestern Dz wsxon

HOWARD F. SHEPHERD, JR..... .., OJW
127 South Citrur Avenue, Los ~\nszeles Lalll an:;(s
Trice-Director: John I, Martin. . ..., . We6l('P
1135 Crest Url\e' Encinitas, Calif. 95024
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“It Seems to Us...”

“YOU GUYS UP THERE . ..”

We had a lundline call the other duy from an
old-timer with a two-letter cull, following up
his earlier written correspondence with head-
quarters — a posteard addressed to ““ARRL
Nut House” and greeting the statf as “you
nit wits.”” He claimed to have beeun licensed
forty wears, but in all that time had never
shown the initiative to obtain the old Extra
First, the Phone Indorsement to the Kirst,
the Class A, the Advanced or the Amateur
Extra Class license.

Needless to say, he was thoroughly unhappy
both with Docket 15928 and with the League.
He dropped his League membership lust year.
A small cliqgue was running the League to suit
themselves, he suid. It seemed that every
phrase of his tirade began, “You guys up
there. . . . It developed that despite an
ARRL membership during most of the pust 20
vears, he had taken part in one League election,
some years ago, Just to vote against the in-
cumbent. He had never written a letter or
otherwise expressed his views to his director.

And indeed, it certainly sounds as if he were
willing, by default, to let the paid statf do all
the running of the League, reserving to himself
only the right to gripe like the devil whenever
“those guys up in Newington’" don’t do what
lie wants.

Fortunately, the attitudes of this amateur
are not widely held in the fraternity. But
there is o tendency at times to forget that
ARRL is a representutive democracy, that
the members of the leugue remain in the
driver’s seat, in part through their selection of
directors (and vice directors) each two yeurs.

No; if we wmay turn the uld boy's phuse
:uound “You guys out there’’ in the Atlantic,
Cun:zdiu.u, Dukota, Delta, Great Lakes, Mid-
west, Pacific and Southeastern Divisions are
hereby notified that it is your turn. “Happen-
ings”" In this issue contains formal announce-
ment of the opening of nominations for direc-
tor and vice director, and lists the present
incumbents.

Now is the time to review the policies of the
League as against your own needs and desires,
und those of umateur radio generally. Appraise
what your director lius done during his current
two-year term, and how he feels on various
issues. Talk it over with others. If you're
satistied your director has done u good job for
the League and amateur radio, then nominate

him for re-election — don’t wuit for George to
do it. On the other hand, if you know of an
amateur you think is capable of doing a better
job, first be sure your caundidate is willing to
run — and then start in. The mechanies of
election are thoroughly covered in the formal
announcement: further details are spelled out
in the Articles of Associntion and By-Laws,
frec of charge on request from members.

In every case where more than one candidate
is nominated and eligible, ballots will be sent
to wll Full Members the seccond week in Octo-
ber, returnable by noon of November 20. This
is the second phase of representative govern-
ment, and of course it is important for all
members to weigh the facts and mark their
ballots accordingly, mailing them in time for
arrival at headquarters before the deadline.

The third phase of government by the
members is in keeping your director informed
of your views. The fellow who inspired our
writing these words made three mistakes. He
disqualified himself as an ‘inHuencer” of
Leugue action by letting his membership go;
he wrote about a policy matter to the head-
quarters staff rather than to the director of
his division; and he wrote about incentive
licensing almost & month after the League
had adopted its position in respect to Docket
15928, (The second mistake is actually no
problem; hundreds of letters from members
received at headquarters were forwarded to
the uppropriate division directors prior to
the Board meeting.)

In respect to the third, however, once
League policy has been established by the
Board, it cannot be changed by headquarters.
No matter how convincing a letter is, no
matter how sound the reasoning of its writer
may be, the League stuff, the “hired hands,”
in Newi ington. just cannot umLLtelallv change
the ARRL viewpoint. This is the prerogative
of the members, delegated to their elected
representatives.

To be fully represented in amateur affairs,
then, it is necessary that you remain (or
become) an active member of the lLeague,
par ticipating in the nomination, election and

“erducation” of your director — yet respecting
his good intentions and allowing him to use his
informed judgment on your behalf. His actions
are subject to your own review at election time
C.L(,}l two years. After .ill the League belongs to

‘you guys out there.” CE ]
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COMING A.R.R.L. CONVENTIONS

September 1-5 — Maritime Province,
Digby, Nova Scotia

October 1-3 — Ontario Province, Sud-
bury

January 22-23, 1966 — Southeastern Di-
vision, Miami, Ilorida

March 19-20. (966 — Michigan State,
Saginaw

April 22-21, 1966 — ARRL National, Bos-
ton, Massachusctts

May 28-29. 1966 — Roanoke Division,
Natural Bridge, Virginia

May 27-29 Southwestern Division Ana-
heim, California

MARITIME PROVINCE CONVENTION
Digby, Nova Scotia September 4-5

The Maritime Province ARRL Convention
will be held Saturday und Sunday, September
4 und 5, ut the CPR tourist hotel, Dighy Pines,
Digby, Nova Scotia. Regisiration will begin at
900 A.M. Saturday. Activities will include the
annual meeting of the Nova Scotias Amateur
Radio Association, u mecting of the New Bruns-
wick ARA, ss.b. breakfust, swap shop, ARRL
forum, hidden transmitter hunt and homcbrew
mobile and QSL card judging contests. A tea
for the ladies is planned for Saturday afternoon.
Banquets are scheduled for both nights of the
convention, each followed by entertainment. A
Sunday afternoon motoreade to tour HACS
Cornwallis should be of interest to evervone.
Speakers include ARRI, Vice-President Alex
Reid, VE2BE; Communications Manager I, k.
Handy, WI1BDI; and Cuptain J. M. Paul, Com~
manding Oflicer, .1 CS Cornwallis.

Convention prices for the Digby Pines Hotel,
including the banquets, are as follows: single
with meals, $16 per day; double with meals, $14
per person: triple with meals, $12.50 per person;
children up to and including 13 veurs of age,
$7.50 per day with meuals. For those not staying
at the hotel, each banquet will cost $3.50; lunch,
$2.50; breakfast, $1.50

For further convention details or reservations,
write 1. Lake, VIEIPX, Box 152, Cuornwallis,
Nova Scotia.

‘&-Straysal

Subject to the issue of a speciul license, the Ju-
maica Amateur Radio Association will be operating
portable equipment from the Girl Guides Golden
Jubilee International Camp from August 9 to Au-
rust 19, Kingston, Jamaica. ‘The eall will be 6Y SRA.
(C.w., a.m. and s.s.b. will be used on all bands from
3.5 to 28 Me.

The RSGB QSL Bureau will be closed from Au-
yust 19 to September 7, 1965, 1t is requested that
no ecards be sent to G2MI to urrive between these
dates.
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Amateur radio operators are invited to contact
WB6LKH/MM during the period 10 August to
10 October. The station will be at the site of the
Sea Lab Il operations off Scripps Institute of
Oceanography at La Jolla, California, Sea Lab 11
is o chamber 57 fcet long by 12 feet in diameter
and is submerged to a depth of 210 feet. Twenty
men in two teams of ten will live fifteen days each
in Sea Lab I1 breathing a specially prepared helium
and oxygen atmosphere. The aquanauts will work
both inside and outside the Lab to detcrmine the
effects of this type of environment on muu. Team
leader of the men in Sea Lab [ will be astronaut-
turned-aquanaut CDR. Scott Carpenter.

There may develop a network of amateur stations at

Shrine hospitals for crippled children, thanks to the work of

various hams around the country. Here we see young

Rodney Schreurs, age 13, talking via 2-meter repeater

to a youngster in another hospital, while W6MLZ, WA6CBJ,
and W6CLQ look on,

L')')S]“

Johie <o AAL Ay R e nd
fuu/ o mme pudliny b A

G mads MAW«.Q w"’ﬁ‘l e,
MMAQ sl R
Chan. Kandl —Arert s .
T e, —r e //h/f 2
’/WLW AL

Folene rmnm MW‘”M
,s/' Thes )"M;M

74/M///»«XM1,

This tragic letter from a grieving father needs no further
comment.
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Perfect Code at Your Fingertips

A “Typewriter’’ for Generating Morse Characters

BY PAUL HOROWITZ,* W2QYW

tions such as BK, SK, and punctuation.

rEVIOUSLY described kevbourd senders,'* for
Pgenerating Morse churucters have used mul-

tiple-winding shift registers in an effort. to
reduce cost. But the thought of winding and con-
necting 80-odd separuate coils on small cores is
sumewhat depressing, especially when throngh a
happy chance the author was uble to pick up
some ready-made shift-register modules in elec-
tronic surplus, ut very reusonable cost. This,
together with a glut of diodes obtained from the
gume source, inspired the keyer design to be
described here. The cost would reach impressive
proportions if everything had to be puid for at
“new’’ prices. but the uctual cost in this cuse
was in the neighborhood of $50. Although there
is no constant source of supply, surplus of this
nature is becoming fuirly common, and by keep-
ing watch for it as it comes on the market the
cost of building up ecircuits using computer
techniques cun be made quite ressonable.

Operation

With these introductory remarks we come
to the keyer itself. Pressing a key on the type-
writer-sized keyboard initiates read-in of the
code character to 4 magnetic-core shift register
and formation of code in uccordunce with u free-
running time base. The character and space ure
self-completing, the keyboard heing electricully
locked out until one dot length after completion
of the character, at which time it once again has
4 “memory.” Holding down u key causes repeti-
tion of the letter. with proper spacing: pressing
u different letter will cause it to send the two
letters with the correct space between. There
are cowpletely independent speed and weight
controls: the speed is adjustable from 5 to 55
w.p.m. and the dot/dot-plus-space ratio can be
set anywhere between 1% and &2 per cent. A
switch on the front panel defeats the automutic-

¥ 138 Hillerest Ave., Summit, New Jersey.

t Johnson, " (‘odamite,”” QST, May, 1961,

2 (iranberg, A Push Button Keyer,” ('), September,
1964,

Bugust 1965

The code typewriter shown on our cover this month is a purely amateur effort, and
a beautiful-looking and -acting job it is. By haunting the surplus market, the author
was able to build the whole thing for less than the cost of commercial electronic
keyers of conventional design. It uses computer techniques to generate the letters
and numerals of Continental Code, together with other frequently-used combina-

Whether or not you're interested in building a similar machine, you should read
the article to get a bit of insight into the methods that are becoming widely used in
electronic circuitry outside the framework of ham radio.

spacing circuitry, so that an external paddle can
be connected (across the “T”" and “14” keys) to
function as a regular automatic keyer. An internal
mwonitor oscillator of variable frequency drives

o
..... e - S - Q .
- ’ H—+ - | H—+
vl |
Vs t
t
Y
(A) (8)
o—. 0
INPUT OUTPUT

A"

ol

—{ = ©

2psEC,

INPUT 200 MA,

—

3V. OR LESS . I
OUTPUT 2w

N ’

CORE WAS AT “x"

CORE WAS AT "2"

Fig. 1—Operation of magnetic memory cores. Ordinary
iron has a magnetization curve of the type shown at A;
magnetic material suitable for memory cores has the
""'square-loop" type of magnetization curve at B. C shows
the difference in output from the secondary winding of a
square-loop core when a current puise is made to flow
through the input winding, for the two general cases—
core previously magnetized in the *'positive” direction and
left in state X, or in the negative direction
and leftin state Z.
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Top view, showing the business end of the circuit board. The rotund object next to the speaker is the mercury relay. The
jacks along the rear are for headphone monitor, keyed output, and external paddle (insulated). The power supply and
regulators are opposite the speaker. The shift-register OR diodes can be seen under the engine-tooled keyboard plate.

earphones or a built-in speaker. Fither polarity
can be keyed by the inercury-wetted keying
relay.

Shift Register

A magnetic-core shift register is used for the
memory and formation of code characters. A
shift register is simply a row of devices, such us
transistors, relayvs, neon bulbs., or magnetic
cores, each of which can be in one of two possible
stutes (“on” or *‘off” would be natural for
transistors or bulbs: “1” or “0" are terms used
for cores). These devices ure wired together in
such u way that applying a pulge to u “shift”
input makes euch element go into the state of
the element to its left: thut is, the whole pattern
of 1's and s shifts over one notch

in order to understand the shift register used
here. we must tirst explain the operation of
magnetic memory cores, the same kind as used
in computer memories. These little doughnut-
shaped cores have quite unusuul magnetic prop-
erties. The aterials used for such cores are

12

called “scuare loop,” in honor of the shape of

their hysteresis curves (Iig. 1B); here we have
plotted the flux density B against the field in-
tensity 1 (which is proportional ouly to the
magnetizing current in the windings and assorted
geometrical factors, in the case of a core of such
high symmetry as a toroid). Thinking of the #
axis a8 current we see that, with no current
applied, there is a residual 8 tield which depends
on the magnetic “history™ of the core — that
is, the two stites here nre the two possible diree-
tions of permanent magnetization, corresponding
to points X and Z, rather than, a8 in the case of
neon bulbs or transistors, two different values of
current flow.

In order to tell which state a core is in, we.
use the fact that the A ficld is what does the in-
ducing of voltages in secondary windings on the
core; we can “query " the core simply by sending
a current through the primary winding and seeing
whether o pulse is induced in u secondary, indi-
cating a change of state. For instance, if we
apply a short pulse of current corresponding to

QST for



SHIET

SHIFT LINE(
~

SHIFT

INPUT

SHIFT

CURRENT

SECONDARY

VOLTAGE

G

()

VOLTAGE

NEXT
CORE=

PRIMARY

CURRENT TR&NSFER TAKES PLACE IN SHADED REGION

Fig. 2—A basic shift-register arrangement, A, and an alternate practical circuit which includes provision for delaying the
shift until the input puise is over, B. Dots associated with windings indicate corresponding ends of coils wound in the same
direction. Typical operation of circuit B when a shift puise is applied is shown in C.

Ho in Fig. 1B, we get a large pulse out if the core
magnetization is at X at the time the current
pulse is applied; if it is at 7 we get almost noth-
ing. Fig. 1C shows roughly what these pulses look
like. Note that a1 small output occurs even if the
core had been at Z. This is because the curve
from Z to } slopes down somewhat, allowing
a small voltage to bhe induced (induced voltuge
is proportional to the time rate of change of £).
Now it should be clear that the squareness of
the B-H curve is desirable to keep the “0”
output small compared to the “1" output. Note
that the kind of ‘“‘read-out” described left the
core at Z in either cage. It i8 *‘destructive,”
when the lnoked-for pulse is obtained — but, of
course, when we're finished we've got what we
wanted to know,

Fig. 2 shows two possible ways of forming o
shift register out of magnetic cores. In Fig. 24,
imagine that core No. 1 is in state X, which we
shall call & “1,” and all other cores are “0”
(state Z). A negative pulse on the “shift” line
induces u negative voltage in the secondary of
core 1, which charges 'y although the same shift
pulse is applied simultaneously to the remaining
cores, there is no vutput from their secondaries.
At this point, therefore, «ll cores contain 0's
and only (' is churged. Now suppuse we connect.
the “transfer’ line to ground by a switch, or a
p.ap. transistor. This discharges ('; through
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core No. 2, changing its state to 1. If a second
pulse is next applied to the shift line, a negative
pulse is now induced in the secondary of core
No. 2, placing a charge on ('y: subsequent ground-
ing of the transfer line then “sets’ core No. 3.
Clores 1 and 2 are unaffected in this case. Thus a
series of shift pulses euch followed by grounding
of the transfer lead will cause any pattern of 1's
and ('8 to travel by steps along the register.

Grounding of the transfer lead must be deluyed
with respect to the shift so that the shift pulse
doesu't ““zero’” the newly formed 1 in the next
core, since the shift pulses are applied simul-
tauncously to all cores. The problem of introduc-
ing delay is solved differently in the circuit of
Fig. 2B, where transfer to the next core is delayed
by RilyCy. Fig. 2C shows representutive wave-
forms for this configuration: note that the shift
pulse must be kept short, so that the deluyed
transfer of 1's cun still take place.

Circuit Operation

The reader may wonder why all this fuss over
shift registers. The reason is this: A pattern of
I's and 0’s can be placed in a shift register all at
once, through an extra set of primary windings,
and shifted out one at u time by means of suc-
cessive shift pulses. This is ideal for our purpose:
We make each key read in a purticular pattern
when pressed, and then shift it out at code speeds

13



Bottom view with matrix swung out; the strips visible on this side ccnnect to the keyboard switches, whose top row is
concealed in this view., The row of square objects in the center is the shift register.
Nylon screws and nuts secure the matrix inits normal position,

to generate Morse characters. To see how this is
done, look at [ig. 3, the block diagram of the
kever. A square-wave time base periodically
shifta the register, turning on code generator
Hip-Hop Qa1 and starting a dot or dush if any
t's are in the cores: a pulse derived from the
other half of the time-bhuse square wave i3 used
to shift eore No. L1, resetting (ro)q; {and ending
the dot or dush) whenever it tinds « 1 in core 11.
In order to generate vode, we simply put 1's into
the enres in o puttern corresponding to the code
group of u purticular letter so that thiey shift out
the end of the register (core No. 11) in arder to
complete o dot or dash.® The mere presence of
I's starts a dot or dash when the register is
shifted.

The code generator output is then just the
Morse character, which drives the monitor and
keyving relay. The relative timing of the time-
base “on”’ and “off”” pulses (determined by the
asymmetry of the squure wave from which they

% This is the scheme u ed in References | and 2.
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are derived) determines the “weight’” of the
code. If the “off" pulse occurs midway between
“on" pulses, stundard-weight code results: de-
laving the “off" pulse gives heuvier code, und
vice versa.

lach key on the keyboard must magnetize
its particular pattern of cores. This could be
done, for example, with multiple-pole buttons.
The method used in references 1 and 2 is to wind
a number of separate primaries on each core,
which ean be separately energized by s.p.s.t.
pushbuttons. Here, instead, we used a single
primary on each core together with a matrix of
diodes, a section of which is shown in Pig. 4.
A negative current into the “keybourd common*’
causes current to How ouly through those core
windings connected by diodes to the pressed key.

The rest of the circuit simply disconnects the
kevboard common while u letter is being sent,
since otherwise the pattern could not shift along
intact. When a button is pressed, read-in occurs
through the tiode matrix as explained above,

QST for
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Fig. 3—Logical diagram of the keyboard keyer.

and after § usec. (1aQ4 flips and disconnects
current from the keyboard. This control fip-
flop is reset only after a shift pulse has failed to
turn (Q10Q11 on, which will occur one dot length
after the character is completed. Read-in can
then take place immediately, if a key is closed,
but read-out must wait for the next shift pulse,
two dot lengths later, for a total space of three
dot lengths (see Fig. 5).
Circuit Details

The keyer uses several kinds of digital circuits
that may be unfamiliar, und are hest reviewed
first. A “flip-flop,” Fig. 6A, is a pair of transistors
connected so that only one can conduct at a time,
and remains conducting until switched off: the
values in divider R3/%, for example, ure chosen
so that when @, i8 conducting, @ is cut off, and
vice versa. /27 makes it possible for the off transis-
tor to be reverse-biased. In the circuit of I'ig. 6B
there is a single input, unlike Fig. 6A, which has
two. If 1 is conducting: (*; is discharged and C2
is charged; a positive input pulse turns off Q,
whereupon the uncharged 'y forces Qs on. Suc-
cessive inputs reverse the states.

A monostable multivibrator is a variation of the
flip-flop with only one stahle state: if normally-on
(1 (Fig. 6C) is turned off, Q¢ will turn on, until
("1 18 charged through Ry, ut which time it re-
turns to the original stable state. Monostables
are used for delays or to generate pulses of w
preseribed width. Another type of multivibrator,
not used here, is the free-running or astable
multivibrator, Fig. 6D: here the states are both
unstable and alternate to produce square waves
at a frequency determined by the time constants.
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Two other circuits used frequently with pulses
are the AND and OFR gates, Figs. 61¢ and 6F. As
long as either or both inputs in Fig. 6E ure at
ground, the output is wulso: only if both input 1
AND input 2 go positive does an output result.
In the OR gate, Fig. 6F, a positive pulse either
at input 1 OR input 2 (or both) gives an output.

With these preliminaries, we go to the circuit
itself.

T'ime Base. Unlike most, keyers, the time base
i8 not a free-running (astable) multivibrator, but
a Hlip-flop (bistable) “multi” triggered from a
unijunction oscillator. This sllows a wide range
of speeds (10:1 or more), and independent control
of weight, by charging (1 from a current source
()1 whose current depends on the state of the
Hip-lop ¢3Qs. The uction of @ is simply to
convert a voltage across base resistor s into u
collector current since the emitter voltage follows
the base voltage while the base current is down
hy beta, the transistor's current amplification
factor. The current source is necessary in order
to keep the impedance looking back from the
slider of #3 constunt as the speed is varied by
means of Rj, and hence the ratio of currents
(weight) independent of speed. That the speed
is independent of the weight follows directly
from the constant sum of impedances looking into
the slider of Rj3, over a whole cycle, considering
(22 and Q4 as voltage sources during saturation.
('s and ('3 are cssential for triggering, since the
pulse from the oscillator, @2, drives the emitters
of (Q3¢4, rather than being steered to the bases as
in the more usual configuration. This type of
time base should be readily adaptable to other
electronic keyers.
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Fig. 6—Multivibrator and gate circuits.

Shift Register and Drivers. The shift register
is made from commercial modules,* uhtained
surplus. They require o shift pulse of 150 ma.
fot 2 psec., und drop up to 3 volts per core across
the shift winding during shift. The monostable
{(“'ofie-shot’’) multivibrator g7, generates w
2-usec. square pulse, which is clipped by ('f5-
('/{g,' inclusive, und upplied to current sources
Oz and Qo, each of which shift five cores. Core
No. 11 is driven by (J5 in the opposite phase.
Core output is —20 volts for a “1" and —3
volts for a 0" a built-in delay network drives
the next core with about 5 ma. for 5 usec., propa-
gating the {'s along.

1 & K Components, Inc., 103 Morse St., Watertown,
Mass. The A67C is electrically ecuivalent to the 466, A62,
or A56. These modules can be obtained new for $110 for the
wet of elet-en: inquiries should be addressed to Mr. Kincaid
at the comnpany address. ‘I'he author has » liinited number of
the surplas modules which he will scll for a nominsl price to
those seriously interested in building a similar unit: in-
quiries should be sent in care of the Technical (ditor,

ONT, Newington, Conn. 06111,
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Shift-register modules equivalent to the C & K
A67C specitied in Fig. ¥ can be wound on In-
finetics 479 molybdenum Permalloy cores, lg¢-nil
tape-wound on ‘j-inch bobbins, rated at 11
maxwells. These cores are uvailable from In-
finetics, Ine., 1602 Jessup St., Wilmington, Del.,
for about a dollar each in small lots. The part
number for the core ig S-125031-HA-1577F. The
input and output windings are each 120 turns of
No. 42 Formvar enameled wire; the shift winding
has 22 turns of No. 42. The delay network (which
ig included in the AG7C module) consists of a
H-millihenry inductor, a 0.001-uf. mica capuacitor,
a 3000-0hm resistor, and a silicon diode (1N457
or equivalent)

C'ode Generator, Relay, Monitor. Diodes ('Rog
through CRzs (an OR gute) drive Q10 whenever
any core shifts a “1."” R4 Rs und 'Ry insure
that no trigger gets to Q1o from a *“0.” Core No.
11 drives (11 in the same wuy. Q21 operates the
merenry relay when Qg is on, while ()20 is only
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for the purpose of balancing current drain when
the relay is off; this makes power-supply regula-
tion simpler. Zener diode CRge reverse biuses
(ap und Q9 during the off state. The monitor
consgists of a free-running unijunction oscillator,
()93, and a keyed Class B amplifier, Q22; CHag
eliminates backwave.

Keyboard (lontrol and Matriz. The keyboard
common must be disconnected while a letter is
being sent. With the keyer idle Q1o, in the code
generator, is on, and therefore negative pulses on
the collector of ()19 derived from the trailing edges
of the shift pulses are coupled by the ('R12CR3
AND gate to ()13 of the keyboard control flip-
Hlop. (13 is therefore off, holding (13 in saturation
and providing a keyboard-common return fo
ground. When a key is pressed, keyboard current
through #s turns @19 on, which trigcers mono-
stable multivibrator ()15, 7, whose trailing edge, 5
usec, luter, turns Q4 off — the keybourd is now
disconnected. During those § microseconds the
proper cores were magnetized, of course. As long
as 1’8 remain in the cores, ()10 will be driven off
during shifting, so gate (' R19C 13 will not pass the
subsequent pulses from ¢);9, und (/13 remains on,
Only when a shift pulse has failed to turn off Qi
—-i.¢e., only ufter completion of a letter plus one

adjustable and set for Zener current of 30 ma.
T,—Transistor output transformer, 10,000 to 3.2 ohms

Components type A67C); see text.

