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Are you ready
to move up to an HI-32B?
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Somewhere along the line, about one of 25 amateurs rcaches a
“point of no return” in pursuit of this unique and wonderful
activity we call ham radio.

Up to this point, his interest, his téchnical skills and experience
have grown and broadened by leaps and bounds. He has studied
or cxperimented with a variety of ¢quipment — enough to
know what to ¢xpect, and what he personally wants in ultimate
performance.

Beyond it, average performance or the absence of nceded fea-
tures no longer are an inconvenience. They are intoleruble.
Beyond it, he will scttle for nothing less than an uncompromis-
ing lcader. The best.

The HT-32B transmitter was designed, frankly and specifically,
for the onc-in-twenty-five. Like anything exceptionally worth-
while it costs more. But il you are ready to own it, you will
know in advance why it is the feast extravagant investment yon
ever made,

Hallicrafters exclusively — far superior frequency stability due to Halli-
crafters’ differential temperature compensation (U.S. Pat. #2718617).

Hallicrafters exclusively — full 500 kc. coverage on VFO dial, with reso-
lution to less than 1 ke.

Hallicrafters exclusively — modes of communication: upper/lower/double
sideband; automatic break-in CW; full AM.

Hallicrafters exclusively — complete amateur coverage capability, 80
meters through 10 meters, without changing crystals.

.

Hallicrafters exclusively — high frequency asymmetrical crystal filter for
superior audio fidelity.

For complete specifxraii?fiso 2y, ba//].Cf a/} ers

5th & Kostner Aves., Chicago 24, Il
Overseas Sales: Export Dept., Hallicrafters. Canada: Gould Sales Co., Montreal, P.Q.



Improve your rig with these Collins accessories

1. 302C-3 Directional Wattmeter— For

fixed or mobile applications. Measures forward
and reflected power on 200- and 2000-watt
scales accurately (3.4 to 30.0 mc) without
calibrating adjustments.

2. DL-1 Dummy Load— A 100-watt resis-
tive load for all HF frequencies. Connects per-
manently in antenna coax line, with in-out
relay switching. Provides easy comparison of
antenna SWR and nonband interference tune-
up. Type N and RCA antenna connectors are
provided.

3. 312B-5 Speaker Console and External
PTO— For use with KWM-2 in fixed station
operation. Provides limited separation of re-
ceive and transmit frequencies, speaker, di-
rectional wattmeter, and switching for func-
tional control system.

4. 136B-2 Noise Blanker— For use with
KWM-2 in mobile operation. Effectively re-
duces impulse-type noise in the transceiver.
Requires separate antenna resonance at 40 mc.

5. 312B-3 Speaker—— Contains a 57" x7”
speaker and connecting cable. Styled to match
S/Line and KWM-2,

6. 516F-2 AC Power Supply— Operates
from 115 v ac, 50-60 cps. Provides all voltage

for 32S8-3 and KWM-2.
2

7. MP-1 Mobile Power Supply — Transis-
torized inverter powered from a 12 v dc auto-
mobile, aircraft or boat storage battery to the
voltages required for operating the KWM-1,
KWM-2 or KWM-2A.

8. PM-2 Portabie Power Supply— Com-
pact, lightweight and supplies all voltages
needed for KWM-2. Operates from cither
115 v ac or 220 v ac ar 50-400 cps to give
you a completely portable SSB station. An
auxiliary speaker is included.

9. CC-2 Carrying Case—- Specially designed
Samsonite Silhouctte case for KWM-2/PM-2
or 30L-1. Molded Royalite interior protects
equipment against rough handling. Also avail-
able in model CC-3 for accessories.

These are just a few of the Collins accessories
which can help you improve your rig. There
are many more...mounts, microphones and
adapters, to mention a few. Ask your author-
ized Collins distributor to demonstrate the
advantages of Collins accessories. A new Col-
lins book, Amateur Single Sideband. will be
an invaluable addition to any ham’s library.

N\

COLLINS

&/

Traveling through lowa this summer?
Stop and wisit our Cedar Rapids plant.
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NEW IDEA FROM EIMAC: power tetrodes with twice the transconductance.

Eimac introduces two new radial heam power tetrodes with twice the transconductance of the 1CX250
series: the 4CX350A and 4CX350F. These new tubes have a transconductance of 22,000 umhos. This
higher figure, with the resulting easily realized higher gain, can often eliminate an amplifier stage in
practical circuit design. The 4CX350 types were designed for linear drive applications. They are the
same size as the familiar 4CX250B, have the same rugged metal-ceramic construction, use the same
socketry and other hardware. But they offer superior electrical performance. The Figure of Merit, often
used as a criterion of r-f amplifier performance, is significantly higher with the new tubes. The rated
heater voltage of the 4CX350A is 6.0 volts and forthe4CX350F it's 26.5 volts. They’re especial- §
ly recommended for new equipment design. For data write: Eitel-McCullough, Ine., San Carlos,
Calif. Subsidiaries: Eitel-McCullough, S.A., Geneva, Switz.; National Electronics, Geneva, 111

COMPARATIVE RATINGS TRANSCONDUCTANCE VS. PLATE CURRENT
Mazx. Ratings~Class AB Service 4CX250B 4CX350A

de Plate Voltage 2000 2000 =

de Screen Voltage 400 400 3

de Plate Current 250 mA 300 mA*® <

Plate Dissipation 250 w 350 w g

Sereen Dissipation 12w Yw z

Grid Dissipation Yw - g
apacitances ((irounded Cathode, Average) ) < 4CX350A

Input Capacitance M //

tGrounded Cathode, Average) 15.7 uuf 24.0 uuf g
Qutput Capacitance I
tGrounded Cathode, Average) 4.5 uuf 5.5 uuf 8 /)
Mutual Transconduct 12,000 25,700 umhos K
(1522000, Eg2-300, 1b=200mA) 000 umhes. 265,700 umhos g 10000 FicKaso |
Amplification Factor (Crid Screen) 5 13 ‘é‘ .000 /
Figure of Meritt . u5 144 a7
{Figure of Merit= f‘-m where Ct = Ci + Co )
7 b and Gm = Mutual Transconductance Plate Current (mA}
“In class A Service, this value may be raised to 400mA. 5 100 150 ate Curren %(;m ’ 100 350 400
0 200 25 3 36




SUREST

PR CRYSTALS give you the finest frequency
control that money can buy! PRs are built
to PERFORM...under good conditions and
bad. They have that extra measure of sta-
bility and dependability BUILT-IN . . . that
plus of rugged precision that means years
of unfailing service.

With PRs in your rig, you KNOW your sig-
nals are going out clear and strong and

AMATEUR TYPES
Fundamental, PR Type Z-2
Frequency Ranges in Kes.: 3,500
to 4,000 (80M); 7,000 to 7,425
(40M); 8,000 to 8,222 (2M);
8,334 to 9,000 (6M).

Rugged. Low drift, fundamen-
tal oscillators. High activity
and power output. Stands up
under maximum crystal cur-
rents. Stable, long-lasting;
= 500cycles ...... $2.95 Net
(All Z-2 Crystals calibrated
with a load of 32 mmfd.)

Type Z-9R, Transmitter

FCC assigned frequencies in mega-
eycles: 26.965, 26.975, 26.985, 27.005,
27.015,27.025, 27.035, 27.055, 27.065,
27.075, 27.085, 27.10S5, 27.115, 27.125,
27. 135 27.155, 27.165, 27. 175. 27.18S,
27.205, 27.215, 27.225, 27.255, cali—
brated to .005%. (Be sure to specify
manufacturer and model number of
equipment) $2.95 Net

Type Z-1, MARS and CAP
Official assigned frequencies:-in
the range. Calibrated to .005%.
1600 to 10000 Kc. ..$3.45 Net
Type 2XP

Suitable for converters, experi-
mental etc. Same holder dimen-
sions as Type Z-2. 1600 to 12000
Kc., (Fund.) = 5§ Kc. $3.45 Net
12001 to 25000 Kec. (3rd Over-
tone) = 10 Kc, ..... $4.45 Net

¢

Since
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W

'---;xml
AND KNOW WHERE YOU ARE

AY 0 19X

right on the frequency. You get longer dis-
tance, clearer reception, less drift. Yes, PRs
are the SURE ROAD TO T9X. Get them from
your radio parts jobber. EVERY PR CRYSTAL
IS UNCONDITIONALLY GUARANTEED.

PRCRYSTALS

AMATEUR TYPES

Third Overtone, PR Type Z-9A
Hermetically sealed; cali-
brated 24,000 to 24,666 and
25,000 to 27,000 Kc., = 3
Kc.; .050” pins. .$3.95 Net

6 Meters, PR Type Z-9A

Fifth overtone; for opera-
.. ting directly in 6-meter
band; hermetically sealed;
calibrated 50 to 54 Mc., =
15 Kc.; .050” pins.

$4.95 Net

..............

Type Z-9R, Receiver

Calibrated to .005%. (Be sure to spec-
ify manufacturer and model number
of equipment ............ $2.95 Net

. Type Z-9R, Radio Control
' FCC assigned frequencies in mega-
Vo cycles: 26.995, 27.045, 27.095, 27.145,
27.195, 27.255; calibrated to .005%
(Be sure to specify manufacturer and
model number of equipment.)
$2.95 Net

Type Z-6A, Frequency Standard
To determine band edge.
To kéep the VFO and re-
ceiver properly cali-
brated. .050” pins. 100
Keo tveenee..$6.95 Net

COMMERCIAL CRYSTALS
AVAILABLE FROM 100 KC.
TO 70 MC.

