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<4—Full amateur hand coverage—
80 through 10 meters

——— Receiver AF Gain and

RF Gain controls.

«¢-SSB operation—VOX or PTT; CW
operation—manual or break-in.

<«4—R.LT. (Receiver Incremental
Tuning)— =2 ke adjustment of
receiver| freq., independent

of transmitter.*

<4— AALC.| Hallicrafters’ new,

exclusive AALC (amplified
automatic level control):

4—1650 ke crystal filter.

where thi

*Pat. applied for

P-150 AC

P-150 DC

Styled to
Five silicon diode rectifiers, 4” x 6.
PM speaker. 22 |b. Size: 6%” x 7%2”
x 10”. $99.50

All this performance
for only 365000

SPECIFICATIONS

Frequency coverage: Eight-band capability — full
coverage provided for 80, 40, 20, 15 meters plus
one segment of 10M (add'tl. crystals may be
added). Available for operation on non-amateur
frequencies by special order.

Front panel controls: Tuning; Band Selector; Final
Tuning; R.F. Level; Mic. Gain; Pre-Selector; R.L.T.;
Rec. RF Gain; AF Gain; Operation (Off/Standby/
MOX/VOX.); Function (CW/USB/LSB);-Cal.

General: Dial cal., 5 kc; 100 kc crystal cal.; VFO
tunes 500 kc; 18 tubes plus volt. reg., 10 diodes,
one varicap. Rugged, lightweight aluminum con-
struction (only 17% 1b.); size — 612" x 15” x 13”.
Transmitter Section

(2) 12DQ6B output tubes. Fixed, 50-ohm Pi net-
work. Power input — 150W P.E.P. SSB; 125W CW.
Carrier and unwanted SSB suppression 50 db; dis-
tortion prod., 30 db. Audio: 400-2800 c.p.s. @
3 db.

Receiver Section

Sensitivity less than 1 pv for 20 db. signal-to-noise
ratio. Audio output 2W; overall gain, 1 uv for %2 W
output. 6.0-6.5 1st LF. (tunes with VFQ). 1650 ke
2nd LF.

AC or DG Power Supplies

match SR-150 Transceiver,

Five silicon diode rectifiers, tour tran-
sistors. Weighs only 5% |b, Size: 333"
~Xx 10” x 6%4”. $109.50

Complete Mobile Mount

MR-150

Adaptable to transmission hump or floor.
Quick release design—all connections
made simultaneously. Access holes for
VOX controls. $39.95.

2 new ideas in communications are horn!

Overseas sales: Export Division, Hallicrafters
Ganada; Gould Sales Co., Montreal, P.Q.



NBC News reports history with Collins amateur gear

Astronaut Walter Schirra stepped from his Mercury spacecratt. As
he did so, an NBC news correspondent aboard the pickup carrier
Kearsarge flashed the historic news directly to a waiting world.
Recovery reports on all Project Mercury manned flights have been
transmitted instantancously through Network facilities using Col-
lins Radio links; KWM-2 Transceivers and 30L-1 Linear Ampli-
fiers aboard ship and similar stations in the U.S. (at left) leading
directly into NBC transmitters. {1 Collins is no stranger to historic
events. We've supplied all communication equipment for the five
space flights thus far. And the same skill we put into the design
ind manufacture of sophisticated space communication systems
goes into the design and manufacture of our amateur equipment.
In fact, many radio innovations in common use today originated
in Collins amateur equipment. This leadership is the reason Col-
lins has always been able to ofter you the finest, most advanced
amateur gear available. Let a Collins distributor demonstrate the
superiority of 8/Line equipment today.




FEBRUARY 1963

VOLUME XLVII e NUMBER 2

A5T—

PUBLISHED, MONTHLY, AS ITS OFFICIAL ORGAN, BY THE AMERICAN RADIO RELAY LEAGUE, INC,,
WEST HARTFORD, CONN., U. S. A.; OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION

STAFF

JOHN HUNTOON, WILVQ
Editor

RICHARD L. BALDWIN, WI1IKE
Managing Editor

—CONTENTS —

TECHNICAL —
An Interlaced Quad Array for 50 and 144 Mec.