(UTC SSO-10).
T:—Power transformer; 40 volts, 0.3 amp., center-tapped

(Triad F-91X).
Z:-Zy1, inc.—Core and delay-network assembly (C & K

Ri1, Riz—Approximate values; use 150-ohm w.w. 1C-watf

pt as listed below, capacitors with polarity indicated are electrolytic; others
-Fixed resistors are Y2-watt composition. Transistors not listed below are type

2N1306 or equivalent; diodes not listed are type 1N456, including those in the matrix. Components bearing circui

" @

5 s

A

2 @

7] . o

- t =

X 2 Qo & dot length — will Q12 turn off Qi3 by way of the

'-5' 3 3.5 gute; read-in can now take place, and read-out

- g £E8% ‘.a' will commence with the next shift pulse, two dot-

5 5 5 1’% o lengths later. Iig. 5 shows representative wave-

IS 3 :srfé’ 3= forms. For automatic key operation, kevboard

2 ~g 63 ] 2 control flip-flop (13(/14 i8 reset by core 11 following

ﬁ zZx 66 5 each dot or dash. The diode matrix (Fig. 4) is con-

s % NI £ nected to the input wu}ding:‘s of t}}e cores, 'whlch

-‘;_; ] gz € E E= are coupled together with diodes for isolation.
=2 d 3

g z ‘g é 5; g Power Supply

'f; LEQ‘E E S The keyer requires supplies of plus and minus

s q?é“ 20 é 18 volts at 100 ma. each. The supply shown in

g Sxes & the schematic is adequate. and regulutes over

2 G{C‘{Qj’ & line voltages from 95 to 125 volts. The series

$ 068 & registors should be udjusted for 30-ma. Zencr

diode eurrent. If a wider range of regulation is
desired. transistor serics regulators can be used.
The keyer circuitry continues functioning to 11
volts on both supplies, although the speed
changes.

Iva-

Construction

Because of the number of diodes required,
the matrix was made on a printed circuit board
by etching 50 stripes on one side and 10 stripes,
at right angles, on the other. Holes were drilled
and the diodes inserted. The box was made from
4 X 10 inch “SceZak Rails,” particularly con-
venient for bending the sloping front. The key-
bourd was made of two pieces of *g-inch alumi-
num, one drilled and counterbored for miniature
push-button switches and recessed behind u sec-
ond, which was punched with square holes in a
standard typewriter format, with an extra row for
special characters (SK, AR, BT, AS, etc.). The
keys were obtained surplus, and the center of
the face was recessed with a two-fluted end mill;

Fig. 7—Circvit diagram of the keyer. Exce
may be mylar, ceramic or mica as desired.

(W.E. 275D, Clare HG-1051,

-contact relay, 700 ohms, 20 ma.
Potter & Brumfield JM1-114-11, JM-114-12).

, inc.—750 ma., 100 p.i.v. (IN537 or equi

lent).

Ki—Mercury-wetted

CRin—Zener, 18 volts (IN1515 or equivalent).
operoting current

CRy1, CRi2—Zener, 6 volts {IN1509 or equivalent).

C:—Tantalum,
CRzs,
CRa7-CRuo,

after applying dry-transfer letters (Letraset No.
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View with bottom plate removed, showing the diode matrix; the ten stripes are connected to the ten shift-register core
primaries. The etched phenolic board is mounted on hinges for easy access to underlying parts, Octal socket is for the
mercury-wetted keying relay; visible next to it are r.f. filters for the a.c. line.

441) the cavity was filled with clear epoxy (Shell
Jipon 828). The under side was drilled to a press
fit on the switches (Lafayette MS-449). Kxtra
keys were provided to open and lock the code
flip-flop (across R; and IRg, respectively), and
to key the output by hand across the collector
and emitter of ()s;. 'The rest of the construction
ig stundard. The circuit and cores are wired on
punched phenolic. No ventilation is required,
gince the total dissipation is only 4 watts.

In operation, the keyer makes no errors, even
when keying a rather hot kilowatt. Pressing
two keys “at once” will always initiate the
eurlier one, since the circuitry resolves to H usec.,
although holding down two keys and uallowing
the keyboard control to load in when ready will
always give an output whose spuces are the sum
of the spaces of the two (or more) letters held
down.

The technique of send'ng with this kever is
dightly different than typewriting, since the
litferent letters have different lengths. The

20

operator must keep slightly ahead of the code,
holding each button until the Jetter hegins
{ulthough there is a two-dot-length memory ®1.
Once one develops a feeling for it, sending is
almost ctfortless.

I would like to thank WMr. H. CGranberg,
OH2ZE, for inspiration and helpful correspond-
ence during the early stages of this kever, and
Mr. Ralph Stanley for the use of his workshop.

o5

5 Tt would not be too difficult to add another shift register,
if a longer memory were desired. The extra shift register
would be loaded by the keyboard, and its pattern transferred
to the other shift register (rather than being shifted-down}
just before read-out of the nriginal register; in this way the
memory would be extended back a whole letter. However,
with this arrangement the automatic repetition of a held
button would definitely be i hindrance. since a second read-
in would take place hefore the tirst had begun to read out;
the best solution to this is probably tu make read-in oceur
only when a keyboard button is closed, with some shaping
to prevent multiple read-in from contact noise or bounce.
The present memory seems quite adequate, however, and
any gain from a larger memory seerns doubtful.

QST for




An
Audio

Peak

Limiter
for
Voice

Transmission

BY SYDNEY H. MOATE,* W6ZEM

ested in more 100-per-cent (QSOs and up to

10 times more arerage power output ! from
his transmitter, ut very modest cost. The unit
described here is reasonably simple to construct
and has the following features:

1t prevents overmodulation and flat-topping
while allowing up to 10 db. more average output.
No modification of the transmitter is required.
The limiter connects in series with the micro-
phone leads and may be cut in or out as desired.
It is designed with fast attack (approximately 1
niillisecond ) to prevent overshoot, und with the
fast release (approximately 100 milliseconds)
necessury for effective speech limiting. Natural-
ness of the voice is not affected when using up to
15 db. of limiting. Vox and other speech-operated
¢ircuits work more reliably. The total cost of the
parts should not be over $20.

Used with an s.8.b. trunsmitter, the average
output power will increuse greatly, and if a scope
ig used on the output of the transmitter you will
notice that cach syllable and word will modulate
the transmitter to peak power without Hat-
topping.

A brief description of the circuit. Iig. 1, follows:
The input stage is an emitter follower, which
provides a high-impedance input (43,000 ohms)
to match high-impedance microphones. #; regu-
lates the atount of limiting. Next is the coun-
trolled stuge, using the common-emitter con-
figuration with the emitter bypassed through a
transistor which controls the gain. The audio

Tms article is for the amateur who is inter-

* 1:421 8th St., San Fernando, Culif.

! This should not be coufused with peak-envelope power,
which will remain the same for a given transmitter. The
limiter (compressor) increases the average power output
by *‘filling in the gaps'' in those intervals during which the
actual voice power ontput is normally low. The increase in
average power will depend on the characteristics of the
speaker's voice and his habits of speech. — KEditor.
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The bencfits of audio compression are
well known. The compressor or limiter
described here uses transistors to form a
compaect package that can be hooked in
hetween the microphone and the normal
speech amplifier of any phone trans-
mitter. Operating characteristics are
similar to those of the tube-type com-
pressor described in February 1963 QST.

output is taken from this stage aut K. The bypass
transistor, ()3, is turned on through the 100K re-
sistor to provide full amplification. The third
stage, (4, s a common-emitter amplifier used as a
voltage amplifier. This is followed by a direct~
coupled common-collector stage which is a cur-
rent amplifier providing a low-impedance source.
The output i8 rectified by two 1N34As and fil-
tered by the 25-pf. capacitor to obtain d.c. con-
trol voltage. The 1N34A across this cupacitor
prevents the developed voltage from exceeding
approximately 0.2 volt. This provides for fast
release even on loud noise pulses. Power require-
nments are ') volts at 3 ma.

The construction of this device is simple aund
straightforward. The author constructed his on
a phenolic board and placed the whole unit with
its O-volt battery in a 214 X 414 X 114{-inch
Minibox. Placement of parts is not criticul but
should be in logical sequence. A few words of
caution are in order: be sure to have a good
ground connection between the circuit ground
and the metal box, and also between the box and
the transmitter proper. The output must be
completely shielded to prevent hum and r.f.
pickup in the high-impedance circuits. 1t is sug-
wested that the circuit be followed us closely as
possible to avoid difficulty. Approximate pluce-
ment of the parts may be seen in the photograph.

Setting Up

Installation and adjustment may be accom-
plished as follows:

1) Before vonnecting the limiter, adjust the
transmitter volume control for proper modula-
tion. Note the setting, and do not change it
again until after /Ky in the limiter has been ad-
Jjusted.

2) Disconnect the microphone from the trans-
iitter and connect the output of the limiter to
the microphone input. Connect the microphone
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Fig. 1—Circuvit of the audio limiter. Capacitances are in

uf.; capacitors with polarity indicated are electrolytic;

others are paper. Fixed resistors are Y4 or V2 watt; resist-

ances are in ohms (K = 1000). Operating current at
@ volts is 3 ma.

Ci, C2—See text for discussion of values.

Ji—~Microphone jack {Amphenol 75-PCIM or similar).

to the input of the limiter.

3) Turn on the limiter and set R; at maxi-
mum,

4) Speak into the microphone in normal voice,
and at the same time adjust /22 for proper modula-
tion of the transmitter. Mo not adjust Ry again.

5) Adjust the amount of limiting at R;. This
should be uhout 12 to 15 db. when speaking at
normal voice level.

6) Use the transmitter volume control for
proper level with the desired amount of limiting.

'wution: [t is possible to overdrive the limiter.
Adjust /1 so this cannot occur.

Certain conditions must be met when using
sudio limiting. Background noise should be kept
to @ minimum, and breathing into the micro-
phone should be avoided as much as possible.
If high background noise is present, reduce the
winount of limiting used on local QSQOs for better
signul-tn-background-noise ratio. ('n other con-
tacts this will not be noticed, und full limiting may
be used if desired. Another requirement is that
the transmitter must be able to withstand the
increased demands on it. The average power will
be roughly what it would be on c¢.w., so using
the c.w. rating for your particular transmitter
will be fairly safe, but for the first time or two
keep your eyes open for overheating. Because of
the fust attack and release times of this limiter,
it will pump for u few cyceles (like a dumped oscil-
lation) when it is first turned on. This does not
wifect the operation after the initial turn-on, but
prevents one from turning the unit on and off
between transmissions. Ilowever, this is no
drawback, since the current drain is so low that
u single battery should lust from three months
to u year, depending on the suimount of vperation.
If desired, a well-regulated and well-filtered a.c.
supply could be used, but I did not consider this
worth the additional cost.

Under some conditions a couple of minor modi-
fications may be in order. Since this limiter is
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Ri—10,000-0hm Audio taper (Mallory MLC 14-A-5)
R:—10,000-0hm linear control.

Rs—See text,

P1—Mic. connector (Amphenol 75-MC1F or similar).
S$1—S.p.s.t. toggle mounted on Ry

used in series with your existing microphone and
speech cquipment, it is desirable to have the
proper frequency response. If you desire more
lows, increase the value of the 0.01-uf. input
capacitor, (', to 0.02 uf. or more. Using 0.1 uf.
will give fairly Hat response and will not affect
vour present frequency response. To restrict the
high frequencies to reduce sibilunts and other high-
frequency sounds, bypass the output to ground
through a low-value cupuacitor. In my cuse, it
required 0.001 pf. shunted across the output.
The desirability of audio shaping becomes
apparent if one realizes that voice input is not

2 If a control cannot be found for R2. repiace it with a
(0,000-ohm lixed resistor, with the vutput taken from the
collector of Q2. The audio level is then adjusted by the
transmitter’s audio gain control.

The limiter is built on a phenolic card fitting into a Minibox.
Atthe right, alongside the microphone fitting, is the limiting
control, R, with the on-off switch, Si. The cable leaving the
unit at the left terminates in a microphone plug. The minia-
ture control at the lower center is the output level control,
R;. In general, the partslayout follows the circuit diagram,

QST for



flat, and since the limiter is a fast variable-gain
amplifier it will limit more on the louder frequen-
cies and less on the softer ones, thus tending to
make the output frequency response tflat. There-
fore, shaping the response as much as possible to
the voice frequencies from 300 to 3000 cycles
should be & good compromige.

K3, in series with the buse of the transistor
following the controlled stage, may be increased
in value for more output voltage, und vice versa.

This limiter may be used with uny transmitter
using voice modulation — s.s.b., a.m., or n.b.f.m,
Properly used with an a.m. transmitter it will
provide a very high uverage percentage of modu-
lation without distortion or overmodulation on
peaks. With n.b.f.m. it will prevent excessive
deviation on peaks, thercby preventing the at-
tendant distortion and a broad signal.

The results using the limiter on s.s.b. have
been most gratifying. I no longer use the a.l.c.

in my transmitter as it is not necessary. Many
checks have been made on the air by switching
the unit in and out. A great many different re-
ports have been received and the results scem to
depend on the receiving equipment being used,
although all agree that the signal is easier to read
using the limiter. Most stations said that the
signal was 1 to 2 S units stronger on the S meter.
The results I observed were more answers to
('Qs, more complete QS0s, and better operation
of the Vox. My relative output meter, which
used to average ubout 14 scule as I spoke, uver-
ages 34 scale with limiting, while the oscilloscope
shows no flat-topping and every word modulates
to peak power. But results are best under the
worst band conditions. When the band starts to
fold and I am having trouble getting more than
50 per cent of what is being said to me, almost
invariably the other station will get me Q5. Isn't
that what we're all after? D

i

The Grand National Convention of the Association of
Radio Amateurs of the Republic of Mexico, was held in
Torreon, Coahuila, Mexico in May with over 500 attend-
ing from both sides of the Rio Grande. Shown in the
photograph, taken just outside the Hotel Elvira, where the
convention was held are, from left to right: Hank Fischer,
KS5YHF; Chula Arpee; Lee Arpee, XE2PAY; Tito F.
Fernandez, WA5DFO; and Joe Korkames, W 5BKB.

IARC CONVENTION

The International Amateur Radio Club will
hold its third annual convention on September
18 and 19 at Geneva. There will be visitors and
guests from many parts of the world, making it
truly an international convention. Besides the
customary assortment of technical papers, there
will be an opportunity to operate the stutions
4UIITU — 4UGITU ut ITU headquarters in
(ieneva, and the station HB31TU which will be
set up at the scene of the 1TU Plenipotentiary
(C'unference headquarters in Montreux. Tentative
plans call for a charter jet flight from New York
on the evening of the 16th, returning to NYC on
the 20th. Those interested in this flight should
contuct Richard Lannigan, American Express, 65
Broadway, NYC phone WHitehall 4-2000. Kor
further information on program, accommodations,
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‘W-Straysal

and [ARC activities, write to the International
Amateur Radio Club, Box ,1112 (ieneva 20,
Switzerland. Or look for 4ULITU on 20 meter
8.8.b. — they usually can be found on 14,292 ke.
at about 1200Z.

WB6AON idn't know the repercussions if
would cause when he wrote on the buck of his
()SL to YM4LP, ‘1 don’t win contests, but I have
fun.” It so happened that 9M4LP's XYL, Lorna,
opened the mail first the day the card arrived. The
next day, 9M4LP, who i3 an avid contest enthusiast
and who several times a yeur hangs u ‘Do Not
Disturb” sign on the door of the radio shack,
Jdiscovered a new plaque hanging on his shack wall.
It was inscribed with WBGAON’s quotution and
was headed by the following: Motto of the ideal
amateur husbaud!

Willthe real W2EOH step forward? That he did disclaim-

ing any relationship to the W2EOH shown in the June

QST VHF SS caption. As is obvious, we goofed and the
real pilot of the aircraft shown was W2OEH.
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A Slow-Scarlt Vidicon Camera
In Three Parts — Part III

Setup and Operating Procedures

BY COPTHORNE MACDONALD,* WA3BTK, EX-WA2BCW

scan TV camera requires much more time

and patience to adjust initiully thun does »
conventional cloged-circuit TV camera. With
normal TV, 30 complete pictures come along
every second and one can see the results of an
adjustment immediately. Not 8o with slow-scun
TV: one must wait at least & seconds to sce the
results of many adjustnents. Patience and a
systematic setup procedure ure essential for
proper operation of the equipment and the sanity
of the operator. Fortunately, if good quality
components have been used, and attention hus
been paid to adequate ventilation, the udjust-
ments need not be made frequently.

'BECAUSE of the slow scanning rates, a slow-

Netup and Alignment

The vidicon can be permanently damaged by
the upplication of improper voltages, or by lack
of scun if the beam current is high. To prevent
this the step by step setup procedure outlined
below should be followed before the vidicon is
installed.

I. Check all points where waveforms are
given, with a calibrated d.c.-coupled scope. The
given sawtooth amplitudes ucruss the yoke
windings (waveforms A and B) will produce
square raster approximately 54 x 34 inch. If

* Westinghouse Electric Corporation, Electro-Optical
Equipment Dept., P.O. Box 10534, Pittsburg, Pa. 15235

Parts I and Il appeared in June and July, 1965, QST,
respectively.

+1.5
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+05 /\ /\---4- 0.7V.
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Waveform A
Horizontal deflection-voltage waveform measured be-
tween black and red deflection-coil leads.
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the positive excursion equuls the negative ex-
curgion (a8 shown) the raster will be centered
on the vidicon, if not, rendjust the centering
controls.

[f the period in waveform A is not 66.7 ms.
adjust Ry until the horizontal multivibrator
locks in at 15 ¢.p.s. 1f the vertical period is not
$ seconds, adjust Rx.

The pulses in waveform (' should be 5 ms.
wide at a |5-c.p.s. repetition rate and 30 ms.
wide at '4-c.p.s. repetition rate. The horizontal-
rate pulse width can be adjusted by changing
R4 and the vertical rate pulse by chunging 1243.

The beam coutrol, R7, should be set at full
counter-c.ockwise position for waveform D, and
full clockwise for waveform 1. The high fre-
quency square wave between blanking intervals
should be approximately 10 ke., though this is
not at all eritical.

Waveforms I, (i, H, and I are given to aid
trouble-shooting.

2. 'The subcarrier frequencies ure set next:

A. Set up a scope and audio oscillator or
other means to check the audio frequency at the
‘“g.c.f.m. monitor” juck.

B. Ground Pin 7 of Vgr. Adjust /76 for an
output frequency of 1200 ¢.p.8. Unground Pin 7.

C. Pull Fg out of .ts socket. Adjust /25 for
an output frequency of 2300 c.p.s. Replace 1.

D. Short the primary of Ta. Adjust R for
an output frequency of 1500 c.p.s. Unshort the
primary of Th.

+1.5
+1.0

+0.5
<

~N [¢]
o
AN
-1.0 4o N ~1V,

-5 =8 sEc——]

Waveform B
Vertical deflection-voltage waveform measured between
green and white deflection-coil leads.
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3. Check the current in the red focus coil (I.2)
lead. Adjust R19 until the current is 20.5 mu.

4. Check voltages at the vidicon socket with
a vacuum-tube voltmeter.

Between pins 1 und 8 — 6.3 volts u.c.

Pin 7 to ground — 0 volts

Pin 5 to ground — + 300 volts d.c.

Pin 6 to ground — Adjust ) for a reading
of 4+ 75 volts.

Clenter arm of Re to ground — Adjust R
for u reading of 4 10 volts.

5. Muake a bar pattern test chart by applying
strips of 34-inchi-wide black electrical tape to
white cardboard. Muke the white spuces between
strips of tupe equal to the tape width. Determine
the proper vidicon-to-lens distance by setting
the lens focus adjustment ut the shortest dis-
tance marked on the lens barrel (26" for ex-
amp'e). Position the bar puttern that sume dis-
tunce in front of the lens. With u piece of white
paper held at the reur of the lens to pick up the
test pattern image. check lens-to-paper distance
for best focus on the paper. Put the lens in its
normal mount und position the vidicon in the
yvoke-focus coil ussembly so that lens to face-
plate distance is 0.1 inch less thau the optimum
lens to paper distance determined above. With
the test pattern the swine distance sway from
the lens. opticul focus will now be wpproximately
carrect, Urient the pattern so that the bars are
vertical.

6. With vidicon socket still disconnected,
check the operation of the video wmplifier by
monitoring pin 2 of ¥Fga with a d.c.-coupled
scope. Turn Rz fully clockwise. The voltage
should be very close to zero. Wrap u piece of in-
sulated hookup wire around the lead going to
pin 1 of V1. Bring this lead close to the vidicon
target or target lead. The voltage ut pin 2 of
1'sa should go several volts negative if the wimn-
plifier-detector circuit is working proper.y. ILte-
move the wire.

7. Shut oft the power to the camera. Connect
the vidicon socket to the vidicon, being eareful
not to disturb the lens-to-fuceplate distance set

+50 oee
. /L G
] )
0 ]
L——‘ 66.7M$.—oi

Waveform F
Measured between pin 8 of V4 and chassis.

X 40 MS.
.”# l‘« — +260
=00 - /l —~+180
b3 sEC—- )
0o
Waveform H

Measured between pin 6 of Vi 4 and chassis.
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Waveform C
Measured between pin 7 of VeB and chassis.

0
~50 )
100

Waveform D
Measured between Grid No. 1 (pin 2} of the vidicon and
chassis, with beam control fully counterclockwise.

Waveform E
Measured between Grid No. 1 (pin 2) of the vidicon and
chassis, with beam control fully clockwise.

previously. Set 7 (beamn control) fully counter-
clockwise. Set Rg (contrust control) fully clock-
wise. With normal room illumination on the
test pattern, set the lens at f/1.9. Monitor pin 2
of Vea with u d.c.-coupled scope. Turn on the
cainera power. Allow a 5-minute warmup period.
Set Sy in the ‘auto” position: the shutter should
upen every 8 seconds for about 0.5 second period.

8. Cup the lens. The voltage at pin 2 of Vea
shonld be neur zero. Advance &7 clockwise just
beyond the point at which the Vea pin 2 voltuge
goes sharply negative. After » minute or so the
voltage should return to zero: if not, increuse
&7 u little more. (If the output still does not drop
to zero, stray light is probably reaching the
vidicon faceplate. Check for light leaks in the
catnera housing. )

© 46OV,
(©)
L ) 20V,
o f+—8 SEC - m
Waveform G

Measured between pin 8 of V2 and chassis.

E~— 66.7 Ms—l

/, —+280
—+210
o
RT5MS. ®
1]
Waveform!

Measured between pin 1 of Va4 and chassis,
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9. Uncap the lens. Some voltage variations
should now be scen on the scope as the vidicon
is scanned.

10. View the picture on u monitor. A conrse
bur pattern should be visible if monitor contrast
is set properlv. Rotate the yoke until the hurs
appear verticul on the monitor and the top of
the scene is at the top of the display.

11. Electrical und optical focus should be
touched up to give the sharpest picture. Move
the vidicon « little at a time to optimize optical
focus, and 8y a little at a time to optimize elec-
tricul focus. This is a rather tedious procedure
since the cffects of an optical focus change do not
show up until 8 scconds later. Tt cunnot be
rushed. However, if the adjustment is made by
moving the vidicon, and if lens-to-test-pattern
distunce is the sume as the lens focus setting,
the lens foeus distance culibration will be correct
for all settings once the focus procedure has been
completed.

12, With the monitor ¢ontrast and brightness
controls set so thut 1500 c.p.8. gives a just-barely
black picture and 2300 e.p.s. gives the desired
“white” Dbrightness, view some scene ut proper
focus distance. Adjust “f” stop and contrast
control, I3, for the most pleasing picture.

Clamera Operation

A few rules of thumb ure:

A. If the picture “white” ureas are too dim,

open the lens, turn £y farther clockwise, or in-
crease the light on the scene.

If dark areus in the picture are too bright,
do the opposite.

B. Operating with low video gain (23 near
the c.c.w. end) and high light level can degrade
resolution. For this reason, and also to permit
leny settings giving maximum depth of field,
operate with the 23 near the clockwise end, and
adjust the **f" stop for the most pleasing picture.

(. Vidicon sensitivity depends on target
voltage. The 10 volts suggested in step 4
should be satisfactory in most cases. Should
white spots be visible in the monitor display,
reducing the target voltage may eliminate them.
1f more sensitivity is nceded, the target voltage
may be increased, but in no event beyond +15
volts.

D. Do ot operate with 25 more clockwise
thun is necessary to produce u good picture,
since the additional beam current may produce
shading effects, aund vidicon damage if the sweeps
should fail.

li. If the vidicon is removed, repluce it in the
same position so that the sume raster area is
scanned; otherwise, shading may appeur due to
“raster burn’’ effects.

17, 1f the shutter is kept in the “open” posi-
tion, much less light will be required; of ecourse,
one cannot view moving objects in this mode.

OEF—
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QST congratulates . . .

Harry V. Williams, YW1MBXK, who was just elected
as president nnd chief operations officer of the
Hartford Fire Insurance Compuny and the Hartford
Accident and Indemnity Company and . . .

Russell McFall, W3JAB, who was recently elected
president of Western Union, at 43 the youngest. man
ever clected to the top post of the 114-year-old
company aud .

Alexander A. l\ILI\Cn7li‘ WIBPI/W2S0U, well-
known to comumercial radiops as co-author of Kadio
O perating Questions and Answers, who has joined the
staff of IEEE as assistant to the managing editor
and . ..

John M. Norton, K2GIN, licensed in 1959 as
WSTBM, who hus been promoted to general man-
ager of [BM's Advanced Systems Development
Division, White Plains, New York and . . .

K2TFA, K2TFE, K2UKE and W2HZZ, who ure
teaching a course, ** Electronies for Scientists und
Engincers'' under the auspices of the Mid-Hudson
sccetion, American Institute of Chemical Engineers
and . . .

Andrew V. Smith, W7IMW, who has rceently
been uppointed Viee President and General Manager
of the Oregon Area Pacific Northwest Bell Tele-
phone Co., and .

The Most Rev crcnd Nevin Hayes, OA7Q, prelate
nullius* of Sicuani, Peru (but a native of Chicago)
upon heing named Titular Bishop of Novasinna by
[’opc Paul VI and .

’ Romthl;, an admmletra.tor of a small area not a part of
any diocese.
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Dr. Leonard C. Silvern, K6RXU, adjunct profes-
sor, University of Southern Culifornia, who will
teach nt the NDEA Summer Institute for Educa-
tional Media Specialists.