PRICES ON REQUEST.

PETERSEN RADIO COMPANY,
COUNCIL BLUFFS,

INC.

U.S.A.
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Section Communications Managers of the ARRL Communications Department
Reports Invited. All amateurs, cspccmllv League weinbers, are invited to report station activities on the first of each
month (for preceding month) nllru t to the SCM, the ,Ldmuustratn'v ARRL otiicial elected by merubers in ench Seetion.
Radio elub reports : 1xo desired by SCMs for inelusion in @ST. ARRL Fleld Organization station appointments arc
available in arens shown to qualified League members holding Canadian or FCC amateur heense, Genera or (Conditional
C'lass or above. These include URS, 018, OPS, OO and OBS. SCMs desire applications for SKC, EC, RM and PAM where
lvacanctea exist, OES, v.h.f. bands appointment, is available to Technicians and Novice, as well as to full-privilege amateur
leensees,
ATLANTIC DIVISION. -~
Tastern Ponnsylvanla W3ZRQ Allen R. Breiner 212 Race St. Tumaqua
aaryland-p. ¢ W3JZY Andrew H. Abraham RIFD 1 Smithsburg, Md.
1elaware KIGKN M. ', Nelson 505 Milltown Rd. Marshulltown
Houthern New Jersey K2BG Herbert (. Brooks 300 Lincoln Ave, Pulmyra
Weatern New York K2HUK ¢'hurles ‘I'. Hansen 211 Rosemount Drive Buffalo 26
\Western Pennsylvania WI3UHN Anthony J. AMroczka 475-5th St Lyonora
CENTRAL DIVISION
Illinois WYPRN Edmond A. Metzger 1520 South 4th St, Springtield
Indiana WOFWH  Donald L. Holt 1312 East 28th St. Anderson
Wisconsin KYG8C Kenneth A. kbneter S22 Wauona ‘I'rall Portage
DAKOTA DIVISION
North Dakota WUPHVA Harold A. \engel 305-3rd St., 8. W, Minot
South Duakota WARRN  J. W. Sikorski 1900 N, Alenlo Ave. Sioux Falls
aMinnesota WoOPX nrs. Helen Mejdrich Route 3 Altkin
— i = — DELTA DIVISION - e
Arkansas * W5ADTR  Ciurtls K. Williams 10508 West 12th Little Rock
Loulstana W5FMO Thomas J. Mnrgavl 3409 Beaulieu St. Metalirie
“Hasiseippl WASEMA 2 H. Halrsl 2321-27th Ave. Meridian
‘I'ennessve W40GG Mavid C. (Jogglo 1119 fravell Dr, Memphis 16
. e . GREAT LAKES DIVISION - -
Kentucky W4BFW Edmer G. Leachman b, 0. Box 408 Ashland
Michigan WEEX Ralph P. Thetreau 27209 W, Bix Mile Road Detroit
Ohio WKAL Wilson K. Weckel 2118 Tuscarawas St., W. (C‘unton &
HUDSON DIVISION S—
Eastern New York W2EFU Cieorge W. ‘I'racy 1138 North Country Club Drive Schenectady
N. Y. C. & Long lslund W20BU (jeorge V. LCooke, Jr. 3 Dalsy Lane ommuck
‘Northern New Jersey # w2cvw F.dward ¥. Erickson (3 Robert Circle soum Amboy
—_—————— ——-MIDWEST DIVISION. -
Iowa WONTB  Dennis Burke 1418 Douglas Ave. Amen
Kunsas WOALA ¢! Leland Cheney 3114 Levitt Dr. Wichita 7
iIlagourt WMTPR Alfred ki, Sehwaneke Fdgar Star Rte. Rolln
Nebraska WAGGP Frank Allen 601 shelton st, Chadron
U — v NEW ENGLAND DIVISION
Lonnectlcut WI1FHP Robert J. O'Neil Hard Hlll Road Bethlehem
Maine* WIYYW  Robert Beaulieu S Park 8t. l.vermore Kalls
Eastern Massachusetts WI1ALP t'rank L. Baker, jr. Solar Ave. Braintree X5
Western Massuchusetts WI1BVR Perey C. Noble Ht. Dennis St. Westtield
New Hampshire w 1YHI Albert ¥, Huworth 56 Douglas St. Manchester
Rhode istand R1AAV John E. Johnsor 30 KFruit St Puwtucket
Vermont ¥ LKIMPN  E. Reginald Murray i Hlllerest Drive Montpelier
NORTHWESTERN DIVISION ~
Alaska WL7BZ0 Kenneth £, Koestler 2005 Sunrise Dr, Anchorage
Idaho W7GGY Mrs. Helen M. Mualllet Route 1, sauth Pocatello
Montana W7KUH Walter R. Marten 3 21-6th Ave., 0. Cireat Falls
Oregon W7AIN Hverett H. Frunce 3435 8.E. 1161]: Ave. Portland
Washington W7PGY Robert B. "I'hurston 7700-318t Ave., N.k. Seattle 15
e PACIFIC DIVISION -
Hawali * KHBARL Mlike kern P 0. Box 107 Lihue, Kauai
Nevada W7PBV lLeonard M. Norman #52 Utah Bt. Bouider City
Santa Clary Valley WeZRJ Jean A. Gmelin 1039 Huntingdon Drive San Jose 29
kust Bay WEUJW H, \W. douthwell 20U Houth Seventh St, i)ixon ;
#an Francisco W6BIP Wilbur E. Bachman %0 Dartmouth St. San irancisco 24
Hacramento Valey wWeBry cieorge R. Hudson 2209 Meer Way Sacramento
#an Joaquin Valley WwWeJpU Ralph Suroyan H204 E, Townseud Ave. Kresno
. ROANOKE DIVISION J—
North Carolina K4QFV/W4YZH Rarnett 8. Dodd 420 55, Franklin St. Sallsbury
South Carolina K4HDX  Lee I°. Worthington 418 Crestview Drive I\Punuubun;
virginia WHQDY Robert L. kollmar 1057 Dune St orfolk 3
West virginia WEJIM Donuid B, Morris 1111 Alexander Place Fafrmont
ROCKY MOUNTAIN DIVISION S
(,olomdo KPTTB  Donald Ray Crumpton 12200 Alexander Circle Pueblo
W7QWH 'homas tH. Miller de tdouth 3360 Kast Salt Lake Uity v
New Mexico WSZHN Curl W. kTanz 23 Krogh Court, N.W. Albuyuerque
\Yyoming W7AMU L. D. Branson 342 south Kk Clusper
SOUTHEASTERN DIVISION R
Alabam: K4KJD Williasa 5. Crafts Route 3, Box 233 Athens
Fustern Horlda W4QvJ Cienrge L. Cushing Rox ¥U45 Jacksonville 11
\Veutern Florida W4RKH  ¥rank M, Butler, jr. 494 Ellott Rd. Irort Walton Beach
orgia WHLG James A. Giglio 1378 Metropolitan Ave,, S.E. Atlanta 16
\Vesl indles (P. R.-V.L.) KP4DJ Willlam Werner 563 Ramon Llovet U’rb. Truman
. Rio Pledras, P. R
Canual Zone KZ5TD Thomas B. Dellels P. 0. Box 1111 Balboa
— - SOUTHWESTERN DIVISION. —
Los Angeles WAFNE John A. McKowen 11845 8. Purche A v inglewood
rizo! Z Kenneth P, Cole 221 Fast (‘amelback “Bulte P-15 Phoenix 12
Hun 1 )1ego WALRU on Stunsiter 4427 Pescader San Dlego 7
santu Barbara R6AAK Willlam C. Shelton 2036 (Jmndvlew Drive <C‘amarillo
S WEST GULF DIVISION
Northern Texas W5BNG L. L. Harbin 4515 Calmont Forth Worth 7
Oklaihoma WSDRZ Adrian V. Rea Box 33 Ketchum
Houthern ‘Texas W5QEM  Roy K. kiggleston lluq Vernon Drive «orpus Christl
N CANADIAN DIVISION.
Maritime VEIWB D, E, Weeks H.u'vey Station, N B.
«ntarfo VE3SNG Richurd W. Roberts 170 Norton Ave. Willowdale, T'oronto, Unt.
Qucbec VE2DR 4% W. Skarstedt 62 St. Johns Rd. Pointe Clalre,
Montreal 33, £, Q.
Alberta VESTG Hurry Harrold 1834-5th Ave N. Lethbrldze. A.l'.a.
British Columbia VKB H. E. Savage 4553 West um Ave. Vancouver ¥, B. C.
Manitoba VE4IY M. S. Watson 249 Lanark St. Winnlpeg
8askutchewan VESBL Juck Robinson 4527 Elgin Rd. Regina
-

6 + Ofticlal appointed to act temporarily in the absence of a regular officlal
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A brand-new addition to the ARRL family

of publications for the radio amateur.

UNDERSTANDING AMATEUR RADIO is written for the beginner
and explains in simple language the elementary principles of elec-
tronic and radio cirevits, tells how transmitters, receivers and antennas
work, and includes complete how-to-build-it information on low cost
gear—receivers, phone and code transmitters up to 150 watts, v.h.f.,
measurements, and easy-to-build antenna systems. It is profusely
illustrated with hundreds of clear-cut photos, charts, diagrams and
tables.