GEOR?E E?Ab}*gglﬂ; W1DF Ernest H. Adolph, K8WYU 11
echnic or
NAL H.GMIX WiTS Measuring Inductance cf D.C. - Loaded Chokes
DO D " .
BYRON GOODMAN, W1DX J. H. Ellison, W6AOI 16
Assistant Technical Editors Double-Conversion V.H.F. Converter with a Single
EDWARD P. TILTON, W1HDQ Oscillator......... .....Nathaniel Bishop, WIEYM 18
V.H.F. Editor High-Quality Speech Compressor....Nicholas G. Rich-
LEWIS G. McCOY, W1ICP ards, W3ZVN, and Walter Painter 19
E. L?'-m]z (;JAL;I":!ELL; wlICUT Pulse: A Practical Technique for Amateur Microwave
echnlcal £gsisfants Work..... Chetereeneana ..Robert F. Guba, WIQMN
ROD I‘LEWKIR};& W9Bgl)3{ and John T. Zimmer, W2BVU 23
Contributi; itor, ifi
Contribufing fctfor The RCC 230-L Amplifier....J. L. Copeland, W5SQT 29
ON . . .
ELES?SEUXY&S&% OX"“Y%‘ A Transistor Audio System with Squelch Control
SAM HARRIS. W1FZ B. E. Harris, W6ANU'4 38
HELEN HARRIS, W1HOY The Oscar III V.H.F. Repeater Satellite
Contributing Editors, V.H.F. William I. Orr, W6 SAI 42
LORENTZ &. MORROW, W1VG Resistive Impedance Matching with Quarter-Wave Lines
Adyertising Mana'ger;. New & David T. Geiser, WA2ANU 56
EDGAR D, COLLINS e ‘g’am.tuf:s iteh 22
Advertising Assistant ew Coaxial Switches. . ... c.ciiiiiirieeiecisnesnns
Remote-Operated Coaxial Switch.... ...civeeieee.s 28
DAVID H. HOUGHTON Miniature Noise Limiter... ... PP - 2 3
Circuiation Manager R E
ecent Equipment:
J. A. MOSKEY, W1JMY ) )
Assistant Circulation Manager Collins 32S-3 Transmitter. .vccvisvsessccasscssesess 46
Fico Model 722 V.F.O....citiettcaccsccscasscssnss 48
QOFFICES
38 La Salle Road BEGINNER AND NOVICE —
West Hdftford 7, Connecticut Putting the ARC-5 Tl8 on 160 and 80 Meters
TEL: 94625 .
1\:;;'::3:25&5 Lewis G. McCoy, WIICP 34
Subscription rate in United States and OPERATING —
e, 8 aminion ot Y e pada 3 1d-Wid Y
;g:ﬁg in the oil?e,; ol z?umgtes,!'l;tsmglé Second World-Wide RTTY Sweepstakes Results....... 50
2 . S5V .M tances
SomeS: Be by international postal of GENERAL —
expresy {goin:yt n%rdﬁr :r ::élkf“«grtrg, . ]
O oht amount in U, 5. fands. The Ubiquitous HBR.......c.ciiiiiiiiiececnceneeesss 18
second-ciass poswuge pald at Harttord, WASP Discontinued — New WORM Award Announced
Cloun. #nd at additional mailing ottices . ! John G. Troster, WSISQ 33
G bt 1963 by the American Radi
;'(gnafl;‘lg,ezgue. In}::.glslaénfgg(l‘:tnereg at Second European Foxhunt........ccecevenieeeieceieass 48
1.4, Patent Ullce. International copy- . . . .
rlz%u :Ef’uvl;vrl,{&( mi{“/ﬂ ';Lx(hfzv r;:re;c‘%g- A Survey of Communications Practice on Our High-
Brimed in U, 5. A, 00w Lo a8 Frequency Bands........ .Dana A. Griffin, W2AOE 82
- T~ Building Fund Progress — Members Are Saying........ 58
INDEXED B . .
Applied Science and Technélogy Mechanical Ingenuity — The Tower at KP4TL......... 72
Index
Library of Congress Catalog It Seems to Us .". R 9 Hintsand Kinks. . cceaveenens. . 70
Card No.: 21-9421 Coming Conventions 10 Correspondence From Members. 74
Hamfest Calendar 10 OperatingNews. ...........0.0 76
}9‘" d(gov]e‘r . }8 Station Activities.....cc0veuu.. 100
Ne:w Bc:)cok.s' 162 Tyventy-Five Years Agoin QST. 162
YL News and Vie 88 Silent Keys......cooveeeennnes
The World Above 50 Mec....... 61 ARRL QSL Bureau...
How's DX?...... eresesrenes . 65 Index to Advertisers..