Remember the Stray in January 1965 QST where
W6HG asked huatns holding ull three top radio
tickets — Amateur Kxtra, First (‘lass Telephone,
and First (Class Telegraph, to get iu touch with
him? So far, 29 have responded. Most of the ealls
ure from states near the coasts. In fact, there was
not a single W0 or W8 in the bunch.

Christian Zangerl, OBR9CZI, has written a booklet
entitled, The Radio A\mateur’s Vocabulary. which is a
Cierman-to-English dictionary of amateur, electronie
and commuunications words and phrases. It contains
over 4000 words and expressions and should he use-
ful to hams, students, and SWLs. The booklet can
he obtained dircetly from Christian Zangeri, Dorn-
hirn Nachbauerstr 2%, Vihg., Austria. The price is
$1.25 U. S. Funds or 11 IRC's,

The Post Office Depariment promises faster mail
service with the new Zip codes, Use yours when yon
write League Headquarters. Use ours, too. [t's
06111,

FEEDBACK

In Fig. 4 of the " Miser's IDream’ receiver (May
ONTY, ap a.ug.c. disabling switeh should have been
shown iu the cathode circuit of the 12AX7 a.g.c.
amplifier stape.
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The Mainline TT/L F.S.K. Demodulator

An Advanced Design, Including Auto-Start, for Converting
F. S. K. to Teletype Pulses

BY IRVIN M. HOFF,* K8DKC

The demodulator described in this arti-
cle. designed by Keith Petersen, W8SDZ,
and the author with the assistance of
K3NIO. makes use of the principles dis-
cussed earlier in this series on RTTY.
Its superiov performance has been veri-
fied by RTTY enthusiasts who have built
it from advancc information. Included
is a brand-ncw auto-start system that
ignores c.w. and phone signals, and an
optional automatic motor control for
unattended operation.

This is the seventh in the serics of
articles by K8DKC on radioleletype
principles and practice.

tion have recently been made through gov-

ernment contracts and industrial rese:rch.
As only a limited group has had access to this in-
formation. many of these developments have
not. been brought to the attention of the ama-
teur. [t also seeruws unfortunate that many of the
technical points uiready published in amateur
journals specializing in RTTY have not received
the attention they deserve.

The Muinline TT/L F.8.K. Demodulutor is an
outgrowth of the concerted effort of several wmu-
teurs to remedy this situstion. It was designed
with current commercial practice in mind and

SIGNTFICANT advances in radioteletype recep-

#1733 West Huron River Drive, Ann Arbor, Michigan
18103.

L 'P'he operating principles of the various circuits used in
this demodulator were deseribed in April 1965 N7', in the
wrticle “Over-All Design (‘ongiderations for RTTY De-
modulators.” The reuder should refer to that article for
additional explanation.

This Mainline TT/L De-
modulator, wusing «a
somewhat earlier ver-
sion of the circuit, shows
one possible arrange-
ment of panel controls.
The physical layout can
be varied to suit one's
taste, so long as the
usual principles of au-
dio and d.c. circuit con-
struction are observed.

incorporates a number of features never before
offered to the wmateur. Although most of these
features are not reaully “new,” the manner in
which they are applied represents a new approach
to demodulators in amateur communication.
This unit, designed specifically for this series
of QST articles, was developed by Keith Petersen,
W8SDZ, and the wuthor with the guidance and
asgistance of Victor Poor, K3NIOQ, Chief Iin-
gineer, Frederick Klectronies Corporation.

Basic Philosophy

Recent experiments by amateurs and others
indicate that w.m. reception! offers substantial
improvement under certain types of conditions.
These would include strong neurby interfering
stations, und weak signals exhibiting selective
fuding. On the other hand, f.m. reception still
has certain advantages during very rapid fading
and with some types of static and impulse noise.
Nince there is no clear-cut separation of these
conditions, it was felt that the optimum demodu-
lator should offer either f.m. or a.m. reception at
the option of the uperator.

We believe the Muinline TT/I, F.S.K. De-
modulator is the first unit designed with both
types of reception ip mind. Under normal cir-
cumstanees, it would be neecessury for the indi-
vidual to build two separate demodulators and
then change back and forth as conditions would
indicate. This is not only a duplication of com-
ponents, but is somewhat inconvenient fur the
average operator.

Thus the primary aim of the TT/L was to
offer u basic unit that was suitable for either
optimum f.m. or optimum a.m. reception. Simple
front-end sections for either w.m. or f.m. could
then be added ut low cost, und easily exchanged
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82

103 15O

Fig. 1 —Circuit of the Mainline TT /L F.S.K. Demodvulator basic unit. Capaciters with polarity marked are electrolytic; 0.01-uf. capaciters across 115-volt line are disk
ceramic; others are Mylar. Except as indicated, resistors are 2 watt. The 30,0600-chm resistor in the cathode circuit of V24 should be within 5% of the specified value.

CR;:-CRi7, iacl.—Silicon (Sarkes-Tarzian F-4 or equiv.).  I;—Neor lomp, NE-51. T:, Te—Iaterstage audio, 1:3 primary:secondary turns
CR;s-CRx; incl.—Silicon, 800 p.i.v. (Sarkes-Tarzian F-8). R:, Rz, Ra, Ri—Linear control, ratio; 10 ma. (Stancor A-53),

L1—350 henrys (Stancor C-2345). S1—D.p.d.t. toggle. Ts—125 volts, 50 ma.; 6.3 volts, 2 amp. {(Stancor PA-
L2—13 henrys, 65 ma., 500 ohms (Stancor C-1708). 1, Sa—S.p.d.t. toggle. 8421).

L=—12 henrys, 30 ma., 400 ohms (Stancor C-2318). Sz, S7—D.p.s.t.toggle. T:—520 volts c.t., 90 ma.; 6.3 voits, 4 amp. (Stancor
I, I2,13—Neon lamps, NE-2. Sy, S5—S.p.s.t.toggle. PC-8420).
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£ M. INPUT SECTION

3000/ 5% 018

330K

T I

\1
. L l
0z _| 015 ~q88
mh, >3300

6AB4 6BN6s

/

343(43

Le

470 88
TTETTETT
"L' BAND-PASS INPUT FILTER
{ FOR 2125/2975 TONES)

Ju

AMPLIFIER
STAGE

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS { ml);
OTHERS ARE IN PICOFARADS ( pf. oR putl);
RESISTANCES ARE IN OHMS; K = 1000.

O MARK (2125)

S0K GROUND
BALANCE I :E
[- l' 0068

-0 SPACE(2975

LIMITER STAGES

FILTER SECTION
(LINEAR RESPONSE)

Fig. 2—The f.m. input-section circuit. Except as indicated, resistors are Y2 watt; capacitors are Mylar.

Ci, C2, Cs,—Values are for 2125 mark and 2975 space.

For 1275 and 2125 space, omit Cz and change Ci to

0.33 and C2 to 0.2. L7 and Lg must be adjusted accord-
ingly.

Ls, Ls Le—88-mh. toroid.

for different. front ends should future develop-
ment merit such a move. This would offer the
ultimate versatility «t minimum expense. wund
at the same time provide an excellent “test bed "
for comparative checks.

Circuit Description

The circuit of the basic TT/L unit is shown in
Fig. 1. A switch, Sy, enables the operator to select
various input sections he may have constructed.
Ty, 2 12AT7, is used us an amplifier to raise the
voltage to a level sufficient for the detector stuge
which follows. Transformers in the plate circuit
of this tube further raise the output voltage to
over 100 volts.

The detector stuge is a normal parallel-
combined system to which a second detector,
('Ry-C Rz, has been added for the indicator and
auto-gtart. circuits us well as for reversing the
reception should the transmitting station be
“upside down.”

The output from the detector goes into a
cathode follower, 17us, which isolates the low-
pass filter from the detector. The low-pass filter,
a 3-pole Butterworth cutting off at 28 cyeles,
wus specially designed for this demoulator. [t
has excellent skirt selectivity and gives an opti-
mum “eye pattern” on RTTY reception. It is

2 Poor, " I'ilters for RTTY,” RTTY Bulletin, May, 1961,

30

L7, Ls—Adjustable, 8-60 mh. (Miller 6319).

Rs—Linear control.

Ssx—Phenolic rotary, 2 poles, 2 positions.

Ts, Ts—Interstage audio, 1:3 primary:secondary turns
ratio; 10 ma. (Stancor A-53).

believed this is the tirst low-pass filter with these
charncteristics ever offered the amateur. The out-~
put of this filter will be essentially sine-wave.

Another cathode follower, Vs, provides the
proper output termination for the filter and also
provides the very-low-impedance drive needed
for the uutomatic threshold corrector stage
which follows.

The DTC/ATC stage was derived from the
Puge patent® as well as from u Press Wireless
patent of 1948.% A switch, Si, when placed in the
ATC position allows normal reception un single-
channel copy at keyboard-speed typing. T'he
DTC position is normally used for all other re-
ceiving conditions.

A third cathode follower, 173, separates the
DTC from the slicer stage. 172 presents the proper
impedance fo the DTC on both negative and
pusitive ouiput voltages. If the DTC vutput were -
fed directly to the slicer, little or no DTC action
would occeur at times when the output was posi-
tive, because the grid of the slicer goes to low
impedunce with positive voltage.

The slicer i8 a modified trigger tube with
stable characteristics. Inputs as low as 30 milli-

3 . 4. Patent No. 2,999,925 held by Page Communica~
tions Engineers, and valid until January 1978.

+ U. S, Patent No. 2,443,431 held by Press Wireless, and
valid until June 15, 1965,

OST for




volts will cause the slicer to change its output
from murk to space, giving in excess of 60 db.
dynamic range for this stage alone.

The output of the slicer is fed through un
OR gate to the grid of the keyer tube. The
keyer tube then acts ag an on-off switch to con-
trol the action of the printer, which is connected
in its plate ecircuit. Any reasonuble number of
printers (or reperforators) can be placed in series
in the plate circuit. The output of the f.s.k.
driver then switches from “ 4" to “—="" us the
printer receives RTTY.®> This oceurs both for
incoming signals and at those times when the
keyboard is used. As a result, this system adapts
immediately to *‘retransmit,” where reception on
one band will sutomatically key a transmitter
on another. This is sometimes used for reluying
traffic automatically from one band to another.

The reversing voltuges on the f.s.k. driver
offer a simple method of quickly adapting various
transmitters to RTTY, und at the same time
offer optimum keying characteristics with no
relays, as described in May QST.%

The power supply uses large transformers and
chokes for extended life and cool operation.

The F.M. Input Section
The f.m. input section. shown in Fig. 2,
probably will be the “workhorse’” unit for those
not able or not desiring to obtain the expensive
filters needed for optimum a.m. reception. A

5 Hoff, “ Transmitting Radioteletype,” ST, May, 1965.

switch, Sk, on this section bypasses the limiters
and changes it into a broad-filter w.m. input
unit. Consequently, the average operator will
feel little need to add further sections to the
basic unit.

A l-ke.-bandpass input filter of the 3-pole
Butterworth type was designed for this unit by
K3NIO. This filter will work with the 2125/2975
audio input tones, but not with the 127572125
tones. We have no input filter design to offer for
those tones, and such a filter would be propor-
tionately difficult for the home enthusiast to
construct with normal test equipment.®

There are two stiages of limiting, 110 and Vg,
each using a 6BN6. This tube is used almost ex-
clusively in better-quality f.m. receivers for
stereo hi-fi sets. 1t is une of the finest limiters
in use today, and each stage approximautes the
gain normally obtained from two ordinary stuges.
This unit limits clear down to —063-db. input
level — thus making true the comment you can
copy signals you can’t even heuar.

The limiter stages are transformer coupled
for zero time constant. This enables the limiter
to recover instantaneously from noise bursts and
impulse noise pulses that are greater in strength
than the RTTY signal. The usuul (' coupling is
not suitable for optimum limiting.

The output of the limiter goes to a filter using
low-Q TV coils. These not only are adjustable,

% For those requiring the 1275/2125 tones, an excellent
bandpass input filter can be obtained through Klectrocom
Industries in South Bend, Indiana.

OPTIONAL

A.M. INPUT SECTION

MARK
210 :o;—-

NARROW-
SHIFT SPACE

+210

SPACE

600

Rg

Fig. 3—Optional a.m. input-section circuit. Resistances are in ohms; fixed resistors are 2 watt. Capacitances are in uf.;
capacitors are Mylar. Narrow bandpass filters are required for optimum performance.

Rs, R7, Rs—Linear control.
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AM.SYSTEM WITH HETERODYNING V.F.O.

{OPTIONAL)

‘ MARK FILTER II
500.().C
AUDIO

AMPLIFIER MARK

Fig. 4—Block diagram of het-
erodyne system for using
fixed-frequency filters with
different f.s.k. shifts, a.m.

’J:'—OGND.

system,
MIXER }-——-{EPACE FILTERH AMPLIFIER J—OSPACE

AUDIO V.FO. ]

but are readily obtained and easy to mount. For
this purpose they ure ideul, and while equal
results could be obtuined with 88-mh. toroids if
very carefully used, it is not likely that the aver-
age amateur would have the equipment to
properly “swamp’’ the toroids to such low () as
is needed.

While speaking of toroids, it is unlikely that
sinzle-tuned toroids would be optimum for nor-
mal use on RTTY. Their unlouded @ is around
200 for uudio frequencies in this range, and
loading them to have proper “nose’’ response
gives skirt selectivity such that the TV coils ure
better when ull other fuctors are considered.

The Optional A.M. Input Section

Best, results on a.n. reception would be ob-
tuined with rather narrow chuannel filters. If
one is able to buy or obtain plug-in filters of
commercial type, or has the ability to design
and build his own, the optional input section
shown in IMg. 3 will be quite advantageous.
Among other things, the narrow filters make it
eusier to eliminate interference from neurby
signals, 1f the tlters have LOU-150 cycles bund-
width, « simple alternate input scection can be
constructed. For narrow shift, appropriate filters
are exchanged for those used on normul shift.

Because of the sharpness of the filters, a prob-
lem exists with this arrungement when the shift
is not “normal.”" At such times one can switch
back to the f.m. input section, which adequately
copies any shift that is legal,

In the event that quite narrow filters are
used (under 100 c.p.s. bandwidth), a third
optional system might be desired, incorporating
some form of mixer gystem to heterodyne one of
the incoming signals to thut of the fixed filter
frequency. Such systems complicate construc-
tion, but do give excellent results with only two
sharp filters, which can then be used for all shifts
by varying the oscillator feeding the niixer stage.
A block diagram of this method is shown in I'ig.
4. These systems have to be most carefully de-
signed to eliminate “birdies” (mixer products)
and to remain linear with the varying input
voltages that are common in a.m. reception. It
is felt that only the most advanced enthusiusts
would care to invest in such a system, wlthough
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the system has definite advantages when signals
are weak or QRM is heuvy.

The output of the optional a.m. system can be
adjusted to approximate that of the f.m. section
by adjusting the receiver level appropriately.

The Indicator Circuif

An oscilloscope makes a very nice display for
tuning audio tones yuickly and accurately. How-
ever, it udds consideruble expense to a demodu-
lator, particulurly if it is designed to work from
both d.c. and a.c. deflection voltages. If an or-
dinary a.c. oscilloscope is connected acruss the
output of a linear discriminator prior to rectifica-
tion, the pattern often displays ellipses instead of
straight lines. This is not very impressive to the
operator, and he feels it may be due to *cheap”’
filters he is using. To pet straight lines on the
scope, it is necessary to have filters with 25 db.
or so of channel separution, However, a lineur
diseriminator ig still an excellent device for f.m.
reception, und one should not be warmed at the
scope presentation.

Actually, a different presentution is normally
used for linear discriminutors. 1t involves using a
d.c. scope on the output of the detector. and
results in o “tlipping-line” display. 1f the scope
hag suflicient gain, extremely narrow shifts will
give a display identical with those at around
%50 shift, und be just as accurately tuned. A
normal a.c. scope 18 inudequate for tuning narrow
shifts with a linear discriminator.

An alternate tuning system that is inexpensive
and quite securate hus been devised for the Main-
line TT/L F.S.K. Demoduluator. Shown in Fig. 5,
it is called a4 *‘minus-minus” display, and really
is a mark-spuce voltage-comparison indicution.
The detector is arrunged so that the output volt-
age is always negative for either mark or space.
These mark and spuace voltages ure then nsed
to operate a 6F'G6  electron-ray tube. Since
mark is not on at the sume time spuace is on, the
fluorescent pattern does not Hicker when the two
voltuges are identicul. 1f it does Hicker, a quick
wdjustment of the receiver tuning corrects it.
This i the first simple display that adequately
tunes any shift on straddle tuning (receiver
tuned so thut mark and space output voltages
are equal on frequency shifts that are smaller

QST for



than the shift for which the filters are adjusted.)
Enough gain is provided to give usuble displays
on less than 30-c.p.s. shift. The operator wil
goon discover that the gain is linear, and with
an uppropriate dial on Hg, shifts can be accu-
rately determined.

Auto-Start Principles

In addition to converting the incoming signal
from the radio receiver into d.c. pulses to oper-
ate the printer, an important thing a demodu-
lator can be arranged to do is to cupy stations
on the frequency when the operator is not pres-
ent. Basically, what is needed for such “auto-
start” operation is sume means of putting the
printer back into the idling (marking) condi-
tion when the signal goes off. This system could
be likened to a “‘squelch’ circuit where it takes
a signal somewhat above the noise level to breuk
the squelch and allow the printer to uperate. A
quick review of what has been done in the past
might be of interest.

With no typing, there is a steady carrier
signal in the mark channel. With typing, this
carrier is shifted to the space frequency for
those pulses corresponding to a *‘key-up’’ con-
dition. Thus the output of the mark channel is
quite similar to c.w., in that it consists of on-off
pulses. Unlike Morse c.w., the “on’” time is
greater than the “off”” time, although this is some-
what dependent, un the text being transmitted.
For instance, the characters A, EX and Line Feed
contain more spacing than marking pulses.

To allow the printer to come out of squelch
quickly and yet stay in auto-start reliably,
previous circuits have used fast attack and slow
release times. These circuits work rather well,
although quite a few extru characters of garble
often are printed after the signal goes off, be-
cause of the necessurily long release time. The
principal trouble with such systems is that they
respond equally well to both c.w. und RTTY,
80 if the station being copied goes off and is re-
placed by a c.w. station, the printer merrily
goes on its way printing gibberish — :und fre-
quently wasting much paper in the process.

On 6 and 2 meters, where there is little or no
¢.w. activity on the frequencies normally used

INDICATOR CIRCUIT

+210
Q

EMB4/6FG6

IOMEG. _
SENSITIVITY

HLI

Fig. 5—The electron-ray tube tuning-indicator circuit.
Resistances are in ohms; fixed resistors are Y2 watt. Ca-
pacitances are in uf.; capacitors are mica.

Re—Linear control.
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for RTTY, another problem exists. Frequently
there is voice operation on the same channel
used for RTTY, and the fast-attack, slow-release
system will attempt, in mauy instances, to trig-
ger from the vuice signals. 1f the system is set
up for unattended auto-start, the machine often
will print some gibberish. To overcome this, a
long attack time —3 to 5 seconds —is com-
bined with an equally long release time. Then
a steady mark signal of at least 3 to 5 seconds
is required to allow the printer to come out of
squelch. Turning off the units at the end of a
transmission often takes a deliberate lengthy
spuce signal such as is obtained if the ‘“‘break”
key is held down for 3 to 5 secunds. These sys-
tems rarely, if ever, turn on for c.w. or voice,
and rarely will turn on even for RTTY without
the long steady carrier preceding typing.

Thus in one cuse, ¢.w. will trip the auto-start
equally as well us RTTY. In the other case,
neither c.w. nor RTTY is likely to trip the unit
unless the steady carrier is first transmitted.
The latter system would be of little use to those
who like to copy while others are in contact.
Also, the sgpecial shut-down technique often
needed may well allow the printer to run wild
if the long space signal is not sent when the
transmitter goes off the air.

The Mainline TT/L Auto-Start System

It was pointed out that c.w. is normally off
(key up) more than it is on (key down), depend-
ing on the type of “fist” the operator has and
on the content of the text. Such letters as Q, Y,
and numbers like 9 and 9, of course, are mostly
key down. However, tliese characters occur less
often in normal use, and it is probable that
average c.w. key-down time may run from 40
per cent to 60 per cent of the totul time. If a
system could be devised that would require,
say, 75 per cent or more of key-down time to
operate, it might well ignore ¢.w. entirely. Un-
fortunately, it would probably also ignore
RTTY.

K3NIO has devised a clever auto-start system
in which digital computer techniques are used
for recognizing RTTY characters.” This system
works very well, but it is quite complex and
involves muny more puarts than the average
demodulator. K3NIO and K8DKC continue to
use this systemn on the 80-meter band with ex-
cellent results, but each is planning to replace
it with the new system to be described.

W8SDZ did not have facilities to build the
complex character recognition system of K3NIO,
but he did wish to be in a position to monitor a
frequency being used by others while retaining
auto-sturt. He pondered this “75 per cent’
business for a while and came up with an in-
genious application of the basic TT/L circuitry
to auto-start operation —a technique with so
much application that any RTTY operator will
instantly say, “'U'his is for me.” Tt makes use of
the dual-detector system in the T'T/L.

7 Poor, “Autostart for the H. F. Bands,” RTT ¥ Bulletin,
July, 1964.
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Fig. 6—Optional automatic motor-

l.uf
CONTROL. l (M\’LAR) 1.8 MEG.
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+20 470K

HISV.AC,

Since RTTY f.s.k. involves o constant carrier
{even though it is shifted to n new frequency for
space und then back again for mark), if both
the murk und space channels are sumpled it will
uppear us though there is a steady currier ut all
times. The TT/L system us developed by
WSSDZ takes 3 to 4 seconds to charge suffici-
ently to remove the squelch from the printer.
However. it only takes a half second or so of
loss of signal to lock up the printer in squelch
once more. As a result, this 6:1 ratio of attack
to releuse time requires an SO per cent to 85
per cent key-down ratio to sllow the printer
to operate. The circuit has been designed pri-
marily for use with f.m. reception, limiter in.

Since this circuit is activated from either (or
both) the mark and space channels, it requires
no special signal from the trunsmitting station
to operate it, ulthough it may miss u few RTTY
charucters for the 3 to 4 scconds it takes to
charge it initially. However, an optional switch
can be thrown for half-second attuck and re-
lease time. This offers little protection against
e.w., but ig excellent for copying stutions in
round tables, ur using fast break-in. With the
fust release time only 3 or 4 erroneous charac-
ters will be printed, after the signal has disap-
pearced, before the printer returns to squelch.
Since both mark and space channels are swm-
pled, the system will remain operational as long
us there is RTTY on the frequency, us the con-
struction of the characters being used is imma-
teriul.

Beeause of the slow attack time, the TT/L
auto-sturt system ulso otfers protection against
voice transmissions interfering with normal
RTTY operation. Thus it can be left running
on v.h.f. frequencies shared with phone opera-
tion.

In the auto-start section of Fig. 1 a switch,
S5, i8 included to allow the operator to copy
fust breuk-in with optimum results (the fast-
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control circuit. Numbered leads at
top connect to corresponding num-

CRy bersin OR gates in basic unit, Fig. 1.
Note: If motor does not start with
Sin in “manual,’ turn S off; Sin will
then keep the motor on indefinitely.

=130 Bi—Motor in teletype machine.

Ki—110-volt d.c. relay (Potter &
Brumfield KAP11DG); see
text.

Si0—S.p.s.t. toggle.

CR1—Silicon diode, 400 volts p.i.v.
{Sarkes-Tarzian F-4 or
equivalent),

attack position) or to give optimum protection
against non-RTTY signals (slow-attack posi-
tion) should the desired stution terminate its
vperations.

Optional Motor-Start Control

One other optional circuit that, if incorpo-
rated, will give tremendous Hexibility in moni-
toring a spcuiﬁc frequency for long periods of
time when it is pml) ible that therc is no activity
on that frequency is motor-start control for the
printer. Several earlier demodulator Jesigns
have offered motor-start control combined with
simple types of auto-start. These systems have
often failed to operate satisfuctorily, partly be-
eause of the type of auto-start circuit used and
partly because of the peculiarities of the reluys
used to control the power for the printer motor.
Most relays require more current to turn on
thun to turn off. Thus o fixed-level squelch ut
best. is murginul.

The circuit shown in Fig. 6, developed by
W&SDZ, has sceveral advantages over other
motor-control systems. It will not turn on the
motor from voice modulation activity should
the operator use the svstem on v.h.f.; it will not.
turn the motor on with normal c.w.; and. best
of all, it will keep the motor turned on for about
15 seconds ufter the wuto-start system bas put
the printer into squeich. Thus the motor is
prevented from constantly turning on and off
on short transmissions, us well as during the
required c,w. identitication.

The wmotor-control cireuit wus  developed
around the Potter & Brumfield KAP1IDG-
110 v.d.c. relay and utilizes the peculiarities of
that relay. The constructor will find use of that
particular relay beneficiul, us it is possible that
other relauys would not give the same perform-
ance — and perhaps not work at all, A com-
plete description of how the circuit works is
somewhat beyond the scope of this generul
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An inside view of the
demodulator shown in
the other photograph.
Power-supply compo-
nents are along one
edge of the chassis, to

separate them from
the audio and other
circuits.

article, but it clfectively compensates for the
relay characteristics.

This system has been in use at \W8SDZ for
several months and has given completely satis-
factory results, even when he is not in the house.
It is being used on the S0-meter band, where
normal auto-start had not previously been
considered possible except with the charaeter-
recognition digital-computer technique.

Initial Tune-Up

There are two variable controls (pots) which
should go on the front punel: the indicator
sensitivity control, Ky, and the awuto-start sensi-
tivity control, A4 All other pots can go on
the rear of the chassis. They are set-and-forget
types. All switches should be on the puanel for
maximum operating convenience.