THE 320 pages of this helpful new publication contain a great amount
of down-to-earth information unavailable to the beginning radio
amateur in any other single publication.

Its 16 chapters cover:

1 Setting Up a Station @ Accessories for Your Receiver

2 Some Needed Fundamentals 10 Building Transmitters

3 How Receivers Work 11 Transmitting Accessories

4 How Transmitters Work 12 The Power Supply

5 What You Should Know About Phone 13 Modulators and Speech Amplifiers
6 Antennas and Feeders 14 Making Measurements

7 Workshop and Test Bench 15 Antennas and Masts

8 Building Receivers 16 Operating Your Amateur Station

UNDERSTANDING AMATEUR RADIO is a "must” guide for

the newcomer in setting up and operating his amateur station,

$2000 Postpaid

U. S, A, Proper o §2.25 Elsewbere

The AMERICAN RADIO RELAY | EAGUE, 1nc.

WEST HARTFORD 7, CONN.

7



THE AMERICAN
RADIO RELAY
LEAGUE, iwc,

is a noncommercial association of radio amateurs, bonded for
the promotion of Interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation ot the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct.

Itis anincorporated association without capital stock, chartered
unde~ the laws of Connecticut. Its affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the mdnu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

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

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

All general correspondence should be addressed to the adminis~
trative headquarters at West Hartford, Connecticut.

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

GOQODWIN L. DOSLAND, WITSN, 1952-1962
(President Emeritus)

Officers

President . . . .« HERBERT HOOVER, JR., WéZH
200 W|Ish|re Blvd Los Angeles 17, California

First Vice-President . .WAYLAND M. GROVES, W5NW
1406 West 12th Street, Odessd, Texas

Vice-President . . . “FRANCIS E.. HANDY, WI1BDI
38 La Salle Rood West Hartford 7, Connecticut

Vice-President . . . . « . JALEX REID, VE2BE
240 togan Ave 5? Lambert P. Q., Canada

JOHN HUNTOON, WI1LVQ

Treasurer . . . R .DAVID H. HOUGHTON
38 La Sulle Road Wes' Horiford 7, Connécticut

L] L . o L

Secrefory & Generafl Manoger Emeritus . A. L. BUDLONG, W 1BUD

Secrefary . . ., . . . . ..

L] ® L4 L L

General Manager . . . .. . . JOHN HUNTQON, WILVQ
Communications Manager . . . .FRANCIS E. HANDY, W1BDI
Technical Director ~. . . . . . .GEORGE GRAMMER, WIDF

Assistant Secretaries | .PERRY F. WILLIAMS, ‘WIUED
RAYMOND HIGGS, W6OGl /1 GARY L, FOSKETT, WI1ECH
38 La Salle Road, West Hartford 7, Connecticut
o °® o o &
General Counsel . . . . ROBERT M. BOOTH, JR., W3PS
1735 DeSuies St., N. W., Washington 6, D. C.

Associate Counsel , . . . .+ « ARTHUR K. MEEN, VE3RX
Suite 405, 19 Rlchmond St. West, Toronto 1, Ont,

DIRECTORS
Canada
NOEL B. MATON.. ... ... ............. VE3CJ
R.R. 8, Burllnnwn.(mtarlo
dce-/trector: Cnlin (!, Dumbrille. . ... .. VIR2RK

116 Oak Ridge Drive, Bnlc d Urfee, Quehec

Atlantic Division

GILBERT 1. CROSSLEY . ... .......... W3va
Dept. of L1, Penna State Unlvcrrxnv
state College. Pa

Vice-irrector: lidwin 8. Van Deusen., .. .. V3cp
5711 McKinley st., N.\W., Washington 15 D.C.

Central Division

PHILID I H ALTER .. oo ive iy, WoHrG
6000 8. 'L'ripp Ave., Chicago 29, gith

Vdce-irtrector:

Dakota Division
'LIARLI',S G. COMPTON WPBUO
11 Fairmount Ave., St. Paul 5, Minn.
Vtcc-l)treclun Martha J. Shirley. ..., . WOZ\WVL
Box 7%, Black Hawk, 3. D.

Delta Division

FLOYD ¢ Tl WISON. . oo, W5MUG
2469 t'aden, Jackson 4, Niss.
Vdce-Director: Ciraham H. Iicks. . ... . ... wsire

100 Magnolia tlace, Nutchcz. Miss.

Great Lakes Division

l)ANA 1. CARTWRIGHT, ... _....... wsupB
2979 Observatory Ave., Llnclnnnbl 8. Lhlo
V"4ce-/Mrector: 1tobert 13, Cooper. ........ WBAQA

132 Guild 8t., N.1., uru.ud lhnlds 5, Mich,
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“It Seems 10 Us...”

League Goals

The ARRL Board of Directors at its 1963
meeting focused principal attention on expan-
sion of 1ts continuing programn to enhance the
performance of the amateur body in the
“public interest, convenience and necessity."”
In recognition of the need for increased pro-
ficiency in our ranks, and thus u stronger and
more effective amateur service in justification
of continued retention of amateur frequencies,
the Board after exhaustive examination .und
extensive discussion unanimously adopted
several major policies to help carry out this
objective. (Sec page 63 for highlights of the
meeting.) These, and previous actions of the
Exccutive Clommittee, comprise an over-all
program which is summarized on the next page.

Officers and directors of the Leaguc have
become increusingly concerned over recent
trends in the amateur service, We seem to he
gradually drifting away from the basic prin-
viples on which our proud records of achieve-
ment have been founded. T'he amateur service
is defined in international luw as one of “self-
training, intercommunication aund technical
investigations carried on by amateurs, that is,
by duly authorized persons interested in radio
technique solely with a personal aim and with-
out pecuniary interest.” The rules of the
Federal Communications C'ormission govern-
ing our activity include the following objec-
tives: “Continuation and extension of the
amateur’s proven ability to contribute to the
advancement of the radio art; encouragement
and improvement of the amatceur radio service
through rules which provide for advancing
skills in both the communications and tech-
nicul phases of the art; expansion of the exist-
ing reservoir within thc amateur radio service
of trained operators, technicians and elec-
tronics experts.”’

Note well the repeated- emphasis on tech-
nical proficiency: *‘advancement of the radio
art. .. self-training . . . technical investigations
««« advancing skills ... electronics experts.”
Are we—as ¢ group — today fulfilling this
objective adequately? The Bourd thinksnot —
at least by no means as well as we could. The
Board fecls a definite obligation to see that
this phase of our amateur activity is con-
siderably improved.

A number of persons highly-placed in the
communications regulatory ficld, thoroughly

experienced in international conference’ mat-
ters, and amateurs themselves, have joined
League officials in expressing concern over the
recent trends in amateur radio. They agree we
must adhere to our basic principles more
closely if we are to keep any semblance of our
present frequency assignments. They confirm
that pure operating pleasure ulone is no
justification for continuance. They fecel that
amateur radio has been built on a sound
basis, and is largely in a healthy condition, but
is tending to move in the wrong direction. They
predict that a continuation of the present
trend will most certainly cause us severe
difficulty. And it is significant that many other
amateurs are showing similar concern, s
illustrated by the results of a 1962 survey (see
separate article on Page 75 of this issue) where
nearly two-thirds of those responding with an
opinion indicated they expected stricter
licensing requirements in the near futurc.

“It’s only a hobby,” perhaps, but it is a
scientific avocation using a priceless part of
the public domain: portions of the radio spec-
trum. Our rights and privileges are not in-
herent or on a first-come, first-served basis.
They are subject to penodlc review at inter-
national radio conferences, to weigh the value
to each nation of its amateur activity v,
commercial circuits vital to its commerce,
public safety communications, television and
aural broadcasting for its people, safety-of-life
communication for its ships and aircraft. As
“only a hobby” of personal pleasure and with
no demonstration of contributions to the public
interest and welfare, amateur radio as we
know it would have long ago disappeared. Our
continued existence depends on adherence to
the principles which have just been stated.

Ofhicially it is the task of government people
to present the amatcur case to international
regulatory bodies. In practice, it is the wmna-
teur organization itself which must provide the
record of performance and thus the supporting
arguments which our official delegates need to
accomplish their aim. 1t is thus the responsi-
bility of the League to sce that this record is
adequate; and. it is the aim of the Leaguc to
make it absolutely superb.

The Board thus faced a real challenge at
its 1963 mecting. It carcfully and exhaustively
examined this matter. The directors had cach,
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received hundreds of letters from members in
their respective divisions, or relayed from Haq,
Most of the members fully agreed that “some-
thing should be done,” hut there were almost
a$ many variations on what that “something’
should be us there were Jetters. Many expres-
sed vociferous objections, some alleging that
neither the Editor nor the Board had even the
right to bring up the subject. The Board was
fully aware, therefore, that positive corrective
action providing for a real program of incen~
fives to upgrade our technieal standards might
cause some dissension-among the membership.
It was still willing to take that risk, convinced
that its action was in the long-term interests
of amateur radio.

It would have been so much casier to simply
lo nothing. We think that had individual mem-
bers of the League been able to monitor the
Board’s deliberations, they would have been
mighty proud of their elected representatives.

In what is undoubtedly its most important
action, the Board indicated its determination
to achieve improvement in the amateur license
structure by tightening some examination pro-
eedures (which in the past have sometimes
been abused), by revising the written exami-
nations to fit modern techniques, and by
re-establishment of an advanced grade of

license —— with no additional code test but with
a written examination substantially more
difficult than that for the General Class, and
eventually to carry: certain additional oper-
ating privileges. The latter are as yet unstated;
in this respeet, therefore, the Board’s action is
a ‘““declaration of intent.”’