CHART YOUR COURSE TO EIMAC
for dependable, high quality power tubes

cxss o TYPICAL OPERATION — SINGLE TUBE -
T T e | gt g o o ety | o V| S5 | IR Mt
o ) (AMPERES) (WATTS) (AMPERES) | (AMPERES) |  (WATTS) AMPERES
3-400Z 3000 """"i'é%g(i'i - 0 32 - 12 655
310002 ’ggg‘“' | 3000 ~----~-2§8m~ - 0 65 - 30 1360
AB1/SSB | 2000 12500 350 | 55051 o lo/o005t | o 300
acxas08t | cow | 2000 25 250 -a0 29 019 026 390 ;’;L
C/AM | 1500 20 250 | ~100 1.7 02 014 235
ABL/SSB [ 250016 | .1'25( [ 350 | -85 0 0/.004 o 400 o
4Cx300A | ccw [ 250010 25 | 250 | 90 28 016 025 500 5
c/AM | 1500 20 25 [-100 | 17 02 014 235
4CX1000A | AB1/SSB |3000 | .25/90) | 325 | -60(s! o |-.002/035 o 1680 %?’5‘
AB1/SSB | 3000  |.015/.0651) 360 | -850 0 07,006 0 130 ]
A-65A C/CW | 3000 112 253__ | -105 1.6 022 .009 270 -%—-
C/AM | 2500 .102 250 | -150 3.1 ".026 013 210 »
ABL/sSB |3000 | 03/.10501 | sla | -oses o | o006 0 200 |
B/ssBw [3000 |ozzuswm| o | o |16 | 003 |or0ss | 240 5.0
A125A T ccw | 3000 167 | a0 |-1s0 | 25 | 03 | 009 375 | 65
c/aM |2s00 | 152 350 | -210 | 33 | .03 009 | 300
AB1/SSB | 3000 | .055/.21 | 600 | -110(% 0 0/.012 0 400 | )
4250A | cow | 3000 345 500 | 180 2.6 06 | .01 800 »154%
C/AM | 3000 225 400 | -310 32 | 03 | o009 I 510
AB1/SSB | 3000 | .09/3011 | 810 | -140i8] o | o018 o | 500
B/SSB(2)4)] 3000 | .07/.3003 0 o 40 0/.055 | 0.10 | 520 50
H00A o ew Tao | s | 500 220 T 61 046 | o19 | 800 | 145
CAM | 3000 275 | s00 | -220 35 | 026 o012 | &30 |
ABl/SSEPbOO 17/480) | 1000 | -1301s1 o | o.04 0 113 |
B/SSBW) | 4000 | 12,670 o | o | 105 0/08 | 0.15 | 1870 75
£1000A - R Wbl MU SN S S S i e [ -
c.cw | 4000 70 | 800 |-150 | 12 137 039 2100 - | <210
cam [ 4000 60 | 500 200 | 11 132 | 033 | 1910
3CX100A5 | C/CW@) 800 .08 - -20 | ; - E 03 27 6.3
2C39A | coaMot | 600 065 - -6 | s - J 035 16 1.0
{1} Ratings also apply to 4X2508. {5} Adjust to give stated zero-signal plate current.
(2) Ratings apply to 4-250A within plate dissipation limitation, (%) For operation below 250 Mc only,
3} Zero signal and maximum signal dc current. (7} At 500 Mc.

(4) Grid and screen grounded, cathode driven,

Above you see popular Eimac tube types suitable for ham transmitters. Remember
this chart when you need a tube. And remember the name Eimac. [t means power.
Quality. Dependability. For Eimac has more know-how, more experience with
power tubes than any other manufacturer. Your local Eimac dlstmbutor can
supply you with any of these tubes listed and Eimac sockets to |

match. Or for complete data, write Amateur Services Department,
Eitel-McCullough, Inc., San Carlos, ’alifomia. Subsidiaries: Eimac,
S. A., Geneva, S\Vltzelland National Electronics, (Geneva, Illinois.
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X-rays Preorient Raw Quartz for Making
PR CRYSTALS...Orientation Verified By
X-raying Blanks Coming from Cutter

. FUNDAMENTAL, PR
TYPE Z-2—Frequen-
cy Ranges in Kcs.:
3,500 to 4,000 (80-
M); 7,000 to 7,425
(40M); 8,000 to 8,-
© 222 (2M); 8,334 to
9,000 (6M) = 500
Cycles ...$2.95 Net
(All Z-2 Crystals calibrated with a
Joad capacity of 32 mmfd.)

Third Overtone,
PR Type Z-9A,
24,000 to 24,666
- and 25,000 to
. 27,000 Kc., = 3
Ke. ..$3.95 Net

6 Meters, Fifth Overtone, PR Type
7-9A, 50 to 54 Mc., = 15 Ke.....
$4.95 Net

Citizens Band, PR Type Z-9R
005% ooveevnnannnn. $2.95 Net

MINIMUM ORDER $10.00
ORDER FROM YOUR JOBBER

e Q¥
USE m AND KNOW WHERE YOU ARE
PETERSEN RADIO COMPANY, INC.
COUNCIL BLUFFS, U.:S.A.