Initial adjustments are as follows:

1) Ground the input, with the limiter switch
turned to “off.”

2) Connect a d.c. voltmeter (about 100-volt
range) between the chagsis and the cathode of
1"2n. This is a low-impedance point and a v.t.v.m.
is not nccessary. Adjust Ka in the cathode circuit
of Vaa for zero volts on the meter.

3) Connect the demodulator to the receiver,
set. S in the f.m. position with the limiters work-
ing, and adjust the balance pot, Rs, to give
equal plus and minus swings on the meter as the
receiver is tuned from mark to space, using the

OPTIONAL FSK KEYER(S)

DRIVER

C.W. KEY (FOR NARROW

I SHIFT C.W.1D.)

August 1965

receiver’'s crystal calibrator for a tone. Adjust
the TV coils for the correct tones us described
in May QST®, page 21. The swing will be around
50 volts plus and minus.

4) While receiving RTTY, and with the re-
ceiver tuned to give equal voltages on mark and
space us in (3) above, adjust the indicator balance
pot, R1, to give no flicker. This will nced no
further adjustment.

5) Repeat step (1) above,

6) With the printer turned on, the auto-
start switch, Ss, off, and the standby switch,
Sa, set for normal reception, slowly rotate the
slicer balance pot, 3. In une direction the printer
will run *“open' and in the other direction it
will stop running. (o slowly in each direction
several times, noting the points at which this
change occurs. Then set. the pot at the midpoint.
No further adjustment will be needed.

7) If the ualternate a.in. scction was con-
structed, the pots on the mark (/) and spuce
(R7 or Rg) channels cun be set to give equal out~
put voltages of about, =50 volta at the cathode
of Ver with normal audio level from the receiver.

This completes normal tune-up. These udjust-
ments should hold for a long period of time.

Drift Latitude

Since the Mainline TT/L Demodulator in-
corporates an optimum variable threshold cor-
rector, drifting signals or stations thut are off

V.FO. OR
RTO.

Fig. 7—Optional f.s.k. keyers. Input ter-
minal connects to similarly-numbered ter-
minai in Fig. 1.

Su—Rotary, 1 pole, 3 positions.
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exce.pt

frequency can be copied satisfactorily: little
or no extra biug® will be introduced. Tlis is a
particularly nice feature for round-table un-
attended copy.

Parts and Cost

If all parts are purchased new, the total cost,
including a suitable chassis, is approximately
$107 for the basic unit, indicator, and f.m. input
section. With the exception of the three 8%-nih.
toroids in the bandpass input filter of the f.n.
section, all components can readily be obtained
from regular distributors. The &5-mh. toroids
can be purchased from various individuals who
periodically advertise in Ham-Ads and in RTTY
publications.

The capucitors should all be of the Mylar type
except those in the power supply and the 4-pf.
unit -in the auto-sturt section. These are or-
dinary electrolytics. The diodes in the power
supply should have an S00-volt p.iv. rating;
Sarkes-Tarzian F-8 or equivalent types ure
recommended. The other diodes are all silicon
types and should have very high reverse re-
sistunce — 200 megohms or more. Sarkes-Tarzian
F-4 or equivalent are an excellent choice ut low
cost. Germanium will not be adequate except for
the f.8.k. kevers.

1t is suggested that the two neon bulbs, /.
and I3, in the auto-start circuit he mounted
on the front panel. [y lights when unit is in
standby, and /3 lights when the unit is in normal
receiving condition.

8 I.e., unequal signal pulse lengths on mark and space.

Summary

To summarize, the Mauinline TT/L F.S.K.
Demodulator ofters the following features:

1) A basic unit for optional f.m. and a.m.
input sections.

2) Adaptability to other optional input units.

3) The first minimum-bandwidth low-pass
LC filter design offered the amateur enthusiast.

4) A stable slicer giving in excess of 60-db.
post-detector dynamic runge.

5) Ability to copy shifts approaching zero
with stable transmitter-receiver equipment: a
2- to 3-c.p.s. shift can be copied accurately.

6) DTC/ATC vuriable threshold corrector for
optimum a.n. and f.m. reception.

7) A new iype of tuning indicator that is
accurate and yet inexpensive.

8) Autossturt circuit, for unattended opera-
tion, that ignores c¢.w. .

9) A 3-pole Butterworth input bandpass filter
for the f.m. section; 1.0 ke. bundwidth.

10) Over 70 db. of limiting with normal volume
fevels (f.m. input section).

11) Limiter having =zero time counstant for
instantaneous recovery from noise pulses.

12) F.m. filter section cun be modified for
using 1275/2125 tones by substituting appropri-
ate filters.

Many of these features were never before used
in an amateur unit, and several have not hereto-
fore been availuble in commercial equipment.

(Epiror's NoTE; the cighth article of this series
to cover RTTY tuning indicators, will appear in
a subsequent issue.)

Stolen Equipment

On May 24, 25, or 26, an SX-111 receiver, Serial
No. 1110110, a v.o.m., a Weller soldering gun, and
an f.m. table radio were stolen from the shack of
K3CLA. Anyone with information plesse contact
St. Joseph's Prep Radio Club, 18th and Thompson
Streets, Philadelphix, Pa. 19121.

The Post Office Department promises faster mail
service with the new Zip codes. Use yours when you
write League Headquarters. Use ours, too. It's U6111.

An all-ham wedding took place recently in Louis-
ville, Ky. Nancy Griggs, K4ZZK, wus marricd to
Gtuy Partridge, K4KZH, by Rev. Cannon Addison
Hozia, WA4EKU. Included in the wedding party
were the best man, K4KGE and ushers K4FLP
and W4YYX! The bride was given away by her
father, Bill Griggs, W4RXX.

Ronald Melvin, WA5SEVD, will be operating
from the 10,000-foot level of White Mountain in
Mono County, California, during the last two or
three weeks of August. A group from Ohio State
University will be traveling there to do work at the
University of California altitude reseurch station.
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All operating will be on or around 3860 ke. )SLs
should be sent via WESLT, Ohio State University
ARC, P.O. Box 3052, Columbus, Ohio 43210.

The fourth annual QRP ARC International QSO
Party will begin at 0100 GMT on August 29 and
will end at 0100 GMT August 30.

FK.rchange — Members send QSO number, RST,
and QRP. number. Nonmembers send QS() num-
ber, RST, and ** NM.”

Neoring — Each completed contact counts one
point. A 1.5 multiplier is given for contacts com-
pleted on a.m., and a 1.5 multiplier is given to sta-
tions running 20-watts input or less.

l.og Data— Logs sent for credit should contain
date/time, your QS0 No., RST seut, station worked,
his (SO No., RST, and QRP No., bund and mode.

Frequencies — C.w.: 3.540, 7,040, 14.065, 21.040,
28,040 Me. Phone: 3.855, 7.260, 14.260, 21.300,
28.540 Me.

Certificates will go to the first-place phone and
c.w. station in euch state and Canadian Province.
To be eligible for an award, &« minimum of 75 points
must be scored. Certificates will also go to first-
place winners on each continent.

For more information on the contest or on mem-
hership in the QRP ARC, send a s.us.¢. to K8DZR,
2146 Chesterland, Lakewood, Ohio 44107.
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o Boginner and Novice

When Is A Feed Line Not A Feed Line?

Some Interesting Aspects of Antenna Installations

BY LEWIS G. McCOY,* WI1ICP

becomes an antenna! Basically, the func-

tion of a feed line is to transfer the r.f.
power from u transmitter to an untenna us effi-
ciently as pussible and to do it without radiating.
When the line radiates it can no longer be con-
sidered a simple feed line. If it radiates it is also
an antenna, or purt of the antenna. This article
will discuss the pros und cons, of rudiuting
feed lines — and believe it or not, there are pro’s!

'WHEN is a feed line not a feed line? When it

Antenna Radiation Patterns

Before getting into the discussion of feed-line
radiation a few words about antenna radiation
patterns are in order. Every antenna in a prac-
tical amateur installation, regardless of type,
will have some kind of radiation pattern. In
those directions where the signal is strongest we
have ‘“lobes” und in the directions where the
signal is weuk, “nulls.” \ study of the ARRL
Antenna Book will reveal thut you can actually
calculate in which directions an antenna will
work best before you put the antenna up.

The Novice, starting out in amuateur radio,
will usually put up » simple half-wave dipole
antenna as it is one of the eusiest to make und
get working. Let's get one fact straight immed-
iutely. A radiating feed line will change the the-
oretical radiation pattern of an antenna. How-
ever, and this is most important, the fact that
the feed line radiates isn’t necessarily a bad thing.
True, it will give you lobes in some directions
you didn't plan on. However, the power radiated
from u feed line isn’t necessarily “lost’ power.
The power radiated from the line could be putting
a signal into an urea where you normally wouldn’t
have any signal if just the antenna were radiating.
So there can be an advantage, puarticularly for
the Novice who wants to work as many ditferent
directions as possible.

On the other hand, as a Novice progresses to
the General Class license, he may start thinking
in terms of a rotary beam antenna where he can
actually concentrate most of the radiated power
in one direction. In this case, a radiating feed
line is strictly undesirable. In the case of a rotary
beutn, the only radiation should be from the
beam. Any feed-line radiation will upset the
beam pattern, not only in transmitting but in
receiving too.

Recently we received a letter from an amateur

* Roginner and Novice Editor.
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who had made some front-to-back checks on
three identical commercial tri-band beams, ull
at the saume height above ground and all at
about the sume distunce (about one mile) from'
the amuteur who mude the checks. *Front-to-
back’” on s beum antenna is the ratio of the
strength of the signal off the front, the desired
direction, to the signal strength off the back, the
undesired direction. The three beatns showed the
following results for front-to-back on the three
bands the beams were designed for:

14 Me. 21 Me. 28 Me.
Beam “A" 11.5 db. 11 db. 10 db.
Beam *“B”’ 12 db. 0 db. 12 db.
Beam “(C" 11 db. 3.5 db. 0 db.

Obviously, something was rotten in Denmark!
Here were three identical beam untennas yet
they showed completely different characteristics.
No doubt there could have heen something
wrong electrically, either with the way the an-
tennas were installed or the way they were ad-
justed. However, there is the other possibility,
feed-line radiation. A radiating feed line could
easily upset the front-to-back ratios simply because
the signal radiated by the feed line could mask the
true pattern of the beam antenna by itself. So,
hefore you condemn your antenna for poor
front~to-back, read on.

When we start thinking in terms of beam an-
tennas, or antennas where we don't want uny
undesired lobes, eliminating transmission-line
radiation cun be very important. Our desire
with u beam is to obtain the type of pattern a
beam is known to give. If the feed line radiates,
we won't have the ideul pattern. Fig. 1 shows a
typical pattern. We have taken some liberties in
showing the r.f. radiation but the drawings will
serve to make the point. In Fig. 1 we see the
maximum radiation (maximum forward gain)

The Novice won’t be in amatcur radio
long before he becomes interested in an-
tenna patlerns, gain, and anything to do
with improving his signal by improving
his antenna installation. This article
will provide him with some information
that can be put to good use in his future
anlenna experiments.
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towards the front of the array with u smaller
amount to the buck. There are some smuller
lobes from the beam but for our purpuses we'll
ignore those.

Fig. 1

Now take a look at Fig. 2. Let's suppose in this
ease that the feeder is radiating with o group of
high-ungle vertical lobes. At .\, we get an idea of
what these lobes look like in relation to the
normal beam pattern. B is the view looking
down on the untenna. It is easy to see that our
beam would have poor side rejection and the
“nose” would be quite broad. In addition, we
would have both low- and high-ungle radistion.
In plain English, such a condition would be u
mess! Keep in wmind that in any antenna, the
receiving pattern is generully the same us the
transmitting pattern. The antenna in Fig. 2
would respond to both low- and high-ungle sig-
nals, without appreciable attenuation of either,
and the beam could show  poor front-to-back
ratio because of the feeder pickup.

Fig. 2

Another example is shown in Fig. 3. In this
cnse assume that the feeder is radiuting us wn
omnidirectional, low-angle vertical. Such un
antenna could radiate equally well in all direc-
tions. If you superimpose the beuwmn puttern
over this you wind up with poor front-to-hack,
poor side rejection, and a poorly-detined forward
lobe. To repeat, we have taken liberties in show-
ing these patterns, but they do point up the
seriousness of keeping your feeders from radiat-
ing if you want the best your beam hus to offer.
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It becomes fairly obvious from the drawings
that a rudiating feed line should be wvoided in a
heam installation. As stated earlier, fecd-line
raudiantion may or may not, be important in feed-
ing a half-wave dipole. In any event, the Novice
reader shouldn't become unduly worried if he
has such an instullation. The signal from the
feed line will no doubt kelp you to work in some
directions. However, when we think of bewmns,
we don't want wuything but the beam radiating —
otherwise a primary purpose in using the beam is
defeated.

Why Transmission Lines Radiate

Tt would require much more space than this
article to go into a complete discussion of the
why's of transmission lines. It is suggested that
the newecomer read the three articles) by WIDF
that appeured in QST this yeuwr. These urticles
go into much greater detuil on the why's of
transmission lines than we can do here. Basicully
however, and possibly oversimplifying, feed
lines do not radiate because the radiation field
set up by the currents and voltages in one of the
conductors tend to “‘huck™ the radiation field
from the other conductor. Incidentally, so called
single-wire feeders ure really o misnomer because
the single wire must radiate so it is actually part
of the antenna.

Whenever the currents and voltages in the
feeders are not bulunced the feed line will radiate.
This usuully occurs when power from the an-
tenna i8 coupled back to the feeders. An un-
bulunced condition is set up aund the radiation
fields from the individual feeders don’t buck
each other out. You may have read or heard that
it is always good practice to dress vour feeders
away from the untenna as symmetrically as pos-
sible. This is done to nvoid radiastion coupling
hetween the antenna and feeders.

In nearly all beam instullations these days
coaxial feed lines are used. Tn coux, the feed
cwrrent is carried by the iuner conductor and
the wnside of the outer shicld. If coaxial line is

i Girammer, **''he Whys of "('runsmission Lines,"” Parts l,
11, & 1II, Jan., Feb., March N7, 1965.
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Fig. 4

used properly, the outside of the shield should be
“eold” for rf. Of course if ull current is inside
the line there can be no radiation from the inside.

Checking Your Installation

There are two reasons for radiation from the
outside shield of u coaxiul line. Whenever you
conneet the two conductors of coaxial line to u
split dipole, as shown in the beam in Fig. 4,
vou unavoidably connect both the inside und
ontside of the outer shield to one side of the
uantenna. This makes the outside of the coux
part, of the untenna. Probably the best cure for
this tvpe of installation s a device enlled u
“bulun.” A balun is simply a cireuit thut isolates
the balunced load, the untenna, from the un-
bulanced line, the couxial fecders. There are muny
types of baluns, but in this case n 1-to-1 type
balun would be required. For example, both the
input and output sides of the balun could be 50
or 75 ohms to fit the impedance of the coux used.

The other reuson for radiation from the coax
ariges from the use of a length of coax that hap-
pens to be resonant in the band in use and there
is coupling or pickup between the line and the
antenna. The toughest problem here is determin-
ing whether you have a resonant length of line.
We did some experimenting and came up with «
sutisfuctory method. 1t consists of coupling
arid-dip meter to the outside of the coux and
checking for resonances. This method is shown in
Iig. 5.

ANTE.NNA
——— COAX
TRANSMITTER 4

9 = ’

J_ 6’0 GRID DIP
EARTH L METER
GROUND ™™=

Fig. 5

In making such a check there are a couple of
precautions that should be observed. [irst,
make sure that all connections to the transmitter
—uround lead, mike or key leads, intercou-
necting cables aud so forth — are in place.
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It should be kept in mind that any leads that
wander around before finully reaching ground are
part of the over-all length. Next, manually close
your antenna relay so that it is in the transmit
position. Also, be sure that your transmitter is
tuned up beforehand on the frequency or band
being checked. With the power to the rig off,
couple the grid-dip meter to the outside of the
coax line and curefully tune the grid-dip meter
through the band being checked. You muy have
to make u single loop in the coax in order to get
tight enough coupling to the grid-dip coil. If
there is no dip, it means the feed system is not
resonant. Yon can easily find the resousnce by
going through the grid-dip range, but as long as
it isn’t in the band in use you don't need to worry.

Next, open the untenna reluy to the receive
position, muke sure your antenna trimmer on the
receiver is tuned for a peak and then check again
with the grid-dip meter. (Keep in mind thut
you don't want feed-line pickup in receiving
any more than in transmitting; that's why we
want to check the receiving setup as well). If you
find that vou have u resonance in either receiving
or transmitting the easiest thing to do is change
the length of the feed line by udding a few feet
of linc to move the resonance out of the band.

Using a tribund bewmn adds a few complications
to the problem. You may have resonances on
one band but not ou another. In this case you'll
have to experiment with different lengths of line
to get the one that keeps resonunces out of uny

of the bands to be used.
A7

oo ' L
|-
GROUND ROD

Fig. 6

Those are the methods for checking. It may be
of interest that we gave a tulk on this subject
at 4 recent ARRL convention. One of the hams
who attended the talk called a few weeks luter to
tell us that he had a condition where the front-
to-back was only about one S unit, and upon
changing the line length the front-to-back jumped
to about six 8 units. So, before you condemn the
beum manufacturer, take a good look at your
instullation.

If possible, when muaking your antenna in-
stullution, bring your feed line straight down from
the antenna. If you have a metal tower bring
the line down inside the tower. Connect a ground
rod at the base of the tower to the outer shield,
and then run the voax underground to the shack
as shown in Fig. 6. The ground rod at the bhase,
with the outer braid connected, will serve us an
excellent, fightning protector.



Pardon us for taking liberties with the map of the U.S.,
but this will show what the text is talking about. Any simi-
larity to actual states is purely incidental as far as Cen-
tralia, Westminster and Winnemac are concerned. This
is the fictitious Tenth Region of the National
Traffic System.

The Anatomy of
Public Service
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Part 3: The Price of John Hamm’s Prominence
BY GEORGE HART,* WINTM

No energetic leader such as John
Hamm, WAOXHH, can stay out of
national prominence long. Now John
becomes embroiled in the nationwide
traffic system as a key official and
finds he has taken on quite a job.
Then, comes the emergency. . . .

nent amateur, both locally and nationally.

By diligent, enthusiastic and vigorous effort
{(i.e., by sticking his neck out) he has become
both EC and RO for his town of Southport. The
SCM for Winnemac has asked himn to waccept
appointment as SIEC and RM. Headquarters has
invited him to accept appointment as Transcon-
tinental Corps director, Central Area: John has
to muke up his mind.

JDHN Hanmm, WAOXHH, has become a promi-

Decisions, Decisions . . .

This is what ulways happens. An usmuteur
who is active, versatile, intelligent, willing and
dedicated gets muny more jobs offered than he
can possibly handle. Sumetimes he uccepts too
many of them, works his heart out for a year or
two or maybe three (if he is8 made of stern stuff),
then gradually becomes so sick of it that he
finally chucks everything, sells his gear, lets his
license expire and is never heard of aguin — not
on the amateur bands, anyway.

But we did say that intelligence is a part of it,
didn’t we? If he is intelligent, he will realize
heforehand that he can do just so much volun-
tarily in his spare time (yes, John Hamm has a
full-time job for the mundane purpose of making

#National Emergency Coordinator, ARRL
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a living), and he will not. accept every job of-
fered. And if he is dedicated, he will accept those
jobs at which he feels he can do the most good.

S0 John had to make up his mind. The section
had some good ECs to choose from for SEC, and
some good ORS to chouse from for RM. But
locally, there was no one to replace him as EC
or RO — no one, thut is, who he felt would or
could do the job the way it should be done. So
he decided to keep the local EC/RO job and
twn down the SEC/RM offer. The locul job
would have kept him busy enough, but being a
TCC director appealed to him because it was
different, it put his administrative abilities to a
different kind of test, on a national level. Be-
sides, a good TCC director was needed. John
felt that he could do a good job, that he was
needed, and thut the job would be an interesting
challenge. So he accepted.

What a TCC Director Does

Let's tuke some time to consider just what he
let himself in for. We have already covered his
FC/RO functions to some extent, and as already
mentioned these functions alone took quite a
chunk of his spure time, but not all of it pro-
vided he fortified himself with good assistants
and an active planning committee. One of the
tinest attributes of leadership is the ability to
delegate, and John delegated most of the local
functions under the completed, functioning
AREC organization so that his job consisted
mostly of coordinating. After all, that's what
he is —- a coordinator.

T'he TCC job is u lot different. All John knows
ubout it is what he huas expcrienced. This has
amounted to keeping u schedule with a west
coust counterpart once a week, receiving some
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traffic from him, peddling it into Central Area
NSection or Region nets or the Central Area Net,
a8 practical, and reporting results and traffic
count to the director. The operator at the other
end has been u crackerjack, and John is pretty
good himself. Signals have been usually good on
-4 meters, but sometimes they have gone to 20
when the skip was too short. Once in a while
during the winter they even used 0. John and
his counterpart watched the propagation fore-
casts, picked the best band and the best time
they could both meet. The schiedule was success-
ful (thut is, all traffic cleared) better than Y0%
of the time. It had been a rewarding experience,
and each time John cleared the last of his TCC
traffic after receiving it from his counterpart he
felt a very strong sense of self-satisfaction.

As u TCC station, he hud only vne schedule
a week to worry about. As TCC director, it now
became his responsibility to see that all traffic
reaching the Central Area Net destined for
points in the other two ureas wus safely relayed
to TCC stutions in those areas, and that all
traffic destined for the Centrul Area originating
in the other two Areas was received by his own
crew and relayed as neur as possible to its desti-
nation in the shortest possible time.

Fortunately, a plan to accomplish this was
already in existence when John took over. All
he had to do was keep euch function tilled by
a qualified station cupable of muking coutact
with its counterpart in another area and clear-
ing the tratfic. This required constant attention
and coordination with the other two TCC direc-
tors, und continuous beating of the bushes for
Central Area stutions who had the combined
signal strength, operating ability and availa-
bility to do the job — not to mention continu-
ously beating them over the head to see that the
jub got done.

There is u greut deal more to this job than
operating; in fact, operating is only au incidental
part of it. A lot of paper work is included. John
raust line up three functionaries a day, a poten-
tial of 21 different stations for all functions,
and twice that number if you include alternates.
Of course there uren't reully that many because
some stations take more than one function, and
of course John sets the example by doing at least
one function a week himself. It can't all be done
on the uir. John can *“sound them out” on the
air, but when it comes to signing them up it re-
quires some letter-writing, or at least card-
writing, to make sure the explanation is clear of
just what each station has to do.

Then there is the business of sending out cer-
tificates. Some of those un the roster when John
took over already had received certificates from
the former director, but John decided to start
from scratch. By keeping records (imore paper
work) of ewch functionary's performance, and
by applying the rules in the NTS manual, he
issued new certificates to each functionary qual-
ifying, whether he huad received one before or
not. Thereafter, he intended issuing a new cer-

tificate each year.
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.-.<1 lot of paperwork

The former TCC Director-Central left a few
vacancies in the chart, and John's first job was
to fill them. Meanwhile, he decided to perform
them himself. This is not always a good idea,
because it often results in the director’s being
“saddled” with these functions. The TCC direc-
tor's job is to direct the operation, not do the
work himself. Nevertheless, most conscientious
TCC directors ¢an't bear to see the function go
begging and take it on themselves until or unless
they can get someone.

The Centrul Area of TCC has three functions
per night, designated C, E and F. Eastern and
Pacific Area TCC each have four functions.
Eastern has A, B, D and K, Pacific has (i, H,
I and J. Each function links with another func-
tion for an vut-of-net schedule (except A, which
reports directly into Central Area Net from the
Fastern Ares). The links wre formed in this
direction: A to Central Area Net; B to H; C to
K:JtoD;Eto G ItoF. So there are eleven
stations involved in six TCC schedules and
eleven functions every day, including Sundays,
holidays and vaeation duys. John's Central
Area has responsibility for its end of three
schedules every day.

In an emergency, the cycle can be stepped up,
go that instead of performing uall the functions
once a day, they are performed two, three or six
times a day, as required by the emergency
gituation.

This may all sound complicated, but it's
basically quite simple and straightforward. In
order to take care of out-of-areu traflic each duy,
the Central Arew Net must contain four TCC
functionaries: one to bring traffic in from East-
ern Area (A); one to collect traffic going fo the
Kastern Area (K): one to bring traffic in from
the Pacific Ares (F'): and one to collect traffic
going to Pacific Area (K). Since A is un Eastern
Area station reporting directly into C'AN, this
is not John's responsibility, and that is why his
concern is only three functions instead of the
four each of the other TCC directors has.

Anyhow, John had to get busy and find sta-
tions to fill the vacuncies. This was done by
listening and observing on the Region nets and
the Area Net — listening for outstunding oper-

ators with good, hefty signals. When he found
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them, he solicited them. Ilach operator solicited
was asked to tuke only one function per weck.
Almost without exception, they were flattered
and honored to be considered for a TCC job,
and some of them readily accepted. Others would
have liked to but for one reuson or another
could not.

Candidates from independent nets were not to
be neglected, either. John did a lot of listening
around. liven an occasional DX-type operator
with a good fist, strong signal and lots of oper-
ating savvy would occusionally accept a chal-
lenge to do sumething useful in amateur radio
operating.

Once he got the vacuncies filled (except one,
which he assigned to himself so he wouldn't get
out of practice), John kept right on looking for
qualified operators. 1t isn't the easiest job in
the world. TCC-caliber operators don't grow on
trees. As and if he found them, he assigned them
to alternate spots, the aim being eventually to
have euch function backed up by an alternate
~- because even the most reliable operator occu~
sionally has a personal ewergency, or takes a
business trip or a vacution.