The final results of the Board’s action will
not tuke effeet next week, nor next month.
It will take time to go through the administra-
tive process, during which some variations in
details of the basic ubjective may well be
found desirable. As subsequent decisions are
made, the membership will be advised. As-
suming the FCC adoption of some plan such
as the Board proposes, ample time will be
allowed the amateur body to adjust itself to
the new rules. Any effective date, therefore, is
considerably in the future. But the course has
now been charted.

The League’s goals at present are increased
amateur technical proficiency, more efficient
use of amateur frequencies, and more cfiective
performance in the public interest, conven-
ience and necessity. The Board has set these
goals and provided us with a practical pro-
gram for their achievement. We think posterity
will record the 1963 meeting as one of the
most significant in the history of our ARRL.

venience and necessity

1. A complete review and revision of the
present written examinationsfor various
classes of amateur license to conform
more closely with modern techniques.

2. Reinstatement of an advanced grade of
license, with appropriate frequency
privileges, to provide an incentive tor
improved technical knowledge.

za

An. expanded educational program in

aperating and technical fields through:

4. QST und other League publications.

b. lincouragement to affiliated clubs in
planning worthwhile progrums for
regular meetings.

¢. Enlargement-of the club Training
Aids project administered by Hq.

4. A more effective Official
system,

5. Clombining the Amateur Radio Emer-
gency Corps and the National Traflic
System to constitute an Amateur Radio
Public BService Corps for maximum
effectiveness in the public interest.

(hserver

6. Limiting the term of Conditional Class
licenses and making them non-renew-

The ARRL Program

—for more cfficient use of amateur frequencies
—for increased amateur technical proficiency
—for more effective performance in the public interest, con=

able except in cases of genuine hard-
ship (7.e., the handicapped).

An educational program in QST to
better acquaint members with the
League's history, accomplishments and
Zoals.

8. Strict observance of the following
operating principles:

a. To make proper choice of bands
helow 30 Me. appropriate to the
distance to be vovered.

h. "To achieve equipment flexibility so
that an adequate choice of fre-
quency hands and powers may he
available.

¢. To use minimum bandwidth, con-
sistent with good engineering prac-
tice and compatible with the mode
of transmission being employved.

d. To expand the use of v.h.f. for local
contacts wherever possible, with
the ultimate aim of conducting
all short-distance communication
in this portion of the spectrum.

e. To use the minimum power neces-
sary for each communication.

=1
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Remotely-Tuned

Mobile Antennas

Flexibility and Convenience

in Mobile Antenna Tuning

BY ALBERT H. JACKSON *, WINI

Using a salvaged motor drive from a
car broadcast antenna for motirve
power, WINI has come up with an in-
expensive and ecasily-built method for
tuning the mobile antenna from the
driver’s seat. Two versions are de-
scribed. See also our cover this month.

muke our mobile ¢quipment compact, v.f.o. controlled, and

with bands easily changed. The ultimate in flexibility, yes,
but when you want to change bands you still have to stop the cur,
get out, change coils and adjust sliders and tups. Finding the
resonant point of the coil ut a given frequeney is also 4 nuisance —
and time consuming when trying to get tuned up in a hurry to
contact a station calling C'Q.

Suffering from this inconvenience long cnongh, 1 determined to
try to build an antenna that would change bands and tune within
the limits of cach band at the flick of & switch on the dash. At the
time, I was using a Master Mobile center-loaded antenna that
tuncd all bands by moving a sliding contact up or down the coil.
This arrangement worked very well, but the problem wus how to
move the slider from the driver's seat. There are probably many
ways thut this ean be done, but after some thought 1 came up
with an idea that is simple, practicable and uses parts available in
most auto junkyards.

Get yourself an old electricilly-operated automobile antenna
—- %4 to $6 depending on the condition. They are available in
both - and 12-volt models. Couple this antenna to the slider of
the Master Mobile coil and wire the motor to u switch on the dash
in accordance with the following constructional details.

Electrie antennas are mide so that the three seetions telescope
into the base. The motor drives u fexible nvlon rod that is at-
tached to the bottom of the top section. First remove this top
section 50 that the nylon rod will push through the top of the
middle seetion when power is applied to the motor lead that drives
"% 8 Plymouth Road, West Hurtford, Conn.

! FINE job has been done by both hams and manufacturers to

Fig. 1—The original installation, using a motor-driven car b.c. antenna 33399
to move the slider contact on a Master Mobile loading coil,
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Fig. 2-Electrical control connections, including hash filter

capacitors and series resistor, Ri,
for adjusting motor speed.

the antenna up. This operation can cusily be
done by using a sharp-cdged file and cutting the
top of the middle section just below the indented
bead. After the nylon rod has been driven up a
few inches, remove the top seetion from the bruss
coupling that attaches the nylon to the top sce-
tion, This will leave about % inch of the brass
conpling that ean be tapped for S-32 thread. Use
2 bottoming tap in order to get as much thread
as possible.

When this has been done il will be necessarv
to make i small brass cap to fit. over the top of
the middle scetion with its center drilled for an
8-32 brass serew, This serew should be a binding
head type about 3 inch long. Ttun the nylon rod
hack into the antenna and solder the eap in
place, Remove the chrome plating around the
top of the antenna scction before attempting to
solder. Now make two clamps to hold this whole
untenna assembly to the portion of the Master

BRASS INSERT
1.035 " Bore* R
14 =20 Theead  f Deep

Hvo cswn:mm. ANG SKORTING

W +7-20 x F Lonp  SCRENS
| (— FIBRE  SLEEVE
i
L)
. BRASS INSTRT
«v20'Bore e
P00 Taread J Deep

View OF B4SE

SECTIONAL
FiG, 3

Fig. 3—Rear-deck mounting for the Band Spanner antenna

and tuning drive. The fiber sleeve is made from a length of

2%-inch diameter linen-base phenolic rod, usually avail-

able from plastics suppliers (consult the Yellow Pages of
the local telephone directory).
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Mobile antenna below the cotl, Clamps can be
made of hardwood or uny insulating material
such as bakelite or tiber, Clurriage bolts with wing
mits work well to hold the clunps together and
muke for easy adjustment,

When the motor drive has been elamped in
place, weasure the distunce between the cuil
slider rod and the brass cap on the mator drive.
C'ut apieee of flat {y > Li-inch bruss stock and
drill & hole in each end in order to conneet. the
drive rod and slider together. The S-32 X 35
braws binding-head serew passes through both
the Hat brass stock and the brass cap, and serews
into the brass coupling at the top of the nylon
rod. When this whole assembly has been mounted
to the bumper mount on the ecar bumper (sce
Fig, 1), run two control wires to the front of the
car and mount a single-pole double-throw mo-
mentary-contaet. switch on the dash and conneet
us shown in Fig, 2. The two leads should he
hypassed with 0.5-uf. capacitors to climinate
hash in the reeciver, and a )j-ohm or larger
resistor can be connected in the motor hot lead
to reduce: the speed of the slider, if necessury.
The size of this resistor depends ou the voltage
and current of the motor used. I have found that
the 12-volt models usnally run from 5 to 8 amps.

Your remote-control antenna is now ready to
operate, The momentary switeh will practieally
control your antenni coil tuning turn by turn,
ag desired, by a slight touch of the finger. An
indicator piate is used on the switeh. This plate
reads Hi in the up position and T.ow in the down
position, which corresponds to the inductanee
position of the slider on the coil. When the switch
is held down the push rod moves to its lowest
position, which is the maximum number of turns
un the coif, Stops wre unnecessary when the end
of travel is reached because the nylon rod is
driven by a slip clutch arrungement.

An Imprcved Version

This antenna worked very well and gave o
great deal of satisfuction but, as is always the
case, improvements can be made on any idew.
Plans were made for a new and improved an-
tenna. The requirements to be met in the new one
were that the antenna should he mounted on the
trunk deck so that the drive motor and all moving
parts and cleetrical connections would be pro-
tected from wuter, dirt, ice and snow: and ulso
that the untenna should be quickly and casily
removable so that the ear could be driven into
auto wash and parking garages. With these
thoughts in mind, I decided to sce what could
be done with the Webster Band Spanner mobile
antenna.

This type of antenna is quite rugged in con-
struction, mects the waterproof requirements
and lends itself quite readily to  trunk-deck
mounting. However, its sliding econtact has
considerably  more friction than the WMuster
Mobile type previously used, and there was
some doubt us to whether the drive mechanism
would be powerful cnough to operate it. One of
these antennas was obtained and tests made
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Fig. 4—Close-up of the below-
deck installation, showing mod-
ified cable connector. The
housing shown in detail in Fig. 3
is immediately above
the car deck.

RPN

Fig. 5—WINI's mobile now
uses the Band Spanner and the
mounting shown in Figs. 3 and
4. The spring mentioned in the
text is at the top in this picture;
the whip section, not visible in
this view, extends above it.

which proved that my worrics concerning driving power were
unfounded.