Meunwhile, John has to collect, reports from
each of his functionuries every day. Thesc can
be muiled in on cards supplied by the Leuague,
but many of the gang prefer to send theu: in by
radio. Some of the boys ure hotshots when it
comes to operating, but not so hot when it
comes to reporting, und sometimes John has to
coux, plead, threaten and bribe to get them to
revort.

Then there are times when certain operators
suddenly find they can't make the schedule und
notify John at the last minute, su either he has
to do it himself or get somcone clse to do it on a
crash basis, or it doesn't get done and some
TCC functionary is left holding a fistful of
traffic. Another time one of the functionaries
moves, gets married, gets divorced, finds the
function is interfering with his business or social
life, or for some other reuson (there are scads of
them!) decides he wants out. Usually they don't
leave much leeway, and John has to find a re-
placement in & hurry.

No, it's not an easy job John let, himself in for.
But then, dedicated amateurs aren’t looking for
easy jobs. One of the biggest thrills in amateur
radio is dolng something that is difficult and
doing it right. Being the TCC director kept
John Hamm plenty busy, but it carried an in-
finite sense of respousibility and importance in
the scheme of things. VWe seldom lose a TCC
director just because he finds it too mwuch work
and gets tired of it.

Region and Area Net Managers

Of course the TCC director (there are three
of them) is not the only hard worker in the NTS
division of ARPSC. Through his expericnce at
Area and Region nct levels, John became uc-
quainted with the best operators in amateur
radio. Some just liked to operate, but others
were interested in the organizational aspects us
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well, and these are the real NTS leaders. Al-
though John didn't get & crack at munuging a
Region or Area net, he did get to know these
officials pretty well through his regular TCC
operating uand organizing, and especially the
Clentral Area Net manager, with whom he had
to coordinate operations. They were all dedi-
cated workers.

Mode

John didn’t care a hang what mode the guys
used for their out-of-net schedules, just as long
a8 they got the tratlic through. [For their Area
Net, linison they have to use c.w., and so a good
working knowledge of c.w. traffic net, procedure
is basic. Outside the Areu nets, sume of the TCC
boys experimented with RTTY {un ideal mode
if signals are strong enough) and even sideband.
Why not? The object is to wet the traffic from
one Area to another. They used the mode by
means of which they could do the job best.

Comes the Emergency

FEmergencies have a perverse habit of occurring
where preparation is poorest. John IHamm be-
came so busy with his TCC work that his local
KC/RO work slipped a little. But he wus brought
sharply back to the local scene one day when a
low pressure storm system moved in over a
large area of the midwest which included South-
port. The Weather Bureau issued tornado warn-
ings and John immediately slerted his AREC
organization. This was almost automatic, be-
cause his assistunt 12Cs ulso received the warn-
ing and activated their nets.

No sooner did the alert go out than a tornado
funnel suddenly formed ulong the western edge
of Southport und literally tore a hole in the city.
Dumage was pretty severe in the aifected aren
and communication wus disrupted. The ARLEC
went methodically to work. Mobiles were dis-
putched to the scene, others took stations at
hospituls and police stations. Fixed stations ul-
ready established at Red Clross and c.d. head-
quarters were activated. The local net on six
meters went into uction. John’s boys were well
drilled aud ready. No telephone communication
with the disaster urea was availuble, but emer-
gency communication  was  estublished  with
strategic points by ARKEC mobile in jig time, ull
in accordance with the pre-arranged plan.

IFor the time being, the situation wus strictly
a local one, and no linison wus established with
the N'TS section net. The station that would
normully have this duty kept busy as relay for
disuster area mobiles, some of which were huving
s tough time resching control direct.

But this tornadic condition spread all over
the state, und soon alerts and reports of funnels
were reported to the SIKC, who quickly conferred
with the RM and PAM uand the section NTS
nets were alerted. The stute of Winnemac was
pretty well organized. The two nets had some
common members, so they were well connected.
In euch of the Section nets were representatives
from Local nets, plus a few stations that re-
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ported in regularly from rural areas. The SINC
now took charge of the situation and Southport
became just one of several hotspots. The whole
stute was atfected.

The SEC designated the Winnemuce Phone
Net on 75 meters as the Section Fmergency Net,
and put it into continuous operation. Stations in
“key cities” (larger cities able to support a
“key stations” to be maunned around the clock
by volunteer amateurs) throughout the stute
were kept on the frequency 24 hours per day.
As the emecrgency and priority traffic began to
build up, these *“key stations” played a most.
important role because the net control station,
whoever lhie was, knew they were alwuys there.
If trattic uppeared for which there was no im-
mediate outlet, the station carryving it could
give it to one of the kev stutions to hold until
an outlet was on the net, or to pass via the key
vity “Intercom' Net to another net which did
have an immediate outlet. This is the wuy the
situation developed in the Winnemac Section
ARPSC.

Hot Lines

High precedence traffic becume heavy  be-
tween the capital city of Centerport and the
large city or Urbania in the adjoining stute of
Centralia, where the 1Red Cross was being called
upon for emergency supplies for stricken urenss.
S0 a “hot line” circuit was set up between the
two cities. Two stations were selected, one ut
each city, and put on u separate frequency from
ull nets, maintaining constant touch with ench
other to handle the flow of official Red Cross
traffic between Centerport and the large Red
(C'ross supply ecenter in Urbania. Also, high
precedence traffic to uand from various towns in
Winnemae could utilize this eircuit through o
Clenterport. key station which was able to con-
tuct, the station st the Centerport end of the hot
line via landline or v.h.f. link sct up for the
purpose.

The Emergency Spreads
By this time tornadoes were ovcewrring over
parts of the three fictitious stutes of \Winnemae,
Westminster and Centralia, in the central part
of the ULS. Consequently, SECs of all three sec-
tions requested sctivation of the Tenth Region

need hot lines...
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Net of NTS to handle interstate high precedence
traffic, of which quite a bit was developing.
Thus, while the SECs continued to coordinate
affuirs within their respective sections, the NTS
Region Net manager now assumed control of
interstate communication and the Region Net
went into continuous session. At the request of
the Red Cross, another hot line circuit was sct
up by the Region Net manager between Urbania
and St. Loo, where Red Cross area headquarters
was located.

The Region Net operation intensified as the
emergency situation deepened. Each Section
suw to it that there was a representutive in the
net at all times. Kmergencies are no respecters
of arbitrury coverage boundaries, however, and

a good many of the Sections represented main-
tained adjuacent-section liaison, set up between
and among SECs without respect to NTS oper-
ational boundaries. There were also now operat-
ing two hot lines, one hetween (‘euterport wnd
Urbania and  another between Urbania and
St. Loo. High precedence traffic for these lines
was channeled through the Section Net NCS
and put directly onto the line without going
through the Region Net.

Rotation of Personnel

What kept this setup going 24 hours per day?
Rotation of personnel. ldspecially operators ut
key stations and at hot line stations were ro-
tated as frequently us possible, so there would
he u minimum of efficiency lost because of ex-
haustion on the part of operators. Net control
station rotated frequently, too, but not the net
muanager. Onee he sets things up they should be
able to run themsclves without his constant
presence.

The Situation at Area Level

Not many storms or storm conditions spread
over an areu the size of an NTS Area, but an
eluergency communications situation ceaused by
such conditiong might very well do so. Our fie-
titious states of Westminster, Centralia and
Winnemae would full into the Tenth TRegion,
Clentral Area of the National Traffic System.
Should the emergency communications situation
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spread over into the Ninth or Fifth Region,
those Region nets and the Central Area Net will
need to be activated. By whom? By their respec-
tive net managers at the request of the Tenth
Region Net manager. HHow? By amateur radio,
how else? Managers of NTS nets in adjoining
Sections and Regions will have been alerted to
this possible need and will be standing by. So
will the net members, especially regular repre-
sentatives of the Sections in those Regions. The
Area Net manager will then coordinate all inter-
Regional traffic functions and be responsible for
getting up any required hot lines transcending
Region Net boundaries.

Confusion Reigns

Confused? Sure you are, and so would every-
hody else be if such a thing happened. It's a

confusing situation, aund nobody ever knows
what Old Dame Nature is going to do, when she
gets together with Old Man Disaster, to make it
more complicated and more confusing. But it's
better to be confused now, when we are working
it out on paper, than when the uctual time
comes. The more confused we are now, und the
more we worry about it and do something about
it, the less confused we’ll be when the real thing
comes ulong.

Meanwhile, back in Southport, John [lamm is
still struggling to get things operating properly
in his pitiful little town which is now just one
of many midwestern towns and cities in trouble.
Next month he's going to find himself precipi-
tated into the middle of a nationwide disaster
situation. How come? IHe's ulso TCC-Central
director, remetnber?

“ ... and after the OMEGA

Class ----"

BY JOHN G. TROSTER,* WPE6SFLOP/W6ISQ

(o— == "“‘]

CC)CQCQCQCQCQC‘Q this is WORR ...
ahhh .. D .. niner .. fiver. ..
DogXrayOceanPapa.”

“W Dog 49 BXOB here is WQG63WOOF |, | .
oh my, that was last week. Sorry, this is W . |,
err ... P6 ... ahh 8 FLOP.”

“\WB68 whutever it was, this is W Denver . .
94 . . DXOP. You're 5 by 6 here near Cthicago.
Clo’

“WD95DOG . . XO . . Papa . .. WP
like Pupa sixty eight Frank Love O-Papa. You're
5 by 7 here near Sun Francisco. And say please
QS You're my first *WD95%er. Got a * WD94’
and *WDO6’, but vou WD95ers is hard to find.
Name is Jack. WD4X90P . . . abhh . . . guess
there wus another D’ in there sumewheres . . .

*45 Laurel Ave., Atherton, Calif,
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this is W6IS . . .
. go ahead.”
“Okay, ok . . . PW86 and all that . . . well,

only a few of us ‘05’¢" . . . und you're lucky

‘cause [ expect to be u ‘WS’ in u week or so. How

long you been u *WP'?”

“W50X9P this is KF . . | sorry, lust year
. ahhh . . WP6RPLOF . . . errr FLOP.
Can't scem to remember what my calls are any
more. Well, anyway, I just got my ‘WP’ yester-
duy.”
“How many times you tuke the exam?”
“Well, like the regulations says, you don’t get
your ‘WP’ until you flunked the exam ‘Persist-
ently’ . . . that's 4 times. Ain’t easy. And sayv

. . . I been outa town a few months . . what's

that ‘WD’ prefix ya got there mean again?”
“Say, you hare been outa touch. That's the

prefix for the ‘Dunno’ vlass! Yeah, I took my
exam for the First ('lass a nmwonth or so ago. So,
well, once va take the exam even . .. you're
never really the sume old station . . . like how
would you still like to he signing a *WT.95 call
when you already took the exam for ‘WF'? [
mean . . . after all . . when ya take the exam
already . . . you're at least u little better thun

a ‘WT'. Right? But 1 still ‘Dunno’ if T passed. So

I'm a ‘WD’ for a while till I find out. OK?"
“(ruess 1 was lucky I got my ‘WP’ when I did

. don't have to worry about that ‘WD’. But

'm gonna pass that next exam one of these

months now, so I'll get my ‘WF’ ticket too.

err ... W6PSF . .. ahh

WD49 somethin’, this is N . . sorry . . WQ
. . . ahhh . .. go ahead.”
“WB...no ‘P"..you was °‘Persistent’

whatever . . .
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Well, very good. Sure, take a shot at the ‘WF’.
You'll pass it OK. No problem. Like [ hecn study-
ing for my ‘WS ... that's the ‘Sensational
(lass’ . and a bit on the ‘Terrific (lass’

. ahhh, that's ‘WT", And, of vourse, ya know,
if ya have your 25 w.p.m. code ok for the ‘WT’
(lass, you don't have to take it again for either
the ‘5KSD’ Class . . . ahhh . . ‘Super Duper’ or
the ‘Super Clollosul’ . . . that's ‘KSC’ . ..
hmmm. The ‘WP’ near San Francisco, this is the
Chicago station.”

“No foolin’. Well then, I think I’ll maybe skip
over the ‘WF’ and ‘WS and go straight for
‘WT’. Oh I dunno . . ."”

“No, no . . you cun't get the ‘Dunno’ until
after you take the test. Like me.”

“Oh, yeah, sorry. \Well, I'll go straight for the
“L'errific (!lass’ with that code test . . . puss that
one easy. Lessee, one dot is ‘e’, vne dash is ‘m’ or
maybe . . . oh well, ditditditdahdahdahditditdit
...or¢q ... and all that. Sure . . get that
‘WT' down and go for the ‘KSC’, ‘Super Collosal’.
Yeeeauaahhh, IKSC68’ sounds good, huh? As far
as prefixes go, I mean. One little thing though.

What’s my incentive supposed to be to get a
‘IKSC’ Class ticket?”

“Where yu been fella? Ya need u ‘KSC’, plus
40 wpm to get I'HE big one. And you know it's
worth going after . . . ‘specially if ya want to
work 160.”

“Meters?”

“No, gigacycles.”

“Via OSCAR?”

“No prefix for that Class yet.”

“Well, what's THE class ya get when ya pass
the 40 w.p.m. and theory?”’

“OMEGA Class!! . . . that's a ‘WOW’ pre-
fix . . . like in ‘WV onder of Wonders'.”

“Thats THE end, ain't it?? . . ., 11"

“Well, not quite. There's reully one more Class.
But it’s kind of a let-down after all them other
nifty Classes and prefixes and stuff.”

“Yeah, it's gotta be a anti-climax
OMEGA.”

“Yeuah, you're right. After ya had a OMEGA

Class ticket for 3 years . . . they give yu back
your old beat-up original ‘W/h’ three-letter
call.”

after

Wow! Look at allthose two~leﬂer calls! On Feb 19 the Houston ARC held its slxth annual Old Timers Nnght These fe"ows
in the photo above have all been licensed for 40 years or more. L. to r., firstrow: W5WU, K5JLQ, W5QV, W5LI; second
row: W50X, W5KTL, WS5FJ, W5AIR, W5DB, W5VA; third row: W5AF|., WS5WR, WSEOS, WS5AF, ex-9AWR, W5TD,
WS5EL; fourth row: W5EC, ex-5AC, W5FE, W5QK, WS5ID, W5IN, W5TN, W5ZG, W5RIH; back row: W5APP, W5AE,
W 5PQ, WSDN, W5SAEQ and W5DS, WS5RIH was the oldest timer there—his original ham activity dates back to 1911.
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Now is the Time!
An Address to the 1965 ARRL National Convention

BY WILLIAM S. GRENFELL,* W4GF

sincerely believe are vitally important to the

future of Amateur RRadio. First off, let me say
1 don't pretend to be a prophet nor do I claim
to have a magic crystal ball. But I do believe {
have some knowledge and experience which per-
mits me to speusk with authority on a most im-
portant factor which will affect the tuture of the
Amateur Radio Service.

[ have been an uctive licensed amateur for 35
vears and an employee of the Commission for 25
veurs. For the past thirteen years, I have been
involved in the amateur licensing and regulatory
function of the Clommission.

During these past 35 yeurs, amateur radio has
been a most importunt part of my life. I s
deeply econcerned ubout its future, as deeply
concerned, 1 believe, us anyone at this conven-
tion. From both a personal standpoint, and as a
part of my job, I hope that everything possible
iy done to preserve and enhunce the Amateur
Radio Service!

I think no one here toduy will quarrel with the
fact that the entire future of amateur radio
hinges upon the preservation of the amateur
frequency ullocations. 1t should be obvious that
no effort which may support this end should be
neglected. Before we consider the future, let us
tuke u brief louk at the past.

The concept of harmonically related amateur
high frequency bands, a8 we liwve them today,
wns first implemented in the mid 1920s when,
as o result of u national alloeation conference,
the Amateur Service wus alloeated a total of 4000
Ike. in four bunds below 30 Me. The first subse-
quent international conference (Washington,
1927) added the l0-meter band but trimmed
some of the other bands so that the result was o
total amateur allocation of 3,485 ke. in the tive
bunds below 30 Me. The next two international
conferences (Madrid, 1932 and  Cairo, 1938)
made no change in the total space below 30 Me.
allocated to the Amateur Service in North and
South America.

The Atlantic City, 1947, conference gave us
the new 450-ke.-wide 15-meter band, but some
trimming of the 160-, 20- and l0-meier bands
reduced the net gain so thut we wound up with o
total American *“allocation’ uf 3500 ke. However,
a8 you know, the operation of the wartime
loran system estublished in the [t0-meter bund
was continued ufter the war, and the shuring
arrangement in this band left us the geograph-
ically limited use of 25 ke. segments only, the net
result totalling 3325 ke. for the use of United
Stutes amateurs in the bands below 30 Me.

I WANT to present to vou some fuctors which I

* Acting Chief, Amatenr & Citizens Radio bivision,
rCce.
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® When WACF finished his presenta-
tion at Sun Jose, and the extended
applause had faded, the first question
Jrom the floor was, “How can ice get
copies of your talk?” QST’s editor, in
the audience, had already decided the
message should be brought to the at-
tention of every amateur possible. und
is pleased to reproduce it herewith.
Reprints will be available on request
to Hgq., including quantities for ajffili-
ated clubs.

The Geneva, 1959, conference made no signifi-
cant change in Atateur allocations in the Ameri-
cun region. However, in carly 1963, & better do-
mestic plan for sharing with loran wns arranged
which made avuilable to amateurs at leust two
25 ke.-segments of the f60-meter band in all
ureas of the United Stutes and its possessions.
Thus, the current useful allocation for United
States atnateurs below 30 Me., totals 3350 ke.

Compared to some of the other interuationally
recognized radio services, the Amateur Radio
Service hus not fured badly at ull. Some services
have lost, and others have gained frequency
spuce over the yewrs. However, if you have stud-
ied the reports of the preparatory work und the
negotintions carried on in these international
frequency conferences, you know that without
exeeption it has been a tough, hard battle to
preserve the amateur high-frequency allocutions
us well as they have been.

tnlike some people, I don't pretend to he able
to forecast when the next international frequency
conference, which may affect amateur allocations,
will occur or what the result, will be. fHlowever, un
international conference on certain  maritime
problenis has been proposed for late 1966 or early
1967. We don't know for sure whether the con-
ference will be held or not, but we think it
probably will be. 1t is not beyvond the realm of
possibility that the agenda of that conference, if
it is held, may be enlarged to take o new look at
the entire international high-frequency allocution
table. We won't know untd the Internuational
Telecommunication Union (ITU) plenipoten-
tiary conference iy finished in November of this
veur whether the proposed conference will be
held. Then, if the conference is to he held, we
nmiy not know for sire what the scope of the
agenda will be until the Administrative (‘ouncil
of the I'TU meets next spring. It may come goon;
I hope it will come much later: but one thing I
know for sure is that eventually we will have such
u conference and I am sure u hard fight for the
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survival of the amateur high frequency ulloca-
tions will be necessury.

NOW I8 THE TIME TO PREPARE! Before
the United Stutes goes to an international con-
ference to present its position to the other na~
tions, national requirements must be evaluated.
We must have whut amounts to a national fre-
quency conference. Furthermore, the [nited
States must decide whether it should propose
changes in the international allocations or should
resist any changes. As well ag it can be done in
advance, it nwst be determined whether any
minor concessions can be made in order to etfect
or preserve allocations of major importunce to
this conuntry.

Preparution for a frequency conference requires
a hard, tough, soul-searching evaluation here at
home of the relative importance of each of the
radio services. It requires an eviluation of all
tacets of the United Stutes' use of radio frequen-
cies, military and civilian.

The nceds of the various (Tnited States govern-
ment epartmerits and the services under the
Federal Communications Clommission's jurisdic-
tion must be weighed and & balance agreed upon.
The Commission must evaluate the relative im-
portance in the public interest of each of the radio
gervices it administers and must be prepured to
convince the other government departments con-
cerned of the soundness of its evaluation. There-
fore, it should be obvious that all of the existing,
and potential assets of the Amateur Radio Service
should be enhanced and developed to the greatest
extent possible.

\When the C‘ommission cousiders the value of
the Amateur Service to the United States, what
does it find? The amateur's ability to enhance
international good will is recognized, but how
cun you put & yuantitative value on it? You can't
meuasure it or weigh it, and certainly you can’t
put a dollar value on it. Well, you muay usk,
“}ow about the communications services the
amateurs provide to the public?” Yes, you may
be able to add up the number of messages re-
layed: the number of participants in the trathe
nets, in the emergeney corps (ARKC), and in civil
defense (RACKS) communications. However,
one of the most noteworthy activities of the
amateurs a8 peace-time conununicstors may be
demonstrated only sporadically and by chunce,
when o disaster, such us u tHood, fire, or earth-
quake strikes. We know that if anuteurs arc
there and equipped thev will surely boost the
credit side of the wmateur ledger.

What about the amateurs us contributors to
the advancement of the radio art and as 4 reser-
voir of cleetronie technicians? How does the
amateur measure up a8 a public interest assct
in this sector of amateur activity? Crranted,
activities like moonbounce und Project (sear
are bright stars in the amateur’s crown. However,
let's face it—u majority of the amateurs do
not have the time nor can they afiord the equip-
ment to engage in such projects.

There remains one practicul, roeasurable way
by which most, if not all, umateurs can demon-
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strate their value as n national asset and that is
by qualifying hy examination for progressively
higher classes of amuteur operator licenses. Iere
is the way that, when called upon, the Com-
mission can put forth some cold hard facts that
will count heavily for the Amateur Service when
national alloeation policies are buing considered.
Here is the way our delegation cun go to the next
international conference, firmly convinced of the
value of the Amateur Service to the United
States, and ready to fight on an international
level to hold every kilocycle of its allocations,

This 18 not to sav that the Amateur Service
has » poor “image’ here in the United States.
However, there is always room for improvement
and every practicable way of achieving such
improvement in the Amateur Service should
be used.

Does 1 higher cluss license with no extra privi-
leges encourage amateurs to demonstrate progress
through examination? 1 think you all know the
unswer to that question. During the 13 vears
that the kxtra Class license hus been avuilable,
less than 2 percent of the amateurs have quali-
fied for it. Will reserved-band operuting privi-
leges encourage qualification for o higher class
license? | am convineed it will. In January,
February and March of this year, ouly 30 kxtra
(luss examinations were tuken each month. In
April, after the Commissivn's Notice of Pro-
posed RRule Making in Docket 15928 wus released,
200 took the exumination. [ don't have the totals
for May and June, but I sce no ressun why they
shouldn't be even greuter. This degree of inter-
ext, in spite of the fact that the exact nature
of the privileges to be gained is not vet certain,
I8 most, encouraging.

I am sure you all realize that full implementa-~
tion of 2 license/operuting privilege incentive
svstem, such as has been proposed, will take con-
siderable time. T'he date of the next international
frequency conference is an uncertain period of
time away in the future. However, preparation
for that conference, cannot begin too soon and,
[ helieve, NOW IS THIE TIME TO MAKE
THAT BEGINNING!

Up to here I have dealt mainly with the im-
portance of improvement of the public interest
vulue of the Amateur Service here in the United
States. Of vital importance to the future of the
Amateur Radio Service, which lies in the preser-
vation of generous international frequency allo-
cutions, is the improvement of the Amateur
“image" in the eyes of the other countries who
will be participating in the future nllocations
conferences. Somchow, some way, they must be
persuaded that the Amateur Service is u good
thing for them.

Many ideus towurd this end have been ex-
pressed in convention speeches, muguzine arti-
cles, und in formal and informal meetings. Every
possibility should be explored aud every oppor-
tunity or method of selling amnateur radio to the
governments of vther countries should be devel-
oped and pursued.

(Continued on page 148)
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Happenifgs-ot the Month

ELECTION NOTICE

To All Full Members of The American
Radio Relay League Residing in the Atlan-
tic, Canadian, Dakota, Delta, Great Lakes,
Midwest, Pacific and Southeastern Divi-
sions:

An election is about to be held in each of the
ubove-mentioned divisions to choose both a
director wnd a viee-director for the 1966-1967
term. These elections constitute an important
part. of the machinery of self-government of
ARRL. They provide the constitutional oppor-
tunity for members to put the dircction of their
association in the hands of representatives of
their own choosing. The clection procedures are
specified in the By-Laws. A copy of the Articles
of Association and By-Laws will be mailed to
any member upon request.

Nomination is by petition, which must reach
the Headquarters by noon of September 20.
Nominating petitions are hereby sulicited. Ten
or more Iull Members of the Teugue residing in
any one of the above-named divisions may join
in nominating any eligible I‘ull Member residing
in that division as a candidate for director there-
from, or as a candidate for vice-director there-
from. No person may simultaneously be a candi-
date for both offices; if petitious are received
naming the same candidate for both offices, his
tiomination will be deemed for director only and
his nomination for vice-director will be void.
Inasmuch as all the powers of the director are
transferred to the vice-dircctor in the event of
the director’s resignation or death or inability to
perform his duties, it is of as great importance
to name a candidate for vice-director as it is for
director. The following form for nomination is
suggested:

Ezxecutive Committce
T'he American Radio Relay League
Newington., Conn., 06111
We, the undersmned Full Members of the ARRL residing

I dRe. o e i i i e s Division, hereby
nommatc ............................ Of e
as a candidate for director; and we also nomtnale ...........
.............. 0f oviiiinnnns.. a3 a candidate for vice-
director; from this dirision for the 1966—1967 term.

(Name Call City Date)

‘The signers must be Full Members in good standing.
The nominee must be & Full Member and the holder of at
least a Cieneral Class awateur license, or # CCunadian Ad-
vanced Amateur Certificate and must have been a member
of the Lesgue for a continuous term of at least four years
at the time of his election. No person is eligible who is
commercially engaged in the manufacture, sule or rental of
radio apparatus capable of being used in radio communica-
tions, or is commercially engaged in the publication of radio
literature intended in whole or in part for consumption by
radio amateurs.

All such petitions must be filed at the headquarters otlice
of the League in Newington, Conn. 06111 by noon EDST of
the 20th day of September, 1965. There is no limit to the
number of petitions that may be filed on behalf of a given
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candidate but no member shall append his signature to
more than one petition for the office of director and one
petition for the office of vice-director, To be valid, & petition
must have the signature of at least ten Full NMembers in
#ood standing; that is to say, ten or more Full Members
must join in executing a single document; a candidate is
not nominated by vne petition bearing six valid signatures
and another beuring four. Petitioners are urged to have an
ample number of signatures, since nominators are occa-
sionally found not to be Full Members in good standing. 1t
is not necessary that a petition name candidates both for
director aud for vice-director but members are urged to
interest, themselves equally in the two otlices.

l.eague members are classified as I'ull Members und Asso-
ciate Members. Only those possessing I‘ull Membership
tnay nominate candidates or stand as candidates: members
holding Associate Memberships are not eligible to either
function.

Yoting by ballots mailed to each ¥ull Member will take
place hetween Mid-October and November 20, except that
if on September 20 only one eligible candidate has heen
nominated, he will be declared elected.

Present directors and vice-directors for these divisions
ure: Atlantic; Gilbert L. C'rossley, \W3Y A and Edwin 8. Van
Deusen, W3ECP. Canadian; Noel B. Eaton, VE3CJ and
‘olin (", Dumbrille, VE2BK. Dakota; Charles (;, Compton,
WBBUO and Charles M. Bove, W@MXC. Delta: Philip P.
Spencer, W5LDH . W5LXX and Franklin Cassen, W4WBK.
Greal Lakes: IDana F. Cartwright, W8UPB and Charles (.
Miller, W8JSU. Midmwest: Robert W. Denniston, WONWX
and Sumner H. Foster, W8GQ. Pacific: Harry M. Engwicht,
W6HC and Ronald (. Martin, W6ZFEF. Southeastern.
Thomas M. Moss, W4H YW and Charles J. Bolvin, W4LVYV.

KFull Members are urged to take the initiative and to file
nomibating petitions immediately.

For the Board of Directora:
Jdnly 1, 1965 JOHN HUNTOON
Secretary

ANTI-QRM BILL

Last autumn FCC requested of Coongress that
it promulgate » new section of the Communica-
tions Act to strengthen FCC’s ahility to control

Mayor Victor Schiro (with mustache) proclaimed the week

of June 21-27 as Amateur Radio Week in New Orleans.

Amateurs taking part in the ceremony and shown above

are, from left KSSGK, W5RU, W5NO and ARRL Director

W 5LDH. incidentally, W5RU is proprietor of the famous
Antoine’s Restaurant in New Orleans.
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Ivan Loucks, W3GD/K4GD, who retired on June 30 as

Chief, Amateur and Citizens Radio Division, FCC, pre-

sented the 1965 John Mansfield Memorial Award to the

New England '"Ham of the Year" Stewart Perry, W1BB,
""Mr. 160 Meters."”

harmful interference to radio reception by non-
communications devices. The text of the pro-
posed Section 302 reads:

“Devices Wraice INTERFERE WiTH RaAbIo
REcEPTION

“Section 302 (a) The Commission may, con-
sistent with the public interest, convenience,
and necessity, make reasonable regulations gov-
erning the interference potential of devices which
in their operation are capable of emitting radio
frequency energy by radiation, conduction, or
other means in sufficient degree to cause harmful
interference to radiocommunications. Such regu-
lations shall be applicable to the manufacture,
import, sale, offer for sale, shipment or use of
such devices.

“(b) No person shall manufacture, import,
sell, offer for sale, ship or use devices which fail
to comply with regulations promulgated pur-
suant to this section.

“(c) The provisions of this section shall not
be applicable to carriers transporting such de-
vices without trading in them, to devices manu-
factured solely for export, or to devices for use
by the Government of the United States or any
agency thereof. Devices for use by the (overn-
ment of the United States or any agency thereof
shall be developed, procured, or otherwise ac-
quired, including offshore procurement, under
United Stutes (fovernment criteria, standards,
or specifications designed to achieve the com-
mon objective of reducing interference to radio
reception, taking into account the unique needs
of national defense and security.”

Under the present Section 301, FCC may take
action against users of various restricted and
incidental radiation devices, whereas it now
seecks the authority to set standards in advance.

The amendment to the Act has been intro-
duced into the Senate us SB 1015. Hearings were
held by the Senate Commerce Committee on a
number of communications measures in June;
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ARRL General Counsel Booth was among the
witnesses testifying in favor of SB 1015.

The ARRL testimony pointed out that radio
amateurs were especially susceptible to inter-
ference from these devices since we have to
operate from our residences wherever they may
be: unlike government or large commercial sta-
tions we can’t usually relocate to a low-noise
location. It pointed out that most power com-
panies maintain and operate their power trans-
mission lines so as to avoid interference to near-
by receivers. Nevertheless, the legislation should
be broad enough to prevent the installution of
extremely high voltage lines in built-up areas.

The League also noted that other electrical
devices such as motors, switches and appliances
cause severe interference and add to the spec-
trum pollution if not properly designed and in-
stalled. The proposed legislation should be broad
enough to cover these items.

Finally, the ARRL testimony mentioned that
not only do poorly designed radio und television
receivers radiate unnecessarily, but are more
susceptible to interference from other sources,
including properly operated licensed transmit-
ters on other frequency bands, than is necessary.
The bill should cover the proper design and
caonstruction of receivers to make them less sus-
ceptible to unwanted signals.

The remarks concluded with a statement that
there is a most pressing need for the legislation
proposed by this bill, and urging favorable ac-
tion on it.

EXAM POINT CHANGE

The Federul Communications Commission has
changed its annual examination point for west-
ern Virginia from Roanoke to nearby Sulem,
becuuse of more-suituble examination facilities
in the latter city. The next examination in Salem
is scheduled for October 6. The full FCC exam
schedule for July 1-December 31, 1965, can be
found on pages 35339 of July QST.

W 1EFW (third from left) was presented a silver bowl for

his service as New England Division Director from 1957

through 1964, The present Director, W1QV and W1HKG
look on as W1VRK makes the presentation.
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Minutes of Executive Committee Meeting
No. 304
May 21, 1968

Pursuant to due notice, the Executive Committee
of The American Radio Relay Leuague, Inc., met at
the Chateau Frontenac, Quebee, P.()., at 9:30 a.ar.
May 21, 1965, Present: President Herbert Hoover,
Jr., in the Chair; First Vice President W. M.
Giroves: General Manager John Huntoon: Dirce-
tors Charles (3. Compton, Robert \W. Denniston
and Noel B. Eaton. Vice President If. I5. Handy,
‘Treasurcr David H. Houghton and General Clounsel
Robhert M. Booth, Jr., were also present, as were
various ARRL directors in attendance at the Board
meeting.

On motion of Mr. Eaton, unanimously VOTED
to grant wapproval to the holding of a Maritime
Province Convention at Digby, N. S., September
4-5, 1965, and a Southeastern Division Convention
at. Miami, Florida, January 22-23, 1066.

On motion of Mr. Compton aftiliation was unani-
mously GRANTED to the following socicties:
Boston College High School Amateur Radio Society

Dorchester, Mass.
Celina Amateur Radio Club Celina, Ohio
Clarkson College Amateur Radio Club
Potsdam, New York
ltast Palestine Radio Club, Inc.
Fast Palestine, Ohio
I'air Lawn Amateur Radio Club  Kair Lawn, N. J.
l'ed Hamsters New York City, N. Y.
The Merck Employees Radio (flub  Rahway, N, J.
Northern Suskatchewan Awmateur Radio Club
Prince Albert, Sask.
Oroville Amateur Radio Society Oraoville, Calif.
Rancoens Valley Amateur Radio Asgsociation
Riverside, N. J.
Turtle River Amateur Radio Club
Grand Forks AFB, N. Dak.
West Seneca Central School Amateur Radio Club
West Seneca, N. Y.
Cleveland Amateur Radio C(!lub  Cleveland, Tenn.
MacDowell School Radio (Club Detrait, Mich.

‘There heing no further business, the Committee

udjonrned, ut 9:45 a.ar
JoaN HuNTooN
Seeretary

K1EMO, Deputy Governor and Commissioner of Finance
of Massachusetts took part in ceremonies at the New
England Division Convention in Swampscott, April 25,
which announced the granting of call-letter plates to
Massachusetts amateurs as of July, 1965.
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WHAT BANDS AVAILABLE?

As of June 20, 1965, the following amateur
bands and modes were available to holders of
Conditional, General, Advanced und Extra Cluss
FCC amuteur licenses:

Frequencies are in meygacycles.
A0 —- unmodulated carrier
Al — ¢.w. telegraphy
Az -~ modulated ¢.w.
A3 — w.m. rudiotelephony
A4 — facsimile
A5 — television
K0 — stendy, unmodulated pure currier
1 — frequency-shift telegraphy
F2 —- audio frequeney-shift telegraphy
3 — frequeney or phase-modulzeted telephony
F4 — F.m. facsimile
F5 — I.m. television
nfm — narrow-band frequency or phase-modu-
lated radiotelephony

3.500-4.000 Al
14.500-3.800 F1
2.800-4.000 A3 and nfm?
7.000-7.300 Al
7.000-7.200 F1
7.200~7.300 A3 and nfm
14.000-14.350 Al
14.000-14.200 F1
14.200-14.350 A3 and nfm
21.000-21.450 Al
21.000-21.250 k1
21,250-21.450 A3 and nfm
2%,000-29.700 Al

A3 and nfm
1, 13

2%.500-29.700
249.000-29.700

50-54 Al

50.1-54 A2, A3, A4, narrow F1, F2, I'3
51-54 A0

52.5-54 g, I'1, 1'2, k3

144-148 Al

144-147.9 AY, A2, A3, A4, 10, F1, 2, F3

290-225 A0, AL A2, A3, AL, KD, F1, I'2,

K3, F4
AY, AL, AZ, A3, A4, A5, FO,

K1, I'2, F3, I'4, k5
AP, AL A2, A3, A4, A5, b0,

F1.IF2, F3, I4, I's
AP, AL, AZ, A3, A4, A5, pulse,

g, K1, 12, I3, K4, 5
An, AL, A2, A3, A4, A5, Fy,

¥1, F2, I'S, F1, I5
21,000-22,000 and  AG, A1, A2, A3, A4, A5, pulse,

ull above 40,000 Fo, F1, 12, ¥'3, F4, ¥'5

t Kixcept that 30900-4000 ke, is not available at
‘Baker, Canton, Enderbury, Guam, Howland, Jurvis,
Palmyra, American Samoa and Wake Lslands.

2 Plate input power must not exceed 50 watts
in certain parts of Calif., Ariz.. Nev., N. Mex.,
Texas, Miss., Ala. and Fla. Exceptions may be au-
thorized after applieation to the FC(!,

NOTE: The bands 220 through 10,500 Mec. are
shared with the government radiopositioning serv-
ice, the latter having priority.

420-4502
1215-1300

2300-2450, 3300-
2500, 565(-5925
10,000-10,500

In addition, portions of the 1800~2000 ke. band
are availuble In each stitte, ug shown in the tuble
on page 60, QST for July, 1963; in the 5ist or
later edition of the License Manual; or on Form
8-15, a copy of which will be sent free of charge
from headquarters upon receipt of o request ac-
companied by a self-addressed envelope. [R5F—]
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Fig. 1 —Top view of the mixer-converter unit show-
ing layout of front panel and placement of com-
ponents on printed-circuit boards,

A 6-Meter S.S.B. Mixer-Converter

BY WILLIAM DEANE.,* W6RET

- HEN T deeided to construct, this 6-meter,

\x/ s.8.b. mixer-converter, the opportunity to

attempt another project occurred ut the

sume time — the construction of a printed-
circuit. bourd.

If vou huve a s.8.b. transmitter-receiver com-
bination, capuble of operating at 14 Me., the
construction of a mixer-converter unit will enable
you to operate in the t-mecter band. The sume
techniques that apply to v.h.[. construction in
general are applicable to the unit described in the
text. The frequency stability of the unit is aided
by the use of u regulated B-plus supply which
feeds the crystal-oscillator stuge. ''he construce-
tlon of this mixer-coverter will provide you with
un interesting project.

The Circuit

The schematic diagram of the mixer-converter
is shown in Fig. 2. Two 6 W4 nuvistors arc used
in the receiver r.f. stage, connected in the familiar
cascode configuration, which was chosen because
of its simplicity and stability.! Continuing with
the receiving converter portion of [fig. 2, the
sntenna is connected to the tupped grid coil, £y,
through the send-receive switch, So. A 3-12-pf.
ceramic trimmer capacitor (C3) is used to peuk
Ly to the portion of the band in which you will
aperate. Coil L, in the plate circuit of the
sccond BCWH4, is tuned to 50 Me. by spreading
or compressing its turns. Cloil [y, in the plate
cirenit, of the mixer stage, is tuned in the same
manner. The oscillator injection signal for this
stage i8 supplied by the 36-Mec. oscillator in
the transmitting converter section. By com-
bining the 36-Mec. energy with the 50-Me. signal

* %831 Sovereign Road, San Diegs, Culifornia 92123

I Additional tuned circuity muy he required in the cus-

code r.f. stoge, to reduce image problems in some locations.
—- fditor.
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being received, an i.f. output of 14 Mec. can be
taken from .J 4.

The transmitting-converter circuit contains a
6UR tube. The triode section serves as u 36-Mec.
osvillator and the pentode portion is used as a
26-NMe. amplifier which drives the grid of the 5763
mixer stage. The 14-Mec. s.8.b. energy is supplied
to the 5763 mixer through /1 and coil combination
Lx und La. Combining the 14-Me. s.8.b. energy
with the 36-Mc. signal produces o 50-Me.
s.8.b. signal at the plate of the 5763 mixer stuge.
Coil Lg is tuned to 50 Mec. and supplies drive to
the grid of the 21526 amplifier tube, which uses a
pi-network plate tank circuit — wulso tuned to
50 Me.

A suitable power supply for use with the
mixer-converter unit is shown in [Pig. 3. Several
valtages are required. The mixer requires between
200 and 250-v.d.c. and draws approximately 35
milliamperes of current. The receiving converter
section draws approximately 10 milliamperes
and is supplied with 105 volts d.c., regulated.
The 2126 amplifier stage is supplied with 400~
450 volts, d.c., ut 45 milliamperes. The bias sup-
ply shown in the schematic dingram could be
eliminated by using a small 2-volt. battery to pro-
vide the required negative voltage for the grid of
the 21926 stage. Silicon-diode rectitiers are used
in u full-wave bridge configuration, but could be
replaced by a vucuum-tube rectitier ut o slight
sacrifice in output voltage. A puair of pin jucks
vun be placed in series with the 450-volt bus,
bridged by a 10-ohun, I-wutt resistor, to permit
metering of the 21926 plate current.

Construction

The photographs in Figs. 1 and 4 show the
general layout and construction technique used
by the author. This particular layout was used
because of limited space availability on my
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Fig. 2—Schematic diagram of the mixer-converter circuit. Fixed capacitors of decimal value are disk ceramic; others are disk or tubclar ceramic, unless otherwise

Ci—35-pf. variable {E. F. Johnson 35R12).

Co—75-pf. variable (E. F. Johnson 75R12).
Cz—3-12-pf. ceramic trimmer.

Cys—1 or 2-pf. ceramic (Erie type N330 usable).

4y, Ji—Phono connector.

J,—Coaxial connector {Ampheno! UG-290/U).
J2—8-terminal male chassis connector {Jones S-308-AB).

Li, L2—11 turns No. 22 enam. ciose-wound, Y4-inch dia.
iron-slug form. Tap L) at 2 turns from cold end.

La—11 turns No. 22 enam., ¥-inch dia. iron slug form.

stated. Resistors are Y2-watt unless otherwise indicated.

L4, Ls—10 turns No. 30 enam. close-wound on “4-inch dia.

iron-slug form,

Le—10 turns No. 22 enam. close-wound on Y4-inch dia.
iron-slug form.

L7—6& turns No. 14 enam., 3%4-inch dia. by 73 inch long.

Ls—4 turns No. 22 enam. over ccld end of Lg.

Ly—40 turns No, 30 enam. close-wound on Ys-inch iron-
slug form.

RFC:—44 turns No. 30 enam. close-wound on 100K
1-watt resistor.

RFC2—50 turns No. 20 enam. close-wound on a ¥2 by 2V2-
inch ceramic standoff insulator.

RFC:;—Parasitic choke 4 turns No. 22 enam. on 47-ohm
Y2-watt resistor.

RFC,—4 turns No. 18 enam. wire on 82-ohm 2-wott
resistor,

S1—S.p.s.t. toggle switch.

S2— 2-pole, 2-position ceramic wafer switch,

Circuit-board kit is Kepro S-101-A.
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operating desk. The unit could be constructed on
a standard 7 X 9 X 2-inch chassis (or larger), if
the power supply is to he mounted on the sume
chassis. The chassis shown in the photogruphs
was fashioned from a picce of heavy-gauge alutui-
num and is 414 inches wide by 13 inches long.
The front and rear panels are made from the
same material but are 414 X 6 inches in size.
Two aluminum angle brackets are used to con-
nect, the panels to the chassis. The bottom plate
and cover are made from light-gauge stock.
The unit was dressed up with dark gray paint
and white decals upon completion.

The Printed Circuit Boards

The converter circuit was laid out on 2 8 X 4-
inch piece of copper-clad, laminated circuit board.
The layout was first plotted to scule on u piece of
graph paper. After several attempts. the layout
shown in Fig. 5, at A, was used. You muay prefer
to use your own circuit-board arrangement,
rather than duplicate the layouts shown in Fig.
5.2 When the final circuit arrangement is decided
upon, the circuit can be drawn on the copper-
covered side of the p.c. (printed circuit) board.
The portions of the copper that are to be retained
are coated with resistant paint. After the paint
has dried, the tube socket holes sre punched in
the board. The p.c. board is next placed in a small
plastic container and covered with etching solu-
tion. The etching process takes approximately
30 minutes, during which time the solution should
be agitated by rocking the plastic contuainer back

¥ Templates for these printed circuit boards are available
from ARRL Technical Dept. for 25 cents. S8end self-add-
ressed, stamped envelope.
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Fig. 3—Schematic diagram of suvitable power supply for
use with the mixer-converter unit. Capacitors bearing
polarity marking are electrolytic.

Ri-Ry, inc,— 470K Y2 -watt resistors.

Ra—20K 2-watt wire-wound control.

R1p—5K 25-watt adjustable resistor.

T1—500 volts 120 ma. secondary. 6.3 volts at 3 amp.
(Stancor PC-8405 usable).

and forth. When the process is completed, the
hoard is removed from the svlution and thor-
oughly washed with clear water. ITarning: The
etching solution contains ferrie c¢hloride and can
cause irritation to the skin. If the liquid comes
into contact with the skin, immediately cleanse
the area with running water.

The mixer p.c. board is laid out and etched
in the same manner. Fig. 5B shows the layout
on a piece of cireuit board cut to a 3 X #-inch
dimension. Following the etching process, the
resistant paint can be removed with lacquer
solvent, or by careful scraping with « knife blade.
Steel wool can be used to clean the copper sur-
fuce, following removal of the paint. Next, the
small holes for mounting the various components
are drilled in the boards. The 6CW4 tube sockets
are prepared for mounting by bending the tabs
out and drilling small holes in them, suitable for
accepting a small brass nail which is passed
through the tab and the circuit board, then
goldered in place. The nuail is soldered to the
tab and the circuit board, then the excess portion
of the nail is snipped off. A light~duty soldering
iron should be used for all wiring, to prevent heat
damage to the circuit board.

When attaching components to the mixer cir-
cuit board, remove the metal tube shields from
the sockets of the 2K26 and the 6UR. These sock-
ets are held in place by soldering their base ter-
minals to the appropriate points on the circuit
board. The 5763 socket i8 not modified and is
mounted on the circuit board with 4-40 nuts and
screws. Tube socket terminals 1 and 6 of the 6US,
and terminals 1, 5, 6 and Y of the 5763, are not
suldered to the p.c. board. All terminals of the
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2126 socket are soldered to the cirenit board.

You will note from examination of IMig. 4. that
some of the small fixed capacitors ure ruounted
under the cirenit bourds, permitting the leads to
be kept short and direct. There will be two entont
areas on the main chassis plate, providing w spuce
for mounting the circuit boards. They will be
25 by 3%4-inches und 23¢ by 53%4-inches in size,
vespectively. The p.c. buards are mounted to the
main chassis with 4—0 hardware.

Pluate tank cupuacitors 'y und € are mounted
on the front panel of the unit, ubove the u.c.
switch, panel lamp assembly and send-receive
switch. The input and output jacks, and the
power receptacle are mounted on the rear apron
ot the chassis. If desired, » small edgewise 0- L0U-
iz, meter can be mounted on the front pauel to
permit metering of the 21526 stage. The wiring
between Sy :ind its related cireuitry is done with
R-58/U cable, which is held in piace with metal
clumps along the sides of the chassis.

Tune-up and Adjustment

Preliminary ulignment of the mixer-converter
is done by adjusting all coils in the econverter
section to 50 Me. with the aid of a grid-dip meter.
The tuned circuits in the mixer assembly are pre-
uligned in the sume munner. \fter these ndjust-
ments are made, connect & dummy antenna to
Ja, attach the power supply with P2 and remove
the 21626 from its socket. Connect u v.t.v.ni to
Pin 8 of the 5763 stage and place the seud-receive
switch in the send position, with the power supply
on. Next, adjust Ly wnd L5 for maximum indica-
tion on the v.t.v.m. (aubout —45 volts). Turn
off the power, instull the 2126 in its socket, and
connect a U-100-ma. wmeter across the pin jacks in
the power supply. Now, connect the 14-Me.
s.s.b. input signal to /¢ (5 watts is required).
With the power on, the 2K26 plate tank is
hrought to resonance with 'y, resulting in o
meter reading between 30 and 50 milliamperes.
Adjust Lg und Lg for maximum plate-current
reading on the 2[526 stage. With €/s, adjust the
loading for & meter reading of 45 mu. at res-
onance. Remove the 14-Mc. s.8.b. input signal.
The 21526 plate eurrent should drop to approxi-
mately 35 . and the r.f. output should drop to

54

Fig. 4—Bottom view of the mixer-converter
unit showing placement of components and
method of cabling the coaxial leads.

zero. This completes the mixer ad-
justment. I'he unit can now be con-
nected to the antenna and loaded
up in the usual manner.

Clonnect & coax vable between
vour recciver input terminal and
J 4 of the mixer-converter unit. With
the function switch in the reeeive position, tune
your 8.8.b. receiver to 14.3 Me. and adjust '3 for
maximum noise. (14.3 be. corresponds to u re-
ceiving frequency of 50.3 Me.). Coils 1o and Ly
can be peuked for maximum response after tuning
in u weak signal by moving one turn of each coil
toward, or awuy from, the main body of the voil.
t's should also be peaked at the same time.

This completes the adjustments, making the
unit ready for on-the-uir use. Since 1 have com-
pleted this project, 1 have not been uble to op-
erate during a ¢-meter baond opening but have
received favorable reports on signul strength und
ceadubility during local contacts. 1 wish to thank
Bob Fleischman, WABWFE, for his cxcellent
photography connected with the pictures in this
article. O5T—

ANT. 50 Mc.
INPUT

FIL.6.3V.
B+ 105V,

| - GNO.
0SC.INJECTION Ry 47K 002 Cg
6 Me. CONVERTER BOARD

14 Mc.
INPUT

MIXER CIRCUIT BOARD

(8)

Fig. 5—Layout of the printed-circuitboards used to contain

the mixer and converter assemblies. Templates available

(see text).
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Answers to Last Month's Antenna and
Transmission-Line Quiz

Here are the answers to WiKTR’s 30-
question quis in July QST. A score of 20
puts vou in the really lnowledgeable
class, while 15 is about average — pro-
vided, of course, that vou iwere sure of
the answers and not just guessing! IT
vou missed on Questions 3, 4, 6, 11, 12,
and 30, vou're weak on fundamentals
that every ham should knouw.

1) False. V.s.w.r. is lower ut the input because
of line losses.

2) True V.8.w.r. depends on the impedance of
the load, which is the receiver when receiving
and the antenna when transmitting. ‘These im-
pedances are seldom identical.

3) True.

4) False. Reflected “power” is not uctually
power at all, but is a ¢onvenient fiction.

5) False. Fecd-line radiation is usually negli-
gible, unless the antenna is unsymmetrical with
regpect to the feed line or unless the conduction
puth along the outside of the voux from the an-
tenna to ground is resonant.

6) False. Greater v.s.w.r. gives greater line
loss.

7) True.

8) False. However, radintion is usually negli-
gible below u.h.f.

) False. However, some gamma-fed beains
have exhibited a slight skewing of the puttern,
which would seldom be of concern.

10) True.

11) False. Opeu-wire can better handle the
[arge voltages which may be encountered, has
lower loss ut high v.s.w.r., and may be used as a
quurter-wave impedance transformer — i.c., us a
“tunced feeder.”

12) False. The antenna tuner affects ouly the
impedance secn by the transmitter.

13) True. The gain of a dipole cun be increased
by as much as 7.2 db by placing it in front of a
flat screen reflector. Gains in excess of 6 db. are
readily achieved in practice.

14) False. The difference is ubout 2 db. if both
are tuned for maximum gain.