Construction of this antenna involves quite a little more time
and eash outlay, but the results are well worth the effort. "T'he
drive mechanism is modified in the same manner as previously
deseribed, except that the cireular contacet from the Band Spanner
antenna push rod is attuched to the brass coupling instewd of the
small picce of brass stock. A slightly longer 8-32 binding-head
serew is used. ‘The Band Spanner antenna iy modified as follows:
ungerew the top cap from the coil and pull the whole rod and
slider asseimbly completely out of the coil tube. Place the rod ina
vise and unsgerew the brass nut to remove the cireular contact
assembly. When this has been done, remaove the ball from the top
of the rod (this is a compression fit), slide the exp assembly from
the rod, replace the ball, thread the brass stud at the end of the
rod from which the contact was removed with a #5024 thread,
and screw on a female coupling. This rod now beeomes the top
scetion of the antenna and is attached to what was originally the
hottomn part of the coil. The coil section has been foverted in order that the threaded end now at the
bottom may be attached to the drive motor.

T complete the next step, a friend with o lithe is a big help. 16 will be necessary to madke wo insu-
tated coupling in order to conneet the {wo units together, Details of this coupling are shown in Fig, 3.

After ihe four separate parts of the antenna have been completed and @ suitable location on the car
trunk deck or cowl has been decided on, & rubber base and sleeve 1ust be made so that the untenna,
when mounted, will sit vertically on the car body for good nppenrunce. When the proper size hole has
been punched in the ear deck and the complete antenna assembly installed, conneet the motor leads
to the switch on the dash as described in Fig. 2.

The conx connection to the antenna is tade to the original eleetrie antenna connector by making
an adapter. This can easily be done hy cutting the plug from the lead-in wire which cume with the
¢lecetric antenna and couneeting it to a Type 83- 18P (PL-259) coax connector (see Fig. 4).

To relicve the strain on the coil section of the antenna, a small spring (Antenna  (Continued on page 154)
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A.C. in Radio Circuits

Part IV— Coupled Radio-Frequency Circuits

BY GEORGE GRAMMER * WIDF

in Yart TII (May ST) is rarely useful by

itself. It has to be used with something —
tnbes, transistors, other cireuit components —
in order to play its part in handling radio-fre-
qticney energy. The several schemes by which
that energy can be introduced into the tuned eir-
cuit or taken from it are known as coupling
methods.

Cloupling to a tuned eircuit alwayvs modifies
the circuit’s . The reason for this is the energy
transfer itself. For example, when energy is taken
from the cireuit it is lost, so far a8 the circuit is
coneerned. It i8 just us though resistance were
added to the circuit, because the basie property
of regigtance is that it uses up — in technical lan-
guage, “dissipates’ — energy or power. The ob-
jeet of the eircuit design is to cotvey power to u
deviee — the load — where some desired use can
he made of it. In the tuned eireuits so far con-
sidered, all the power put into the circuit stayed
there. Tt wag used up in the resistance of the cir-
cuit itself,

Sometimes the cireuit itself actually is the
desired load. This is the case with many receiver
circuits, where — a8 in supplying signal voltage
to n vacuum-tube amplifier — no power is re-
quired from the cireuit. In a ense like this the
best use is made of the availuble power when all
of it is nused to generate the maximum possible
resonant rise in voltage.

However, this is seidom the case in a trans-
mitter. Here we want to get power ouf of the
circuit. Part of the circuit's job is to sec that un
amplifier tnbe is given the kind of resistance load
it. wants, The actual load — sueh us an antenna
or transmission Jine — scldom has the value of

¥ Technical Dircetor, ARRL.
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Fig. 1—A tuned circuit with load connected. The circuit Q
can be changed by moving the tap on the coil.

3 siMprLE tuned eircuit such as was discussed
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resistance that the tube would like to sce. We'll
take just one simple ease at this juncture.

Load Resistance and Circuit Q

In Fig. 1 the generator (7 represents a vacuum-
tube amplifier connected to o pesonant eircuit,
L('. 'The generator sces v resistance of a value
determined by the @ of the cireuit and the re-
actanee of L or (', If the @ is low this parallel
resistance (between A and B) will be low, as vou
hiwve seen in Part 111, Low resistance means that
more current will be tuken from the generator,
assuming that it8 voltage output is more or less
constant. So the lower the § of the circuit the
more heavily the generator is loaded, and viee
versa.

Obviously, if we can vary the circuit () we
can adjust the Joad on the generator to any value
we want, within practical limits. An ensy way
to vary the cireuit Q is to couneet the netual load
aeross only part of the coil, us shown. If the num-
ber of coil turns between 4 and the tap is
small compared with the number between A and
B, the current going into the load will be amall.
As we move the tap up the coil the load takes
more current. This has the effeet of lowering the
cireuit ¢ and thus lowering the resistance he-
tween A and B as seen by the generator.

This is only one of many ways in which a load
can be introduced into a circuit to vary the ¢),
and with it the parallel resistance or impedance
of the cireuit. One of the important ones is based
on the kind of coupling next considered.

Inductive Coupling

We siw eaclier (in Part 1) that o changing mag-
netie field, such us is set up by the r.f. current
flowing throngh a coil, induces a voltage in the
coil. This voltage distributes itself on a per-turn
basis, if the field around all turns is the same, (It
isn't always the swne, in the kind of eoil used in
r.f. eircuits, for u number of reasons — one of
which is the fact that there is no way to keep
the field from sprewding out in the air.) But here
is the interesting thing: the ficld doesn’t. vare
whether the turns in which it is inducing a volt-
age are wll part of the sume coil or not. We ean
have two ar more coils in the same field and the
voltage in cach will be in proportion to the num-
ber of turns it has.

QST for



Fig. 2-—Inductive coupling between the tuned circuit and
load. This method also offers a way of changing
the circuit Q.

This means that a load can be conneeted to an
entirely sepurate coil, Ly, as in Fig. 2. The sec-
ond coil could have sbout the saime number of
turns as the number across which the foad was
connected in the tupped cireuit, Fig.1. However,
in that case it would be ncvessary for Lo to be
just as close to Ly as its own turns. ‘This might
be done by winding L, right over the lower
purt of Ly, for example.

‘The advantage of the two-coil arrangement
is that there is no direct connection between the
load and the power source. This is often con-~
venient in working with vacuum tubes that have
Lo have lurge d.c. voltages applied to them.

A coil coupled to a tuned circuit is often called
u link. 1t doesn’t have to be wound right over
the main coil, actually. If the two are somewhat
separated and the link is movable with respect
to Ly, the voltage induced in it will be smaller
as we move the link farther away. This is called
“varying the coupling.” It gives smooth adjust~
ment of the loading on the cireuit.

Coupled Tuned-R.F. Circuits

In Fig. 2 one r.t. circuif, that formed by L,
and (', 18 tuncd. The second, Ls and the load,
isn't. The secondary circuit ean be a tuned one,
however. When both cireuits are tuned to the
same frequency more current will flow in the
sccondary, because the reuwctance of the capa-
citor cancels the reactance of the coil.

One result of this greater current Hlow is that
the two coils do not have to he 80 near cuch
other for transferring a given wmount of r.f.
power from the primary to the secondary. That
is, loose coupling can be used. Another is that
two tuned coupled circuits ware more selective
than one. Both of them have resonant Qs and
thus both will respond most strongly to just one
frequency. This gives us a1 way of increasing
selectivity in receivers. Extra selectivity is often
useful in transmitters, too, because transmitters
are prone to generate frequencies we don’t want
along with the one we do want. These spurious
frequencies can’t be allowed to go out with the
intended signal.

Two common types of inductively-coupled
resonant circuits are shown in Fig. 3. The ur-
rungement at the top is almost universally used
in receivers, where the load often is o very high
— almost immeasurably high — resistance. Here
we are interested in getting the lurgest possible
voltage from the secondary eircuit. The lower
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cireuit is uscd when the load is a low resistance.
it is often found in transmitting circuits.

Coupling and Q

The wuy these cireuits operate depends prin-
cipally on their individual s, including the cf-
fect of louding on the Qs. If both circuits have
high @8 — 50 or 100 or more — the coupling be~
tween them can be very loose indeed, even when
the maximum power is being transferred from the
primary to the secondary. The resulting sclee-
tivity will he yuite high. ¢n the other hand, if
the (Js are low ~-suy in the neighborhood of 10
each — the coupling between the two coils must
he much tighter for optimum power transfer, and
the selectivity will be lower.

The high-Q tuned transformer is the kind we
want for our receivers, The low-Q onc is more
useful in transmitters, where lurge amounts of
power must be hundled and we can’t afford to
lose much of it in the circuits themselves. A cir-
cuit loaded by a useful resistance such as an an-~
tenna has to work at relatively low () so that most
of the power will go into the load instead of be-
ing burned up in heating the coil.

Coefficient of Coupling

The degrec of coupling between two coils is
expressed by a number called the coefficient of
coupling. it isn't csscential for you to know its
technical definition. 1t is sufficicnt to note that
4 very small coefficient of coupling will suffice
for maximum power transfer if the two coupled
circuits have high @s. That is, the coils ean be
relatively well separated. If the ecirenit ¢8 are
low, the coupling cocfficients must be lurger,
meuning that the two coils will have to be rather
close together.

Selectivity of Coupled Circuits

What happens if we vary the coupling be-
tween two tuned circuits? If the coupling is very
loose, varying the frequency applied to the pri-
mary circuit will cause the secondary response to
go through the values shown by curve A4 in Kig,

Fig. 3—Inductively-coupled tuned circuits. Circuit A is used

for coupling to high valves of load resistance—of the

order of thousands of ohms. B is used for low load resist-
ances— 100 ohms or less, usually,
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RELATIVE RESPONSE

i

FREQUENCY

Fig. 4—Typical response curves obtained at several de-
grees of coupling when the frequency applied to two
coupled circuits is varied. Both circuits are tuned to the
same frequency, indicated by the vertical dashed line. The
actual shapes of curves like these depend on the circuit Qs.

4. The curve is sharp — good selectivity — but
we haven’t transferred all the possible r.f. energy
from the primary to the secondary.

[T we now increase the coupling to the point
where the sccondary response is us shown hy
curve B8, we are getting the masimum possible
energy transfer. This is called the point of cri-
tical coupling. The curve has the same general
shape as A, but is less selective. [f the coupling
18 increased still farther the cirenits are suid to
b overcoupled. An overcoupled respouse, shown
by eurves (" and D, always shows two “‘humps,”’
or points of maximum response. These are ahout,
equadly spaced from the true resonant frequency.
The dip in the center of the curve is small if the
eireuits are just bevond eritical coupling, as in .
The more the circuits are overcoupled, the
deeper the dip and the farther apart the humps
hecome.,

Overceoupling gives a bandpass effect that is
often useful. The response curve is approximately
flat-topped if the circuits are not too badly over-
coupled. This is fine for passing signals that have
appreciable bandwidth,

Other Types of Coupling
In some reccivers you may find circuits similar

o— —e

SIGNAL
(A) SINpuT
(o
Cy Co
l 4
(B) S\SNAL L, __[ T L, ouTPUT
C3

(o4 0

FIG. 5—Capacitive coupling between tuned
circvits. A and B are frequently called *‘top'
and "bottom'’ coupling, respectively.

to those shown in Fig. 5. There is no inductive
coupling between the tuned cireuiis L'y and
Ly, In fact, they may be shielded from each
other. The coupling is through a capacitor, Cs,
connected bhetween the two circuits.

In A, (' conncets the “hot” sides of the two
cireuits. The ecoupling cocflicient depends on the
value of this eapacitance. If the cireuit Qs are
high, ¢ will be quite small when the coupling
has its eritical value. At even very low radio fre-
quencies just a few picofarads will suffice.

In B, the circuits are coupled at the low-po-
tential side. (% is common to hoth circuits, and
the voltage developed acrass it by eurrent flow-
ing through it and 'y introduces encrgy into the
cirenit completed by (3 and Le. Only a very
small voltage is needed for critical coupling, so
the cupacitance of (‘3 in this circuit is very large
compared with the capacitances of ('y and Cy.

Iig. 6B is probably the one more frequently
used. By switching in various values of ('3, the
coupling — and  thus the handwidth — of the
tuned transformer can casily be changed to
sait, the bandwidths of various types of signuls.

(Part V of this scries will appear in an carly
issue, ~— Editor). (S ]

£ Strays L

Look for “'Operation Nova Scotia,'” a group of Boy

Scouts and Explorers touring the Eastern United States
and Canada. Radio equipment for the trip is presented
by WOBQO and WADBADV to second op WNQFIS and
Jack McComb. The boys will leave Denver June 14, re-
turning July 14. Of special interest will be periods of
operation from Prince Edward Island, about June 24,
and from VE4 around June 30. Frequencies for s..b. will
be 3.9,7.23,14.28, 14.325 and 21.3 Mc., and for c.w.,
7.175 and 14.05 Mc. The call of the chief op, K@IIX, will
be used, along with the special events call KOBSA and
the call assigned to Troop 62 Radio Club, WAUBRE, Spe-
cial QSLs will be issued; incoming cards should be ad-
dressed to Chuck Lackey, 1475 Monaco
Parkway, Denver, Colorado.

QST for



Practical Gear for Amateur Microwave

Communication

Equipment for 3300 Mc. and Other Microwave Bands with a
Minimum of Hard-To-Find Components

BY KARL E. PETERSON,* K3KRU

That the equipment described in this article really works
is shown by the record of W3WJC/3 in a June V.H.F.
Party. The author is at the left, with W3IWIC, center,
and K3ABS, right, between two microwave setups that
helped them to post one of the country's top scores in that
affair. Units shown are for 10,000 Mc., but are built
according to information given for the 3300-Mc.
equipment described here.

creases by leaps and bounds ecach year,

more and more operation is evident on the
higher frequencies. Although this article is written
primarily for the experimenter who may want to
try his hand at microwave work, it may shed
some light. on possibilities of operating space for
scheduled contacts.

The communication system consists of using
polaplexers ! at the microwave frequencics. Each
svstem has onc reflex klystron operating_into
circular waveguide, for both transmitting und
receiving. In receiving, the klystron acts as the
local oscillator, with the cifference frequency
deviation detected by meuans of a 30-Me. if.
strip. During transmission, the klystron is fre-
quency modulated by applying audio voltage to
ita reticctor element. Sinee no circuit changes are
required between transmit and receive, the sys-
tem is applicable to duplex operation.

This urticle includes the necessary data and
formulas for determining the position of com-
ponents and length of guide with respect to the
diameter of guide being used. Previous articles
have hecen written on operation at the higher
frequencies, but it may be difficult to obtain
eylindricul tubing of a specific diameter, and
therefore we have inelnded the necessary in-
formation so that no specific waveguide diameter
is required. Sumple caleulations will be given
using # 3-inch diameter can for operation an
3400 Me.?

In operation with polaplexers, the transmitter
T 46‘_’—E§)uth 3rd, West. Reading, Pa. -

L Baird, *A Radio (lub for Mlicrowave lnthusiasts,”
QST December, 1959,

Rredon, “ let's Cio NMierowave," QST, June, 1958,

2 Phe band formerly was 3500 ta 3700 Me. {t was changed
back to 3300 to 3500 Me. in April, 1962,

!s the number of amateur radio vperators in-
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frequencies are adjusted so that they differ by
the amniount to be used for the receiver if. In
receiving, this difference frequency is slope-
detected, using the transmitting klystron as the
local oscillator to supply the necessary injection
for mixing. Frequeney modulation of the trans-
mitted signal is obtained by varying the refiector
voltage by approximately 6 volts peak to peak
for a variation in frequency of 5 megucycles. A
regulated reflector supply is preferred, but it
is not absolutely necessary. Contacts were made
with and without reflector voltage regulation,
with no appreciable drift problem.

Following are the equations relating free-space
wavelength, cutolf wavelength, guide wavelength,
and waveguide radius for operation of circular
waveguide in the TE; 1 mode.

No = Free-space wavelength 3 X 3.038 x 107
in inches = T‘

e = Cutofl wavelength = 3.41 X radius

A; = Guide wavelength A,

in inches = —)\”j*
V()
Ao

Sutoff wavelength is the longest wavelength the

waveguide can transfer. GGuide wavelength is the
actual length of one wave as it truvels through the
waveguide.

The transmitted wave and the received wave
planes are at 90 degrees with respeet to each
other. ‘The klystron is placed ut the 34 guide-
wavelength position and the diode tuning ur-
rangement is placed at the 14 guide-wavelengih
position, but at right angles to ¢uch other, T'he
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transmitted wave and the received waves are
now ab 90 degrees and electrically independent.
To obtain the neeessary injection current re-
quired for mixing, a screw is projected into the
guide nt 3% gpuide wavelength and at an angle of
45 degrees with respeet to the klystron. If the
following sample ealculations are followed for
operation at 3400 Me., using a 3-inch inside-
diameter can, the formulas relating guide wave-
length to free-space wavelength should be self-
explunatory. Assume the diameter of our future
waveguide to be 3 inches; the cutoff wavelength
is then caleulated to he 5.115 inches. Assuming
to operate at 3400 Me.. the free-space wavelength
approximates 3.475 inches. The guide wavelength
is then caleuluted to be .73 inches. The klystron
is placed at 34 guide wavelength from the closed
end of the guide, or 3.55 inches, and the tuning
arrangement at 14 puide wavelength position or
.18 inches. The injection is placed at the ¥4
sruide-wavelength position or 1.775 inches. The
totul length of the guide should be equal to or
greater than two guide wavelengths. Longer
waveguides can be used, for ease of mounting the
guide in front of a purabolic reflector. If the
waveguide is very short, the system becomes
eritical to adjust. ()ne notc of cautiou: as the

! 1.5 2 28 3
RATIO OF —XE-—
o

Fig. 1—Curve showing the attenuation within a wave-
guide for various ratios of cutoff wavelength to free-space
wavelength.
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Closeup of the 3300-Mc. polaplexer

Klystron mount, i.f. takeoff, injection

control and tuning slug are all clearly
visible.

value of free-space wavelength approuches the
cutotf wavelength, guide wavelength becomes
extremely large and attenuation within the guide
hecomes exeessive, For this reason the ratio of
cutoff wavelength to free-space wavelength
should be within the limits of 1.4/1 to 2/1. Note
the curve of attenuation vs. ratio of cutoff to
free-space wavelength, Fig. 1.