15) False. The radial system gives greater
efliciency, typically by 3 db. or more.

16) False. lLonger radials improve the guin,
due to decreused ground retlection losses on sky
wave.

17) True. The horizontal dipole hus greater
gain in its most-favored direction, even near the
horizon where the vertical monopole is often
thought to he superior.

1%) True. Signal-to-noise rutio is usually de-
termined by atmospheric or other external noise,
and is not significantly altered unless antenna
efficiency is very low,
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19) True, when loss resistance of londing coils
iy nuule sutliciently low. The main advantuges of
the hulf-wave dipole are simplicity and greater
bandwidth.

20) False. The folded dipole normally has
greater bandwidth depending on construction
details.

21) ‘True

22) True — much hetter, because of lower
ground-retiection losses.

23) False. tiround-reflection losses are small in
cither case.

24) ‘Frue.

25) Kalse. Arriving signals will be randomly
polarized, and a horizontul antenna usually gives
greater gain.

26) True, when all noise is arriving at cleva-
tion angles near the horizon. Thus, u longer Yagi
is preferable to two stacked VYaugis, since the
larger Yagi reduces the aximuthal beam width.

27) True. Almost 5 db. is achieved ut a spucing
of (L.G7 waveleogth.

28) False. Up to about 6 db. is obtained, due to
doubling of the field strength by addition of the
direct and ground-reflected waves. The ground
reHection is more efficient with horizontal polari-
zation than with vertical, which accounts for the
superior performance of sutficiently elevated bori-
zontally polurized antennas for DX work. Ciround
reflection characteristies also depend on ground
electrical properties as well as the smoothness of
the terrain in the antenna foreground.

20) False. The guin varies with height within a
& J-db. range, and is maximum for a height of
shout 0.6 wavelength, 1t an elevation angle of
24.6 degrees above the horizon.

30) False. They are essentially equivalent.
The folded dipole simply provides an impedance
transformation.  [@5F]

e Strays "5

Interest in ATV is on the upswing in the Madison, Wiscon-
sin area, probably due in some part to the demonstration
shown in the photograph taken during an ATV talk/demon-
stration before the Four Lakes ARC of Madison, Wisconsin.
Shown in the photograph are WYFNT {left) and W9VIL,
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The island of San Felix. The c.w. station is at the upper level (note the beam antenna) some 275 feet above the
phone station, which is near the water's edge and the large cave opening. A 1500-foot long-wire antenna is strung
from the hut at the top ievel to the large peak in the background the phone-station beam is left of the hut.

The First Amateur Radio Operation From San Felix

BY G. E. CUSHING*, W4QVJ

equipment, spares, beams, musting, etc. on

the scales at the Miami airport, and just

prior to sunset departed Miami by jet for Antofa-
gasta, Chile, with stops at Panama and Lima.
Arrival at Antofagasta was made just prior to
sunrise. Confusion immediately became chaos as
we entered the first of our many problems with
various customs officiuls. The customs men here
finally agreed to let the customs men at Iquique,
our ultimate destination, worry about the proper
admission procedures for the equipment. ‘e
flew on to Iquique where we were met by How-
ard Springer, (:E1GJ, and officials of the com-
pany owning the fishing boat which was to take
us to San Felix. They informed us that our
hoped-for departure that uafternoon was not
possible, but 'Tuesday morning would see us off.
But Tuesday morning brought out rumors, the
ill effect of which was to plague us for nearly

ON Easter Sunday we Ioaded 1000 lbs. of gear,
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in Santiago claimed they had private information
that we were actually ichthyologists using ama~
teur radio operation a8 a disguise und our clear
ance to depart from Iquique was being withheld
vending “investigation.” All kinds of persuasion
were tried to have this story discredited but daily
we were met with refusals for departure. We
secured our bulky gear in s dockside storage
warehouse, and watched us the boat loaded
supplies and provisions for the trip. We were
ready, the boat wuas ready; only the udamant
position of the functionary in Santiago was
blocking us us our precious days of vacation sped
by. We complied with every request placed
before us and finally the Consul of Chile at
Miami, Hon. Sergio Del Rio, placed a phone call
to the Chilean Director of Tourism, Sr. Rene
Pairoa, completely expluining our dilemma of four
days duration in lquique. Pairos swept away the
irritating red tupe, objections, rumors, etc. and
secured the conperation of the sub-secretary of
the Chilean Navy, who issued orders for our
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In mid-1962, the Archipelago of San Felix/San Ambrosio became the target
of a group of ambitious DXpeditioners. The islands, which straddle the 80th
parallel, are Chilean territory and are approximately 560 miles east of the near-
est Chilean mainland. The adventurous group included Ed Cushing, W4QVJ;
Dale Strietex, W4DQS; Jake Schott, W8FGX; Mac Reynolds, WO9EVI; Gene Liggett
W8ZCT; and George Allendorf. Here is their exciting story. For reasons of space
we have had to omit the part of the story relating to their trials and tribulations
in getting a charter boat to tote them to San Felix.

immediate clearance for the trip to the Islands.
We gathered up our gear, sped to the docks,
scrambled aboard the fishing vessel and cast
off lines at 22457 on Friday, April 23. We were
to miss the high-volume QSO possibilities of
weekend operation, but, at least if the weather
and navigation held true, we would get to San
Felix in time for about three days of operation.

We approached the island right on schedule.
Our ship’s captain had navigated us perfectly
over the 70-hour trip from Iquique to San Felix.
Qur objective was in sight a8 early as 1600%Z that
Monday morning and all were urging more speed
upon the 10-knot parting of the waves. By mid-
afternoon we had passed San Ambrosio some 12
miles to the east of San Felix. About 22457 we
rounded the southwestern cape of Cerro Sun
Felix and headed gingerly into the landing area.
The arrival on shore was ubviously going to be
made after dark and we dragged all the gear from
the hold to the deck, loaded it into the seine skiff,
clumbered aboard and headed ashore at 2315Z.
We stepped ashore without wetting as much as
a toe-nail, and despite sea-legs, loose rocks and
confusion we had a station on the air calling CQ
about 30 minutes luter. K4SMX came back. We
gave him a report but he didn’t return. We sent,
him another report. No come-back. Then
HK3AFB, Lee in Bogota, culled and the first
two-way QSO from the new country of San
Felix/San Ambrosio was in the logs at 23497,
April 26. A few QSOs were made s.8.b.-to-c.w.
and then the rig was used exclusively on c¢.w. on
20 and 40 for the balance of the night. Inasmuch
as the path up the clifis was precipitous and
perilous we postponed the assembly of the second
stution until daylight. We had a 20-meter dipole
and a 40-meter dipole going well and we settled
down for the evening.

Upon finishing the station installation we were
treated to a hot meal by (ieorge Allendorf, who,
while we were assembling the station, had set up
the two-burner stove and fixed soup, roast beef,
dessert and hot coffee that truly hit the spot.

The first full night of operation resulted in
approximately 750 QSOs on 40- and 20-c.w.
About 1230% this rig was put on 8.8.b. while the
c.w. station was being assembled some 250 feet
up the cliff in a 4-room hut used by Chilean
fishermen. Qur phone station remained at the
water’s edge, near the kitchen and generators.
We strung the a.c. power line up the cliff to the

The phone station at CEfXA. The operating position is
behind the canvas sun screen. The stairs lead up to the c.w.
station on the cliff,
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c.w. station, thus saving the back-breaking climb
with the cumbersome and heavy 1750-watt
generator. The second heam was assembled and
placed on a small ledge on the cliff directly
ubove the ¢.w. station and the 250-foot coax line
dropped over the side. By mid-morning we had
both stations functioning with both heams
raised. The pile-ups were growing rapidly by the
minute and the roar, cry, groans and howls
rivalled the Chilean “jaurea’ (cry of the wild
pack of dogs), us CE3AG calls it. Apparently
there was no bottom to these pile-ups, inasmuch
as the size did not diminish as the hours passed.
The 4-room fishermen's shack on the plateau be-
low Cerro San Felix literally wus over-run with a
c.w. pile nearly 35 ke. wide, with the din and
clamor audible for several hundred feet! Down at
the phone site it was a matter of spreading out
the pile to a point where the operator could get
one or two letters of a call and then ask the pack
to abate long enough to pick up the balance of the
working station’s call. Then off to the races again!

The transceiver phone boys suffered the agonies
of their insufficiency. Their attempts at getting
from the calling frequency down to the listening
spot and then trying to get back to their original
transmitting frequency cost many a transceive
station his QSO, as the operator on our end called
some of them 4 to 6 times in an attempt to give
them a contact. But they mainly contributed to
others having to wait unduly long for a contact.
Better operators, and those with separate re-
ceivers, certainly had no problems. The insist-
ence of phone operators to give their names, loca-
tions, and offer chit-chat also held back the
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WB8ICT, "the hardest worker of the
entire group.”

progress on s.s.b. The muain oubjective of u trip
of this nature, especiully ut peak operating
periods and when the stay on the isiand is short,
is to get as many calls ay possible correctly in the
fogs. Requests for mur names, )THs and geo-
graphical location only served to take up time
that van be wsed to log another two or three
stations.

Conditions didn't shine on us all of the time
but certainly we had no complaints, We had one
c.w. session on 21 Me. that started shortly after
14007 and ended at 01307 the next day, with
some 780 Q8Os resulting. Conditions on 15
eters were excellent. Twenty meters wus the
workhouse only because of band occupancy.
Fifteen offered better signal strengths for longer
periods and was suited for quicker report ex-
changes. Appurently many are not yvet convineed
that 15 is open duily. Many Furopeans muscled
their way through the W/IK/WA pile-ups on 15
with excellent signals.

tiene Liggett, WSZCT, who was on his very
first expedition, showed himself a veteran in
short. urder. te serambled about in the ship's
rigging with the maritime mobile untenna, scaled
the cliffs in the durkness putting up antennas
the first night on shore, and the next day got
the beams up in short order. To cap off the
antenna systemn he traversed the canyon at the
base of the mountain and then started the uscent
of Corro San belix. The angle of climb here
approximates 30 degrees and the ground cover
is that of loose rocks, dirt and perilous footing
caused by the voleanic rock crumbling readily.
Crene took off wearing a harness to which was
attached one end of a spool of No. {5 copperweld
wire. Ciradually the spool unwound as Cene
climbed upwards to the point where he wus
hardly visible high ou the slopes of the mountain.
He tied it down to o lurge rock formation about
S0 feet above sea level and the other end wus
anchored to the *“Chick Sule” hechind the cav:
shack. This wire was approximately 1500 feet
long and was used on both 40 and 0.

The c.w. station was manned by W4DQS,
WSEFGX, W8ZCT and W4QVJ. The phone rig
was operated by W4QVJ, WOEVI and WEZCT.
fsvery day WSFGX would come to the phone
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The author, W4QVJ.

George Allendorf, *'made the trip a
gastronomical pleasure."

station for the Ciincinnati Reds baseball scores
and even WADOQS made about 4 (SOs on s8.b.

our shortened stay ou the island precluded
erection of the Vee's we had planned for the
lower frequencies and for which we had brought
a half-mile of wire.and poles. Our first charter
arrangements had allowed us 8 full days on the
island and had we heen blegsed with that time we
would have had both stations on the top level,
Vee's for 80 and 40, and also would have accom-
modated many more ()S0Os. The shortened time
deprived us of the weekend operation when we
were certain that many more DN stutions could
have had an opportunity to work us.

But, DX certainly was not scarce. One phone
log page plus & portion of another shows over 45
consecutive (PSO8 not interrupted by a stuteside
QS0. Sometimes all continents were coming
through at once. uropeuns, Asians, and Oceania.
[IMs nearly blocked the receivers during the
nightly openings to Furope and Asia. Africa was
by fur the most difficult though several made it
with no apparent trouble.

It certuinly would be most difficult to single
out, one station as having the **best"” signal dur-
ing our stay on the islund. Several stations were
head and shoulders above the rest. but, many times
conditions permitted even the extremely fow-
power boys to work us with euse. Memorable
is [14Q roaring through the afternoon phone
pile-up on 20 meters through Wa, South Awmeri-
cans, ete., and his signal wonld have one believ-
ing that he was on the other end of the island!
Some people claim that W3CRA is very big in
Asia but doesn’t have much going south. Let it
he known that CRA has it big going down the
soth parallel whether it be on c.aw. or ss.k.
W4RBJ had o big signal on 40, 20 and 15 and we
never had any problem copying Ray at any time,
on any bund.

in order to make our plane counections at
Antofagasta where Lan Chile was accommodat~
ingly making another tlag-stop with a Caravelle
jet to pick us up on Monday night, we had to
rense operations very early Iriday morning. At
0530Z the phone station was secured. At 0830
the c.w. station was finishing off operations
by going buack and forth between 40 and 50 and
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WOEVI, 'kept the home folks advised,” WB8FGX, "handled one of the tradi- W4DQS," " experienced in the prepara-
tions of our trips—the working of a

2

tion for such trips."”

Novice."”

to close things out switched to 40 s.8.b. and ran
off 27 V/ZL contacts with the boys from “down
under” who showed excellent discipline wnd
cooperation, making it possible to handle the
entire group in under 20 minutes. We tore down
the stutions and packed ull the gear in the
darkness (which muade it par for the course
inustmuch a8 we made every departure und arrival
in darkness) and departed San IFelix Roud in the
fuintest light of early morning on April 30.

We arrived at Antofagasta at. dusk on Sunday
evening, Muay 2, und hustled to the Hotel Turismo
Antofagasta where the lobby sitters had their
evening tranquility shattered us the beurded,
battered troop entered the lobby of the city's
finest hotel. Some 30 minutes luter, however it
was somewhat o different sight after the tirst
shave and shower with hot water in 10 days
transformed the group in both appeuarance and
spirit.

ISnroute to Miami we stopped at T.imu, where
we were met enthusiastically by A4J, OA4CV
und OA4RI. One of them had a preprinted
()SL card bearing our call sign and carrying his
QSO information. We checked our logs and
signed his card. If the plane had not made it
back to the stutes there would have been at least
one coutirmation for Sun [elix. Their hospitality
nt the airport was unlimited and a most pleasunt
hour was spent with the representutives of the
A gang.

Operating Observations

Some 6500 ()SOs were made from 23507
Monday until 0330Z Friday. Though there was o
strong attempt, no QSOs were made on 10, either
8.8.b. or c.w. No phone was successful though an
SWL card could be sent to W2IT, who wus heard
making a “blind eall.” 40, 20 and 15 carried
the load. Z1./VIK QSOs were rare on 20 except. for
the few fellows fromn “down under' who very
cleverly went over the long path in the 21-23%
period. But 40 was their band and excellent
signals from VIK/ZI~land were guite common.

One of the appurent tragedies of an vperation
such ns this, where future operation is problem-
atical at its best, is the number of fellows, und
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some of the culls quite prominent, who insist on
more than two QSO8 per band. If we had been
there for the expected 5 days this wonld have been
less annoying. However, with only three days
operating time the multiple QSO fellows were
serving to deprive others of their only log entry.
For a while it appeared that some of the “DX
hogs ' were uttempting to work each operator twice
per band, per mode. No doubt some worthy
stations using low power und cqually desirous of
1 QSL were shut out of at least one contact by
the repetitious calling of a few. The mutter of
asking for (JSL uddresses, names, our location ete.
cun really be handled much eusier by the (250ed
station moving off frequency and asking around
from others ruther than persistently culling for
the info. From time to time we announced our
foeation, Q8L address, ete. and w brief bit of
listening would have saved both time and
tempers.

One fine example of considerate hehavior is
that of W8EPQQ. When Al was QSOed he asked
if he was definitely in the log. He wus ussured
that he certuinly was —— he came back, gave a
snuppy “roger” aund we never heurd from him
agzain on any band. More of that type of operating
wonld be a credit to the D Xer, both the causual
type a8 well ag the dedicated one. There is a W2
to whom we are threutening to send u freighter
load of San Felix black voleanic stone to be
Jdumped on his suburban New Jersey lot as the
prize for being in the log the most often, the
iquickest, as well as calling us the most when
we were transmitting (as several tapes show!).

As to log-keeping, operators on s well-organ-
ized trip such as this are experienced DXers from
both ends of the pile-up and they well realize
your anxiety to huve your cull entered in the log
correctly. Use readily understood phoneties, not
complicated by *‘cuteness” or ones that tell =
story, and your chunces of getting in the log
correct the first time are excellent. Similarly one
should reslize that the DX station knows his
cull sign very well — he is hearing it all over the
band—ygive him vour call sign clearly und dis-
tinctly. The logs wre kept with eull signs and
signal reports only, with no room provided for
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WA4DQS operating the c.w. station. Note the
aspirin bottle on the wall shelf!

names, locations, rig descriptions, weather re-
ports, ete. As mentioned, the operator knows the
importance of log-keeping accuracy and trust
him to avoid sloppy entries. \We used indelible
liundry pens and even in case of water damage
the calls would be legible.

As a matter of background and to explain the
magnitude of un undertaking such us this, a
brief paragraph of the details of planning is in
order. From past experiences in ventures of this
nature a check list of needs has been evolved.
This list includes station supplies, food supplies,
tirst-uid equipment, general-support equipment,
spares for generators, rigs, various helpful items
that experience has proven almost indispensable.
As an example we had a spool of No. 12 wire suit-
able for a.c. power cable. This spool provided us
with a power line that stretched from the water's
edge up the cliff to the c.w. stution at the base of
Sun Felix Hill, a distunce of some 350 feet. By
having this line along we saved the back-bresaking
(und dangerous) Jabhor of lugging one of the gen-
erators both up and down the cliff, plus saving
the twice duily task of hauling gasoline to that
generator. By using one's head you can save your
back. This check list of gear, equipment and
spares, sonie 4 pages in total, i8 not reprinted
here for obvious reasons but suffice it to suy that
when the nearest radio or hardware store is 750
miles or more distant it would behoove vne to
have everything imaginable slong.

Concluding Notes

W4DQS and W8ZCT, both electrical engineers,
handled the preparation and set-up of equipment
and antennas respectively. DQS is long expe-
rienced in the preparation for such trips and
completed the run-in of the generators and sta-

" tion gear before the trip as well as acting as the
collecting point for all gear. ZCT, as mentioned,
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was on his firstDX-pedition and proved
himself a4 rugged traveler (no seasick-
ness) and the hardest worker of the
entire group. WSFGYX, Lt. Col. of Clin-
cinnati Police, handled one of the tra-
ditions of our trips — the working of
a Novice. We culled this lad on 15 me-
ters und though somewhat non-plussed
at o DX station answering his CQ he
carried off the QSO in fine style com-
plete even to his street address, ete. He
can get his card from W4DQS — the
only Novice in the log! WALV kept
the home folks advised through his
highly directional *“C*Q North Subur-
han Chicago — No toll culls pleage”.
That, friends, is a truly directional
CQ! Mac was his true effervescent self
throughout the trip and furthermwore
he DID NOT get sick on the boat.
Ceorge Allendorf had to leave some
235 lbs. of food at Miami when we
were forced to pare down the tonnage
prior to weigh-in. This admittedly cramped the
culinary style of the trip but George made this
trip u gastronomicul pleasure with his baked
ham, roast beef, orange juice, Clincse fortune
cookies, between-meul-snacks, etc. It would be
difficult to hire somecone to handle the prepara~
tion of the food, do the IKXP while enduring the
Liardships of solitury island life and George, not
blessed with an amateur license, wus u priceless
member of the trip. He also suffered the Bajo
Nuevo/Serrana Bank food debacle and vowed
that this trip would be different and he succeeded
admirably. As a tribute to his skills we weighed
in personally at the airport scales prior to leav-
ing Chile and found we all had gained a pound
or two! W4QVJ grew a magniticent beard which
he brought all the way home to Florida for dis-
play. He owned 21 words of Spanish when leav-
ing Miami and came back knowing 22 words
and talking to himself.

This venture could not have been made without
the on the spot help and guidance of CELGJ,
Howurd Springer, who i8 buck in the 7th district
now. Howard labored long and hard to cut the
red tape once we were there, kept his rig intact
until we were actually in operation on the island
despite his imminent departure for the States,
and wined and dined the group at several meals
during our stay at ITquique. Qur ship was &
produet of his shipbuilding company.

The Chilean Consul at Miami, Hon. Sergio
Del Rio, and Carlos Custelblunco, turned out
(Continued on page 150)

CEpXA QSL INFORMATION
For a QSL from CIEXA please send your
QST showing QSO data with time in
GMT only to: W4DQS, 928 Trinidad,
Clocoa Beuch, Florida 32931, with a self-
addressed, stamped envelope (or IRCs)

QST for
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NAAAAARAAAAAARAAANY
Simple

Ignition-Noise
Reduction

BY HERMAN LUKOFF,* W3HTF

VAAAAAAAAAAAAAAY

ERE i8 a cheap and dirty method of reducing

I—I ignition noise — cheap becuuse the total

cost is less than three dollars, and dirty -—

well, you will find out about that when instulling
the modification.

After installing my new 5-band s.s.b. mobile
transceiver, along with the usual noise preven-
tives (cuaxial capacitors, resistance suppressors,
and bonding), 1 found no sign of my own ignition
noise on 80 and 40 meters, but a noticeable
amount on 20, and an annoying amount on 10 and
15 meters. The S meter registered S5 on 15 me-
ters, and I was quite obviously not hearing the
weaker stations because of my own ignition noise.
With 15 meters playing a more important role in
the coming yeurs, this situation had to be cor-
rected — but how?

Several years ugo, I had tried to shield the
ignition wires by pulling shielding over the exist~
ing high-tension wires. After the first damp day,
the experiment met with total failure as sparks
flew in every direction. Apparently, the insulation
on the high-tension wires hud developed cracks
and pin holes through long service, and arcing
resulted.

"% 508 Dreshertown Road, Fort Washington, Penn.
1 Campbell, *'Exit Ignition Noise,” QST, May, 1959.

SPARK

DISTRIBUTOR
PLUG

IGNITION
ColL

ENGINE BODY

Fig. 1 —Sketch showing the general idea of the
twisted-wire noise suppressor.
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There was little point in doing this experi-
ment again, and besides, the work involved in
ghielding the distributor and ignition coil ! ap-
peared to be more than I cared to handle. Of
course, I could always admit defeat and purchase
a commercial shielded system for $30 to $50, but
for some vague reuson the idea was unattractive
and lacked challenge.

The thought occurred to me to try twisted-
pair transmission line for the ignition system. If
it worked, the twisted-pair line could easily be
provided by merely twisting a ground wire around
the existing high-tension wires. The twisted pair
should provide noise reduction over the open-
wire line, but the amount of reduction was to be
determined.

Ground-Wire Installation

As a test, No. 16 glass-insuluted wire (Belden
No. 8565) was twisted around each ignition wire.
Although bare wire could have been used, insu-
lated wire was selected to avoid the possibility of
breakdown in the event pin holes existed in the
ignition wires. Be careful to use insulation that
will hold up under high-temperature conditions.
Regular low-voltage auto wire, available at auto-
supply houses, is probably adequate. If anyone
experiences breakdown, regular high-tension wire
should be substituted, although the noise reduc-
tion may be less because of the thicker insulation
and consequent greater spacing between conduc-
tors. Three to five twists per foot of the ground

Fig. 2—Ground clamp for spark plugs.

wire around the ignition wire (18 shown in Fig. 1)
can be reagonably accomplished and is adequate.
The ground-return wire should be wrapped as
tightly as possible uver the high-tension wire to
keep the spacing to a minimum. It is important
to note that the original ignition wires need
not be disturbed.

Spark Plugs

Several problems remained to be solved, such
as how to anchor the ground-return wire to the
spark plug. Two feet of 34-inch (i.d.) hard-drawn
copper tubing (or brass pipe) was purchased and
cut into 3-inch lengths. The tubing is too small to
permit the shoulder of the spark plug to be in-
serted. One end of each piece of tubing is slotted
hexagonally with a hacksaw to a depth of !4 inch,
ag shown in Fig. 2. The 6 tabs thus formed were
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Fig. 3—The aluminum plate on top of the distributor serves
as a junction block.

bent outward sufficiently to permit the tubing
to be slipped over the hexuagonal shoulder on the
spark plug. A tap of the hamumer on the tubing
will give o wedge fit that seeus to stay put. but
vet can be broken loose when required with u
tangential tap. This operation c¢an be accom-
plished without removing the spark plugs from
the engine. A hole was drilled in the top end
of each picee of tubing and a 'i-inch 6-32 screw
was inserted, with one uut to hold the screw in
place, and another nut for securing the ground
wire. In my particular case the ignition wires ap-
proached the plugs axially and fitted nicely inside
the tubing (sce Kig. 4). If the ignition wires are
attached to the plugs through right-ungle fit-
tings, or if external suppressors are used, it will
be necessury to use a shorter piece of tubing to
obtain clearance.

Distributor and Ignition Coil
The next item of concern is how to tie together

the many ground wires converging at the dis- -

tributor. A 3-inch-square thin aluminum plate

wuy fabricated and holes were drilled in it corre-
sponding to the positions of the wires emerging
from the distributor. Machine screws (La-inch
6-32) were inserted into each hole and secured
with two nuts. The plate was set on top of the dis-
tributor und used as a junction block for all of the
ground wires. The ground wires act to hold it in
place. Do not connect the plate to ground except
through the ground wires. The photograph of
Fig. 3 shows the junction block. The ground
wire to the ignition coil can connect to the clamp
that holds the coil, after it has followed the high-
tension lead as fur us possible to its source.

This modification produced a marked reduction
in ignition noise. It was gone completely on 20
meters and the S meter now read S2 instead of S5
on 15 meters. There were two immediate effects:
Several levels of weaker signals hecame ()5,
whereus before they were down in the mud: sec-
ondly, I started noticing the ignition noise of
every car that passed me, where previously only
busses and trucks attracted my attention.