Guide Construction

The waveguide is constructed from #-inch
inside-diameter copper pipe with one end sealed.
T'he tuning arrangement consists of u 1lg-inch
picce of ls-inch copper tubing (C in Fig. 2)
soldered onto the guide at the 14 A, position.
('T'he hole for tuning slug will be drilled later.)
The tuning slug, D, is approximately %g-inch
diameter and 134 inches long. The slug is hollow
with an octal socket pin counector soldered in
one end. It should be a snug fit in the housing.
Previous to soldering, the pin connecctor should
be formed to fit the tuner stem, K, which con-
nects onto the mixer diode. The diode is placed
within an S0-239 coaxial receptaele which has
heen drilled to allow the IN21B diode to fit
frecly, asscen in Fig. 2 at A. The inner conductor
is tirst removed from the receptacle. The hole in
the insulation is then drilled out to Lj-inch diam-
eter, und countersunk to a depth of 14, ineh with
a $4g-inch drill, to allow the flange of the diode
to scat properly against the insulation.

The receptacle is soldered onto the waveguide
opposite the funing-slug arrangement, with its
axis perpendicular to that of the guide. The guide
is now drilled with a Yj-inch drill to allow the
tuner stem (E) to pass through the wh.f. re-
veptacle, guide, and into the socket contaet on
the end of the slug.

The injection eoutrol, B, consists of a §-32
serew, approximately 1 inch long, protruding into
the guide. If the walls of the guide are thick
enough to allow tapping, this procedure is ex-
cellent, otherwise a =32 nut should be soldered
onto the guide to provide the necessary thread.

QST for



OCTAL SOCKET

WITH CUT-OFF
FLYSTRON TURRET g
SOCKET %A e
SOLDER-., [T |~
SOLDER o=——+INJECTION
: SCREW
529]| HOLE
A
igl
3
SEALED
END
—Il/z"—1'
. - rﬁ i 15/4
¢ T T A
[P [F ‘1 ~SNUS EIT
A PN I 4 -
OCTAL SOCKET TERMINAL
IN2IB e — ¥ 5
E L { 16’ COPPER
Fig. 2—- Principal details of the polaplexer 7 SoLDER °

assembly. The complete unit is shown, looking
into the open end, at the upper left, and from
the side, at the upper right. Parts C and D are
the tuning slug and sleeve. The wire attached
to the crystal (assembly E) slips into the socket
terminal on the end of Part D. The i.f. output
connector with its u.h.f. bypass assembly is
shown at G.

It is important that the interior of the guide be
free of excess solder, indentations, and other
roughness which will disturb the ficld.

Mounting the klystron is simplified by using a
Veetor octal socket with turret mount, with the
turret, cut to 744 inch and then placed over the
d¢-inch bushing which is soldered onto the guide.
The octal socket must be modified to accommo-
date the klystron by removing Pin 4 and drilling
with approximately a *4,-inch drill to take the
output pin of the 2IK29. ‘The sleeve of the output
pin of the klystron must be insulated from the
waveguide because the shell operates at 300 volts
positive. The location of the 34-inch hushing is
determined by the position of the klystron. It. is
preferable to mount all parts with bolts and fix-
tures before heating the guide for soldering,. Jf all
parts arc not rigidly fastened in place, a night-
marce of fulling parts is likely to follow. An ex-
tension rod, K, 144 inches long, is soldered onto
the output pin of the klvstron for improved match
to the waveguide.

The bypass capacitor (G in Fig. 2) is placed
within a PL-259 coaxial connector. [t consists of
two copper washers and two mica washers, The
first copper washer ig drilled to elear the con-
neetor stem, and soldered to the rim of the con-
ncctor. The two mica washers (L'eflon or other
wood heat-resistant insulating material may be
substituted) are then placed over the stem for
insulation. The other copper washer is soldered
to the stem. The portion of the stem now c¢x-
tending should be ent off and filed carctully to
present a smooth surface. In soldering, be sure
that solder does not. run down the stem inside the
insulating washers, in @ position to short the
inner washer to the stem. The eapacitanee should
be sutficient to bypass the microwave energy, but
not the 30-Me. i f. output used in reeceiving.

June 1963

MICA WASHERS

OCTAL SOCKET TERMINAL

COPPER WASHERS

SOLDER

Reflex Klystron

A surplus 2K29 is operated at u resonator
voltage of 200, nonregulated. Resonator eurrent.
in approximately 34 ma. and is independent of
the cathode conncetion. The reHeetor opcerates
hetween 90 and 150 volts negutive, at 7 wa. under
normal use. A regulated supply is preferrved, due
to the high frequeney deviation with voltage
change, but satisfactory results were obtainced
under both regulated and unregulated conditions.

I.F. Requirements

The i.f. strip was obtained from a discarded
TV set. [t has three stages of video, followed by
two triode andio stages. The strip was realigned
for slope detection over a 4-Me. bundwidth at 30
Me. 1t has ample r.f. gain, as well as audio gain
for aperation into carphones. Any reeciver capa-
ble of handling wideband fan. muy also be used
for the i.f. system, if transmitter deviation is
held down accordingly. Examples are the $-27,
3-36 and SN-42, 43 and 62,

Parabolic Antenna

The parabolie antenna must be fed at « point,
from which all reficeted waves from the antenna,
will be parallel. The waveguide mouth is placed
1t a point separated from the antenna surfacce by
half the distancee to a fixed point in front of
the parabola, which is approximately equidistant
from all points on the surface to the antenna.
A dish of 20-inch diameter will have a theoretical

23-db. gain at 3400 Me.

Tuning

Measuring the klystron wavelength may be
done with a reflector to sct up standing waves,
and a diode deteetor to indicate positions of
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additions and subtractions of the reflected waves.
The diode is placed in front of the waveguide to
monitor current and the reflector is moved scv-
eral wavelengths away. The position of the re-
fleetor is used as the wavelength measuring de-
vice, 'The distance between minimum diode cur-
rent. points as the retlector is moved away from
the diode will be half the free-space wavelength.®
For 3400 Me., this distance should be 1.73
inches. The baund, 3300 to 3500 Me., represents
1.79 to 1.6Y9 inchies. Coarse adjustment is made
with the mechanicul tuning strut of the klystron
and fine tuning is done by varying the reflector
voltage. The klyvstron muay operate within the
band at three different settings of the cavity open-
ing. It is desiruble to tune the cavity to several

# A variation of this technique is pietured on the cover of
NI, September, 1948, and described on page 10 of that
issue.

A 10,000-Mc. station, minus

only its parabolic reflector, is

shown here. The polaplexer is

at the ieft front. In back is the

i.f. system for receiving. Power

supply and klystron modulator
are at the right,

different points to find the one that gives maxi-
mum output at the desired frequeney. In the final
procedure the diode tuning should be adjusted
for maximum erystal current and the injection
serew then varied to obtain approximately 500
ut., which is ample for proper mixing.

Microwave gear was designed and built by
R. 8. Swavely, K3KIQ, und the author. Sched-
uled contacts were made during reeent v.h.t, con-
tests on both 3500- und 10,000-Me. bands. The
ealeulation data and procedure specified in this
article were used extensively.

In brief counclusion, this article wuas written
primarily for the building ¢nthusiast, & person
who enjoys learning by doing and tukes pride in
his work. Included is all the necessary informa-
tion for design and construction of microwave
gear for amateur communication purposcs.

g5

o Now Apparatus

Call Sign Rack

(Tere is an item to impress shack visitors, a eall letter sign
mude of Zeinell die-cut letters, The letters are nmeude from
showeard paper stock silvered on one side, [£8 up to the
owner to assemble the xjign; the letters are inscrted in the
proper order into a &lit that runs the length of the finighed
woud basc. The outlit ig mude by New Products, Box 181,
(irand aven, Miclhigan, — B, L. C.

Ham Tape Recorder

Tm-: Rheem Ctalifone AR-300 tape recorder has been de-
L signed with use in an amateur radio station in mind, in
addition to the usuzl home applications. It ean record 4
monaural tracks, play prerecorded 4-track and 2-track
stereo tapes, record 4-track sterec. and reeord sound on
sound — that is, transfer information from one chanaocel to

20

the other, and add more information from uny programn
source. ‘I'rangport speeds are 7% and 334 inches per second.

Included with the recorder are instructions on how to
integrate the tape recorder into the amatenr station, uperat-
ing instructions, xchemuatic diagram, und a brief discussion
of the technical aspects of the unit, — B L C.

QST for
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jffamfest Calendmy

California — The Microwave Society of Long Beach,
loc., will spousor the first annual Southern Califarnia
V.LT. Jamboree June 14-16 at the Lafayette Hotel in
Iong Beach. There will be manufacturers’ exhibits, vut-
standing speakers, contests, awards, YL program, and a
banquet. Registration is $2.50 at the door, or $65.00 includ-
ing the banquet. llotel reservations may be ubtained di-
rectly from the Lafayette Hotel, Long Beach, mentioning
the Southern (‘alifornia V.H.I. Jamboree. Kurther info
un the Jamboree way be obtained from the Microwave
Soriety of Long Beach, Inc.. P. (). Box 3303, Long Beach 3,
Calif,

Colorado — The annual informal ham party will be
held at Estes Park on July t and 7. There will be a dinner
on Saturday night and a breakfast on Sunday morning.
I'here is no registration fee, but you must sign up ahead of
time if you plan on attending. C'ontact William J. l'inlay,
WoJR, Box 417, Kstes Park, Colo., or Dean W, Hage-
weister, WOKQX, Box 1877, Listes Park. Let them know
alyu if you need hotel or motel reservations.

Iflinois — The annual Mississippi Vualley hamfest,
sponsored by the Quad City ARC. will be held at the Rock
Island County I'airgrounds. on rotites 2 & 80, kiast Moline.
on June 30, Rain or shine. IFood will be served. IFor further
info, contact John k. Greve, WODGYV, 711 44th St.. Rock
{xland, 1.