C'onsidering the hour spent in the workshop
and the hour instulling the modification, the
effort involved i8 small compared to the 15-db.
reduction in noise level and the small cost. [Q&F—]

Fig. 4—This view shows ignition wires entering the spark-
plug grounding connectors.

e Strays "4
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Pwo Hundred Mcters and Down, by the lute Clin-
ton B. DeSoton, is a 184-page history of earlv amateur
radio (to 19:36) which has heen out of print for ahout,
ten years. The League arranged for reproduction,
through a photographic process, of a number of
copies of this book and has some still in stock at a
special reduced price (because of quantity purchases
during the anniversary wyear) of %1,00, upproxi-
mately our cost. Address ARRL Hgq., 225 Main St.,
Newington, Conn. U6111.

Congratulations to Bert Groves, W5QNA, son of
Soupy Groves, WSNW (ARRL's First Vice-Presi-
dent), who was an lonor graduate from Baylor
Univ., Col. of Medicine, Houston, Texus, this year.

Ken Waldvogel, WA2UKEF is shown here in his 200-pound

cast after being operated on for a double curvature of

the spine. A series of three winches on his bed allow

movement so that he can reach his amateur equipment.

Ken is a senior in Brighton High School in Rochester, New
York and expects to graduate this spring.

QST for




Building Fund Progress

8 ANNouncrD by Director Anderson ut. the
Board meeting in May, the Rounoke Divi-
sion was the seventh ARRIL Division to exceed
quota in the Building Fund Drive. Congratula-

tions to all those whose contributions have
made this posgible!
This brings us ulmost to the half-way mark in

terms of numbers of divisions meeting quota.

The race for being the eighth division to hit
1004, of quota is currently between the North-
western Division (Director Thurston) and the
Delta Division (Director Spencer.) Northwest-
ern is but a whisker awuy, needing ounly $135
in eontributions from its members in order to
finish the job. Delta is not far behind, with only
$292 needed. Delta, incidentally, made a big
jump this pust month, yuite 2 number of con-
tributions huving come in from Tennessce.

Here are the seven divisions which have
already et quota:
(Canada New England
Dakota Pacific
Hudson Roanoke

Rocky Mountain
The pereentage standings of the remaining
nine divisions look like this:
Northwestern 96.6 West Gulf  78.6
Delta 88.3 Atlantic 6R.3
Southwestern 87.5 Southeastern 59.0
Central 57.0 Great Lakes 58.6
Midwest, 86.7
Don’t, forget. that every dollar yon rontribute
to the Building i'und is matched by a dollar from
a special fund which was established by a group
of men in business who feel that much of their
stceess can be traced back to their initial en-
thusiasm in amatear radio. Fach one of your
dollars will do the work of two.
Let's complete the drive in sixty-five.

Members Are Saying

Thunk you for making me very proud of our
League. You have my morual support and this ¢con-
tribution, — 117 {#S

We would like to let you know that we are 100
per cent ARRL and support everyvthing it stands
for— W A2Y0HK

Enclosed is my modest coutribution to the fund
for our new building. [ am very fond of our Amer-
ican Radio Relay League because although I am o
newcomer (0 radio hamming and only 13 this year.
«ll that 1 have learned about this hobby 1 got from
the League publications, — N I24BHY

Please add this check to the building fund. Wish
it could be wore, but we did want to feel we had a
stmall part of the new  building, — W6BLL (&
Wez

It suddenly hits me squuarcly between the eyes
that vou have a very lurge problem about which I
have done precisely nothing! T have had the privi-
fege of pounding brass since 192%, as WOEKLP,
wWaoCY, and K2GT, aud 1 have not contributed
significautly to eusure that privilege. Thercfore, I
desire to donate to the Building Fund. -—— K2G'7'

Fnclosed is a check for the Building Ifund result-
ing from a practically-unanimons atlirmative vote,
thus coufirming club members' contidence in the
League's handling of amateur affairs. — HWENCI,
Greater Cinelnnat! Amateur Radio Assn.
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Grateful to be “in'' on this building project:
gives me a feeling of pure joy to think of all the
wonderful years I have been a fellow member with
the greatest fraternity on eurth. Long live ARRL
----- my League! — W7 1QR.

I wot to thinking about how much ARRL has
already done for me in my one yeuar of operation as
a ham. The contribution is not a lot, but maybe it
will help show the apprecistion of & 16-year-old.
-— WARIAM N,

With the enclosed contribution I would like to
suy that while I may not always agree with the
ARRL [ am bchiud it one hundred pereent. . . . 1
enjoy the habby very much und would hate to sce
ham radio destroyed. We need ARRL. So keep up
the good work and don't let the disseuters bother
you too much, — KU VI,

Here is my mewbcrship renewal along with an
udditional little bit for the building fund. Most of
the “little fellows' out here in humdom do appre-
ciate the job the ARRIL hus and is doing so «ll I can
sy iy, keep up the good work., —~ DL4NE/KOBLIL.

I am a new member in the amateur radio society
but already I can see what a vital role is played by
the ARRL in the lifc of & ham., -« IWN2GQPX.

[ am enclosing a small check. T begun ham radio
around 191X¥ aund got my first license in 1923. 1
appreciate wll that you have done for me and for the
many hams that come on in later life, - W5.4Q¢ .
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Correspondence
FromMembers-

The publishers of QST assume no responsibility for statements made herein by correspondents.

SOME TALK, SOME DO

@ In reading over the pro and con about the FCC
and ARRL dirty work in proposing an upgraded
license structure for amateur radio classes in the
June QST several things crossed my mind. The
first. was that of the many physically handicapped
amateurs that 1 know none was complaining about
how unfair the FCC was or how dustardly the
ARRL was in proposing all these changes to our
sacred hobby. Secondly, some years ago I happened
across some old issues of QST in the days when that
nasty ole FCC had said that the day, of the spark
mode of radio transmission was passe and after a
certain date this mode would no longer be allowed.
The unhappy hams who were dedicated to the art
of spark had the sume complimentary things to say
about the FCC, ARRL and organizations in gen-
eral as the happy hams who were on the con side of
the statemeuts in June.

1f you want to feel sorry for somecone remember
my friend who sends c.w. on the traffic nets with
his toes because his arms and hands don’t work;
my friend who has been a vietim of polio since he
was three and copies code on an electric typewriter
with his hands instead of his fingers because his
fingers don’t operute independently: or, my friend
who has been blind from birth and has to do his
studying by braille. You, my friend, have ten fingers
which operate on the end of two hands that work
when told to and you see with two good eyes the
results of their work. On second thought, maybe we
should uall feel sorry for the fellows that have all
their physical facilities and not waste time on the
hundicapped, for they have something some of us
lack. What theyv possess is the good ole **I want to,
I think I can, by golly I'm gonna, and, look what
T got for myself, un Extra (‘lass ticket.”

Now that sorry time is over it's back to the Li-
cense Manual and the W1AW code practice. Sce
vou down ut the local FCC exam point. — K3/ YZ

THE MULTIPLE UNTRUTH

€ Heurty congratulations to Ivan Loucks, W3GD,
for his lucid statement on the present state of af-
fairs of the Amateur Radio Service (‘‘Amateur
Radio and the Public Interest,” June, ¢S7T). This
article should be required reading for those self-
appointed saviours of amatcur radio who have
emitted such clouds of billowing smoke that some
amateurs have been fooled into thinking that a
fire exists within the structures of the FCC and
ARRL. This, of course, is nonsense and W3GD
aptly clears away the smoke, showing the out-
bursts to be merely false alarms.

These self-appointed saviours of amateur radio
make use of a technique of confusion which, while
new in the field of amateur radio, is old in the more
sophisticated field of politics. This technique iy
termed the ‘‘multiple untruth.” Some time ago the
use of the ‘“‘multiple untruth’ was discussed by
Richard H. Rovere in a penetrating article in the
New Yorker magazine. Mr. Rovere was discussing
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this technique in regard to politics, but his remarks
apply equally well to unscrupulous radio amateurs,
ever eager to violate the structure of amateur radio.
This technique of attack as described by Mr.
Rovere states:

*The multiple untruth need not be a puarticu-
larly large untruth but may instead be a long
series of loosely related untruths, or o single
untruth with many facets. In either case. the
whole is composed of s0 many parts that any-
one wishing to set the record straight will dis-
cover that it is utterly impossible to keep all
the elements of the untruth, or falsehood, in
mind at the same time. Anyone making the
attempt may seize upon a few selected untruths
and show them to be false, but doing this may
leave the impression that only the statements
selected are false and that the rest are true.
An even greater advantage of the *‘multiple
untruth’ is that statements shown to he false
can still be repeated over and over aguin with
impunity because no one will remember which
statements have been disproved and which
haven't!”

Radio amateurs disturbed by slanted editorials
and who unthinkingly accept statements of opinion
and multiple untruths for fact should remember
that masters in the art of fantasy exist in amateur
radio who are willing and able to provide the un-
wary reader of their wares with inuccurate desecrip-
tions of things and events which have never oc-
curred. These anties do little good and much harm
to the amateur radio service. — I[V6SAI

[ Although I am a newly licensed Novice, I hope
that a long-continued interest in, and observation
of, amateur radio will entitle me to express my
opinion on some current affairs atfecting amateur
radio. I am a sometime reader of 73 Magazine and
read Mr. Green’s rantings with the same sort of
embarrassed self-consciousness thut one feels when
he hears a rebellious teen-ager berating his own
father. I am countident that the majority of radio
amateurs are of suflicient maturity and soundness
of judgment to recognize these false prophets for
what they ure, and to continue to give their support
to the ARRL.

I frankly do not know if I will ever personally
acquire the technicul proficiency required to qualify,
but I nevertheless strongly feel that incentive
licensing is mandatory if amateur radio is to con-
tinue to fulfill its purpose as » serious hobby with
the capability of serving society.—— IWWN4ZFT

@ As a member of the League, I would like to ex-
press my appreciation for the fine work that ARRL
is doing on behalf of the amateurs. While it may be
true that not everything ARRL does represents the
best approach to @ problem, neither is it true that
everything ARRL does is *‘wrong.” It seems to me
that much of the ecriticism directed toward the
League originates with a few individuals who may
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have a narrow, personual viewpoint on some specific
problem. Personally, I am pleased with the efforts
of the League on hehalf of amateurs us a group,
and hope that the bouquets you curn will at least,
equal the brickbats which are frequently tossed!
-— W4CTS

€ I enclose my check which I should like the
League to use as the start of a4 new kitty, the pur-
pose of which would be to defray the extra legal
cxpenses required to effectively eujoin or otherwise
legally obstruct certain people from countinuing to
defame the character of the ARRL.

I am personally aware of one specific accusation
which huas uo foundation in truth and which sug-
wests that other allegations may be equally un-
founded.

Since these hesmirching remarks are perhaps re-
garded by the League as being bencath its dignity
to appropriately answer, I would suggest that the
Jdisposition of these funds he a mutter of diseretion.

Suffice it to say that I resent blatant, unfounded,
wild talk wsgainst au institution which has been
around a long, long time and without which we
hams would have very little to crow about.—
WIIBY.

AREN'T THERE OTHER WAYS TO SAY
THESE THINGS ... ?
. . . at least DIFFERENT ways?

@ What has happened to originality and spontan-
ity of expression up and down the dial? Surely there
must he many, many ways to express ourselves
without falling back on the weary, bone-dry cliches
that have hecome our verbal stock-in-trade iw
amateur radio.

Just imagine the newness and stimulation of one
whole operating session during which we heard
none of these:

1. The Fine-Business Svndrome:

“FB on yvour weather; FB on your antenna,
too; FB on just getting the chow call and FB
on your XYL taking you apart if you don’t
get going."’

9. The Pledge of Eternal Friendship:

“¥From now on, we'll sure be looking for you

on the bands. So if you heur us on, give us a

shout and if we hear you on, we'll do likewise."

3. The Humorous (?) Goodnight:

@) " W-a-l-I-1 . . . guess its getting time to

hit the ole snore shelf.”

(b) 1 think we'll be pullin’ the Rig Switch,

pretty soon . . ."

4. Since There's No ‘Q-Signal'’
Bored Stift With This QSO:"”
“Think I'll sign with you and take a look
across the band. . . ."”

5. Ping-Pong:

“(et your hand on the switch, OM, ’cause

back she comes to you."

6. The Big (iumble:

... and WA7TXXX is now standing for any

POSSIBLE (???) call around this frequency.”

— KOTYO

to Say, “I'm

OP AID

@ You had a good ides in enclosing page 64A in
June ST in a distinctive light blue to bring to our
attention the necessity of national calling and emer-
wency frequencies.
I intend to have a separute receiver on 3875 ke.
for monitoring at all times I am in my shack.
George Hart, WINJM, is doing a good job as
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Nationul Emergency Coordinator, so give him a
pat on the buck for me. — W I1JB/WIAPK

VALUE

Q I'm thirteen and I'm a paperboy making ten
bucks a month. ARRL is worth two weeks work to
me. Why? I have had a heck of a lot of fun in ham
radio already. I've even felt I have learned some-=
thing. Being a member of ARRL means a heck of
4 lot more fun and lots more learning. In this spirit
| renew my membership. As for incentive licensing,
I'm for it. — /’at Durkin

DEFINITE IMPRESSION

€ I have just read my copy of the June issue and
I wonder if some of the stuff in it was really read
by the editoriul staff?

I thought I had a fairly catholic sense of humor,
but these pieces of John Troster — buy! This is not
funny, it's sick.

Some of the items printed in Strays are just plain
ridiculous:

“W2XYZ would like to hear from other hams
who are Chinese midgets and operate mobile
from a surf board.”

These people don't really want to contact their
counterparts, they just like to see their names in
print. I'm not talking about all such items, just
the far-out, silly ones.

You have pretentions of being @ combination
technical journal and fraternal society organ, but
the editorial content seems to be drifting toward
the pre-adolescent set. Frankly, it’s starting to
cloy. » WoORVEF

 W6ISQ's diatribe on the use of phonetics in
phone work really hit the lid on the heud! Under
any conditions less than excellent, those cute home-
made phonetics won't get your call through, and
with foreign ops, who have trouble even with ordi-
nary Knglish — well, forget it. Both ARRL and
MARS have well known and easily distinguishable
alphabets . . .

Be assured that all of W6ISQ's stories are appre-
ciated here at “Two Hungry Zebras Yawning.”
-—WB2HZY

 While I have not been very active on the air
during the past years, 1 still enjoy operating when-
ever I cun and keeping in touch by reading QST
each month. I especially enjoy the very pointed but
enlightening articles by W615Q. However, I believe
that the article in the April issue would have been
better had it been left unpublished. Such trite non-
sense deserves no place in QST. — WIBPE.

€ Three cheers for John Troster, W6ISQ! He is
really an excellent author. Although just an Asso-
ciate Member, I look forward to QS7' primarily
because of John ‘I'roster. Tell John to keep up the
sood work! — John (pollina.

WELL BALANCED

€ Enjoyed my first copy of QST. I notice that it
in well halanced as to the sections on technical and
operating news. 1 ulso like the ads grouped where
the text does not interfere with perusing the ads
(and vice-versa). I am particularly impressed thut
about five pages were devoted to ethics and public
relations. I have never seen this done, to uny ex-
tent. If, for exumple, the ‘““Sports’’ magazines
stressed the ethics of using a rifle, instead of stress-
ing the legal right to shoot, a friend of mine, who
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is a rancher, und regularly has to solder up holes
in his water tanks, repair his insulators and fences,
and bury his dead cattle, wouldn't be so enthusi-
astic to bury the hunter himself. You certainly
have a delightful, orderly and attractive muaguzine!
John l{addaray, ec-9AX L.

WELL DONE

€[ Please extend thanks to the many amateur radio
aperators who responded to the call for assistance
on 27 May 1965 from the Personnel Office, 2045
C'ommunications Group, Andrews AI'B, Muryvland.

It becume apparent that we had to contact SSgt
Roy KHickson, WAGASG, a member of this organi-
ziation who was traveling to New York by private
automobile. A relatively short time later, it was
learned that a network of hams was operating in
our behalf. As u result, SSgt Ellickson was con-
tacted und a high priority military project was
completed on time. Again, may we offer thunks for
the splendid cooperation that was extended through
this very fine program.— .James 1. Williams,
W Syt., USAF

LISTEN ...

@ The other night I clocked 5 Qs on one fre-
quency in the c.w. portion of the 20-meter band.
Three of them were culling CQ DX. On the phone
seetion of the 20-meter bund I heurd numerous
((Q DX when there were DX stations ulso calling;
and invariably a2 5/9 C(Q comes on top of a QSO
in which I am involved when I know the fellow
could hear me if T heard him that loud.

Either many operators never listen across the
band or on the frequency before they call or they
do not give & darn!

However, it is important to nunderstand that,
with band conditions as they are today, there
should be un wbsolute minimum of C!Qing! It should
be reserved for bunds such as 15 and 10 which can
appeur dead. Operators should discipline them-
selves to listen rather than expect stations to listen
for them. This is especially so when working DX,
‘The percentage landing on top of an existing QSO
is extremely great while the necessity of calling
0 is very slim.

The constant din of CQers is 2 fuctor which is
eradually keeping DX stations off the American
phone bunds. Thus, it can not help DX scores but
it can spoil other Q=0s.

Another fuct 1 note is that not all CQs come
from stations which appear to be newly licensed.
Old-timers, who should know better, are doing it
as well. But the new operator should be instructed
that:

1t is better to listen

And the bund review,

Than to cull and ¢all

An indiscriminate CQ!  ~= W4NJF

BAD HABITS

¢ C.w. procedure can be so simple and speedy that
it breaks my heart to hear it used improperly. A
number of errors that have sprung up since the war
follow:

Keyers: An electronic keyer in the hands of an
expert cun be u beautiful thing to heur. Even when
used by an expert (how few of them there are!) it
can be used too fast for circuit conditions or the
ability of the man ut the other end, however. As
wostly used, fur too many mistakes are nade,
leading to frequent repeuts; also spacing between
letters or words is often poor.
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“Uandle”: *Name'' uses less character — sine
was a wonderful thing with its two letters: mine is
fj. 1 personully have no objection at all to being
culled OM, and the eariy female ops had no objec-
tions to being called OW. It is ridiculous to hear
cireuit time being wasted for repeat ufter repeat to
get the handle.

Procedure: “I'm running 600 watts to a trap
dipole.” I doubt very much the truth of this state-
ment I just heard this morning. What he probably
meant was: “‘I'm running 600 watts wid a trap
dipole.” Let's be accurate: Few hams can meusure
power farther ulong than the plate of the final.

“Hw Copy?’’ Why not just “[Hw?’ It served
for many yeors.

These are of course only a few, but should serve.
Many of us arc far more critical of the appearance
of onur stations than the way they sound on the air.
— WWGFB

HIGH PERFORMANCE

Q I have very recently built the homebrew heam
called **Seotsman’s Delight'' as described in the
June 1963 issue of ()NT. This beuin presented little
if any problems to me and I have many helpful
items for other hams who would like to build such
a beum.

First of all, it is a high-performance beam, ul-
though it only costs about 5 dollars. In three days
I have worked three continents und six new coun-
tries with above 569 reports.

On the side of the house, the beam may bhe
mounted usiug a right-angle iron and pipe nipples.
For greater height the beum can very passably be
mounted atop a 30- or 40-fant TV mast and turned
with an ordinary TV rotor. This is the arrangement
that 1 use and it works very well. The beam can be
made for two bands by placing the driven or the
retlector elements on one bamboo pole and the other
set of elemeuts on a sepurate element ewch, us the
phasing lines are of unequal distance. If the driven
elements are placed on the same pole, one picce of
RG-59/RG-11 coax may be used for both antennas.
This is & very excellent beam wud as ['ve stated, it
wets out exceptionally well. I would recommend it
to a beginner or an old timer. -— IWBG¢EFM,

e Strays g

Stolen Equipment

On June 13, an SBE-33 (Serial No. 122218) and
Collins microphone were stolen from W6GCG’s car.
The owner had modificd the SBE-33 by adding a
large aluminum kourled tuning knob and a small
sub-miniature switch at the rear of the cubinet for
switching the v.f.o. to MARS frequencies. Contact
C. A. Andrews, W6GCG, 1276 Susan Way, Sunny-
vale, California or the Sunneyvale Culifornia Police
Department.

A number of people attending the National Con-
vention in San Jose last month praised the attractive
July cover of QNT. The urtist, Susan Engwicht,
daughter of AREL’s Pacific Division director, was
introduced to, und received the appaluse of, those
gathered at the convention banquet.

QST for




CONDUCTED BY GEORGE HART,* WINJM

Test Messages and the SET

rEw months ago we finished the ARPSC

Field Bulletin No. 3, deuling with last yvear's
SET and the test messages that were mailed to
various 16Cs uround the country for originution
back to us during the SIET. The twelve messuges
carried u *test emergency”’ precedence, and the
purpose of the test was twofold. First, we wanted
to see just how long it would tuke the messages
to be delivered, and second, we wanted to sve
what mistakes, if any, would be made. We won't
g0 into a detailed discussion of the results here,
but it’s quite evident that many of us ure still
making careless errors in our traffic handling.

Some of the things that happened to some of
the messuages are n little hard to believe. Anyone
interested in the details of the test can get a copy
of the bulletin while the supply lasts.

Speuaking of the SKET, this is probubly as good
w4 time us uny to make a pitch for this yeur's,
which is scheduled for October 9 and 10. We will
have a special bulletin to all I1Cs, SECs, SCMs
and higher level NTS manugers soon, but this
will serve as a preliminary announcement for all
ARLIC members.

Let's try to inuke this the biggest and best
SET in history. The only way we wre going to
accomplish that is by having every EC (ves, all
1200 or so of them) hold a drill of sume sort,
originate o messuge to headquarters (for their
extra point), and more important, send us their
results! You, us ARISC members, should support.
vour I8C in his plans for a drill, and if he doesn’t
have any plans, see if you can build u fire under
him and get some sort of an exercise going. The
drill doesn't have to be us extensive as K4URNX's
(see clsewhere in this issue), but every ARIC
group should hold some sort of u shindig. For
those of you who aren’t. members of an organized
AREC group and want to participate in the SET,
why not check into your Section net (see the
net directory)? You rmight also contact your
loeu]l Red Cross chapter and offer your services
in ewe they want to originate a message to
another chapter or to their National Heud-
quarters.

Net Registration

In last month's column, we ran the annual
cull for net registrations for the 1965-66 net
directory. The deadline for filing registrations is
August 1. We urge all net managers to check the
date of their lust registration. If it i8 over a year
old, or if there have heen uny changes made since
the lust registration, please send us u CD-85 or
tacsimile pronto.

¥ National limergency Coordinator.

August 1965

A few weeks ago, we got a request from one of
the RMs for a supply of traffic handling aids that
he could hand out at o club meeting ut which he
was going to speak. We think the idea of a traffic
man going to a club meeting a8 o guest speaker
and giving a talk, directed more at the non-

This southern gentleman is H. J. Hopkins, W4SHJ. Hoppy
may be known to most of you as the 4RN manager, but
he is also the Virginia SEC and just recently

took over as acting SCM.

traffic handlers, on the basics of traflic handling
and net operation, is a good one. We would like
to sece more RMs and PAMs and other traffic
men doing this. The best way to sell un idea is
through personal contact, and what better way
could there be to introduce non-tratfic hundling
amateurs to the idea of traffic handling than by a
talk (which need not be long or boring) by some-
one who is experienced in the field. The large
reservoir of information from QS7, plus yvour
own experiences, could make u very interesting
tulk, and could be instrumental in opening the
door for many who haven't yet gotten around to
investigating this phase.

We'll be happy to send vou some handout
material for the meeting. All you have to do is
tell us wpproximately how many people vou
expeet at the meeting, and what you need.
— Wi1BGD.

National Traffic System

tivery NTS net has » much more important purpose than
just handling tratlic. and that is the training of operators
to function with o minimum of diffieulty under ditficult
situations. How often have you been on a net and have a
“new’’ trattic man check in, complete with tratlic and wnis-
takee? ['m sure we ull have had this experience at one time
or another, but have we done anything to help this new-
comer?

Sowme years ago when we were just getting our feet wet in

traflic handling and net operation, the task of being NCS
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One of these cats, a real traffic hound, is Jim Speck,
WS5PPE, the TCC Central Director. Jim took the reins
from WA4ZJY back in January of this year.

of AN was placed on otur not-so-broad shoulders for one
night. Since thie was our tirst attempt at being NCS of a
high level net, and only the second time we had checked
into the net, you can imagine that the session wasn't run
(uite as it shonuld have heen. Two (days later, a letter was
received from one of the top trattic men in the country who
had been in the net that night. and he, ever so gently, told
us what we had done wrong, and made suggestions as to
how we could improve. The criticisms were taken in the
apirit in which they were given, and a marked improvement
was noted the next time the NCS job came our way. The
~ame fellow also sent another letter, similar to the one that
we received, to another station that wasalso new on the net.
but the result was quite the opposite, and the new man was
rather resentful of being told that he was doing sumething
wrong. You can see that giving this type of criticism can
he a sticky proposition unless you are tactful in your ap-
proach (which, in this case, the sender of both letters was)
and make it clear, either directly or indirectly, that this
isu't a bawling out but that you want to help the other
fellow improve.

The only way we can continue to grow is by recruiting
new tratic men, und after they have learued the basics to
help them improve their detailed procedure. Letters sich
as this can often lead to a long friendship and will leave a
lasting impression on the recipient. HHow about it. fellows
and gals, let's help the new trallic man become the guod
operator he wants to he. — WI1BGD.

May reporis:

Sex- Aver-  Represen-

Net stons Traflic Rate age  tation (%)
FEAN B 1739 1143 56.1 100
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