Kansas — The 15th annual hainfest of the (‘entral
Kansus RC! will be held in Salina on Sunday, June 2. Some
400 bams and their families are expected to be on hand. IYor
further info. cuutact Cireg Hibbard, WOENW, 2318 May-
fair Drive, Salina, Kansas.

Maine — ‘I'he seventh annual Augusta Hamfest, spon-
sored by the Augusta RC, will be held on Sunday, June 16,
at the Caluvmet (lub, West River Rd., {{ighway 104 North,
Augusta. The doors open at 0900, and a turkey dinner swill
be served at 1230, Advance registrations $4.00, at the door
$3.50, children under 12 $2.00. ‘I'here will be cuntests and
awards, net meetings, mobile hunt, swap table, and a Sat-
urday night dance. Tickets and iufo from Wilfred E.
Lemieux, W1VXU, I5 (‘ony St., Augusta.

Maryland — A Surfside Hamfest will be held on Satur-
day, June 24, beginning at 1000, at Kurtz's Pleasure Beach,
on the Chesapeake Bay near Pasadena, Md., sponsored by
the Anne Arundel RC. Registration adults $1.00, children 6 —
12 50¢, children under t free. Swimming, contests, auc-
tion, rummage sale, mobile judging. Food available at the
beach, or bring a picnic lunch. Talk-in frequencies 3820,
8.8, 50.4 a.m., 50.44 n.f.m., 145.52. For further info and
tickets, contact R. Gary Hendrickson, W3DTN, 823 Dule
Road, Glen Burnie, Maryland.

Mississisppl — The Biloxi ARC is holding its fith an-
uual hamfest on July & and 7. No nther details at hand.
Write to the Biloxi ARC, P. O. 1602, Irish Hill Station,
Biloxi, Mass.

Montana — The North Iiast Montana RC will hold its
annual picnic at the Kiwannas PPark, Fort Peck, Mont.,
on Father's Day, June 6. Talk-in frequencies 3910 and
7230, Tor further info contact Charles O, Smith, W7FUAL,
Box 689, Glasgow, Montana.

Nebraska — The I'ri-C'ity ARC will hold its tth annual
hamfest picnic at Riverside Park (home of Nebraska's
largest free zoo!, Scottsbluff, Nebr., on Sunday, June 30.
Bring your own picnic lunch. Mobile hunt. Monitor 3850
for directions, or follow capucitor signs. Yor further info
contact Ira Cartwright, K8DZG, 2002 Avenue L, Scotts-
bluff,

Nebraska — The Pine Rildge ARC is holding its annual
hamfest on June 2. Transmitter hunt. No registration fee.
For further info contact Dave 1lood, K@IIMU, 913 King
St., Chadron, Nebr.

North Carolina — 'The 9th annual Charlotte hamfest will
be held Sunday, June 30th, at the Nationul CGiuard Armory
Municipal Airport, Charlotte, N. (.. A tine program is
planned, and a delicious barbecue lunch will be served.
FFor further info contact, Reagen Rowe, WAFHI, 412
McAlway Road, Charlotte 7, North Ctarolina.

Ohio — The annual Lancaster hamfest will be held at
the (*ounty l‘airgrounds in Lancaster on June 15-16, A
family atfair. The Iairgrounds are ahout 30 miles south-
east of Columbus on ronutes 33 and 22, I'CC exams on
Saturday, at (0930, No other details at hand, so contact Carl
Smithfield, WASCVC, 620 Lincoln Ave., Lancaster.

Ohio — The Northeastern Ohio V.ILI'. Group will hold
ity Bth annual picnic on Iather's Day, June 14, at Maca
Park, 2 miles east of Tallmadge on state route I8, For
further info contact k. I&. Millard, K8TZ, 356 Cirand Ave.,
Akron 2, Ohio.

Pennsylvania — The llastern Penusylvania ARRL Sec-
tion picnic, sponsored by the Pennsylvania IPhone Net, will
be held on I'ather’s Day, June 14, at llershey Park, tHershey.
Ciroup registration at Pavilions 7 and &, at $1.09 per ham
call. Bring vour own basket lunch, or buy it at the park.
Advance reistrations aud info from Y Powell,
K3CAH, Church and Pikeland Ave., Spring City, Pu.

Pennsylvania — The Penn-York llamfest will begin at
noon on June 15 at the Ingersoll-Rand Recreation Hfall,
Athens, Pa. Speakers, swap table, new equipment display,
AREC, ladies program, swiss steitk Jdinner. Advance regis-
tration $-.00, $6.00 at the door. Nend your registrations to
Ticket Committee, Box 301, Corning, N. Y.

o New Apparatus

World Time Clock

This giant map clock instantancously shows the time in
70 differcnt places in the world, It is & tlat map of the world

!
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measuring about 15 inches high. 22 inches wide and 5 inches
deep. At sclected geographical spots, small square cut-out
windows arc hacked up by i ¢loek-driven moving time belt.
AM. is indicated by black letters on a white backeround and
.M. is shown with white letters on a hlack background.
Abave cach cutout is an identification as to the location of
that particular time read-out. ominating the top of the
wap is a plastic slide-rule map scetion with an extra large
time window. By moving this section to the right or left, the
window can be calibrated to show any one of the four
United States time zunes. The movable map section does
not line up with the big map except when it is in the central
time zone.
The clocks is simple to set; there is only one motor and it
powers the continuous belt that moves behind the map face,
The world clock is printed in five colors and has a finished
wooden frame. Tt is available from the House of Clocks, 411
West 7th, Los Angeles 14, California,
-~ K. L. C.
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1963 ARRL Field Day Rules

Annual Test for Emergency-Powered Stations, June 22-23

FIELD DAY TIMETABLE

Time Ntart nd
i June 22 June 23
GMT 2100 2100

(Operate no ware than 24 consgecutive
hours out of the total 27-hour period)

ET ready for Field Day, June 22-23, Thou-
sands of amateurs in the ARRL Field Or-
v gunization ure busily readyving generators,
planning operating schedules, allocuting nesign-
ments and otherwise impaticutly awaiting this
official radio-amateur way to start the summer.
With emergency preparcdness the theme, clubs
and groups will take to the Held and set up and
uperate stutions independent of normal power
facilities. You can participate with a club or
non-club group portable; one- or two-man porta-
ble stution: mobile, cmergeney powered home
station or as a regularly powered home station.
Whatever your ecluss of participation, you're
sure to guin valuable operating experience under
field conditions us well as have a grand time.
The only rule modification this vear is noted in
the last paragraph concerning entry classifica-
tion, Rule f4. Pick any consecutive 24-hour
period from the Field Day timetable. Call “C0Q)
FI” on e.w. or “ealling any Field Day station”
on phone, then swap signal reports and ARRL
sections or speeific locations.
Here are examples to ussist score calculations:

Bzample 1
Assume n 25-watt rig wholly on batteries, not originating
ur relaying any messages. and not having more than two
operutors.
40 points (40 stations worked)
I (power below 30 watts)

2 {all radio equipment independent of eommercial
tnains)

(1]
w 1.5 (1f Class B or (! and cverything on batteries)

540 claimed score

Example £

Same as lixample | but one Field Day Alessage to the

SEC or SCM is uriginated and passed ju zood form.
65 pointg (10 QRO 4 25 points for 1 messagee)
0 (3 X 3 = power multiplier mnitiplied by independ-
cnee-uf-mains multiplier)

HRA
1.5 (everything on batterics)
§77.5 claimed score

tCopirz of all messages originated and relayed n:ust aeecom-
pany I'ield Day reports.)

Brample 3

The Podunk Hollow Radio ¢'lub (or any group of throe
ur more licensed operators), portable it its I°D site, operates
two transmitters simultancously, Kach rig rung 75 watts in-
put and batteries or generators furnish power, Onc tessaye
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is started in good form (25 points), 1 is received and relayed
onward (2 pointg), and 230 stations arc contacted,

257 points (230 Q8Os + 25 + 2)
* 2 (power input over 50 and under 150 watts)

51t
®K 4 (all gear independent of muins)

1542 claimed score
(No battery multiplier for vither clubs or groups.)

Mobiles are an important part of Field Day
too, and clubs should strive to get all member-
owned mobile units on the air during Field Day
and report their mobile scores for the mobile
aggregate scores to appear in the final results.
Mobile units are the key to any emergency work.

Log forms and summary sheets are now avail-
uble on request from ARRL. Your best bet. is to
send for some, but the sooner the better. You
miy also use the summary on the next page, or
prepure a facsimile. All reports should inelude
starting and ending time of operation, bands
used, dates and contact times, culls of stations
worked, signal reports sent and received, and
locations of stutions worked, as well as power
sources and inputs, location and call of station,
number of transmitters in simultancous opera-
tion, number of persons puarticipating, club name
(if any), and score computations. Results must be
postmarked no later than July 22 for ST listing.

Portable stutions are reminded to be sure they
comply with FCC regs in signing portable. C.w.
stations follow their calls with u slant bar followed
by the numeral of the area in which they ure
operaling; phone stations follow their ealls with
their geographical location, Sce Nee. 12.82 2(b)
of the amateur rules for details.

(*heek these FD rules, which follow below, very
carcfully; o scan of last yvear's D results (De-
cember, 1962, QST) may give vou sume hints.

Rules

1. Eligibility: The Field Day is open to all radio ama-
teurs in the sections l