Rigid inspections are the rule at every stage of

production . . . to make PR Crystals the finest
that money can buy.

Photograph at left shows raw crystal being pre-
oriented. Each bar of crystal must be placed in
exactly the right position, as shown by X-ray.
The crystal is then locked in place, and the
entire jig with crystal is transferred to an auto-
matic cutting machine. Photograph at right
shows cut crystals being rechecked by X-ray, to
verify precision of orientation,

PR CRYSTALS have been the Standard of
Quality since 1934. Get them from your jobber.
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G . . ' & H
Section Communications Managers of the ARRL Communications Department
Reports Invited. All amatenrs, especially League members, are invited to repurt station avtivities on the iirst of each
month (for preceding month) direct to the SCM, the iulministrative ARRL official elected by meinbers in euch Seution.
Radio elub reports are also desired by SCMs for inclusion in ¢S7'. ARRL Field Organlznllon station appolntments are
nvmlnble in areas shown to qualified League members holding Canadian or FC'C amateur license, Genera or ¢londitional
('lass or ubove, These include ORS, OES, OPS, 00 and OBS, SCMs desire applications for SEC, EC, RM and PAM where
vacancies exist. OES, v.h.f. bands appointment, is available to 1'echnicians and Novice, as well as to full-privilege amateur
licensees.
- ATLANTIC DIVISION .
fustern Pennsylvania W3ZRQ Allen R. Brelner 212 Race St. ‘Tamaqua
Maryland-D. ¢, W3JZY Andrew H. Abriham RibL 1 Smithsburg, Md.
Lelaware KIGKF MLF. Nelson 5056 Militown Rd. Marshalltown
HSouthern New Jersey K2BG Herbert ¢:. Brooks K00 Tdncoln Ave. Palmyry
Western New York K2HUK  <'harles 'T', Hunsen 211 Rosemount Drive Buffalo 26
Western Pennsylvania W3UHN  Anthony J. Mroczka 475-5th St Donora
. CENTRAL DIVISION. -
(liinols WIPRN Edmond A. l\letzger 1520 Houth 4th 8t. dpringteld
Indiana WIKFWH  Donald L. Holt 1312 Kast 28th Kt. Anderson
\Wisconsin K9GSC Kenneth A. Ebneter %22 \Wauona ‘1'rafl Portage '
— .. .——DAKOTA DIVISION - .
North Dakota WOHVA Huarold A. Wengel RN5-3rd St., 4. W. Minot.
South Dakota WORRN  J. \v. Sikorskf 1900 8. Menlo Ave, Sioux ¥alls
Minnesota WHIKJIZ Mrs. Lydia 8. Johnson 1258 Van Buren 5t. St. Paul 4
DELTA DIVISION— . - :
Arkansas KS5CIR ©)dia L. Musgrove 321 W. Baraque Ave. Pine Bluft
Louisiuna W5FMO ‘Chomas J. Morgavi 9 Heaulleu St. Metalre
Allississippl WSEMNM S, {1, Hairston 2:321-27th Ave. Meridian
Tennessee W40GG David C. Goggio 1419 Favell DT Memphis 16
.— _GREAT LAKES DlVlblON ~
Kentucky W4REW Elmer (. Leachman P. 0. Box 406 Ashland
Michigan WRKX Ralph P, 'l'hetreau 27209 \V Six Mlle Road Detroit
Ohlo WSAL W llson 1, Weckel 2118 Tuscarawas St., W. Cunton 8
HUDSON DIVISION
Eustern New York W2EFU ieorge \¢. Tracy 1138 North Country Club Drive hcnenecudy
N. Y. C. & Long lsland W20BU Cieorge V. Lonke, Jr., .c Dalsy Lane ‘'ommuack
Northern New Jersey WA2APY Duanlel H. Eurley 216 Grove Ave. nlev.u('huu
MIDWEST DIVISION
lowa WYNTB 1dennis Burke 1418 Douglas Ave, Ames
Kansay WPA LA ¢!, Leland Cheney 114 Tevitt Dr. Wichita 7
Alissouri* KPWNZ Major R. C. Gordon 545 8. Monroe f #bunon
Nehraska WPEXP C'harles k. McNeel Route 3, RFD North Platte
NEW ENGLAND DIVISION .
C'onnecticut WI1CHR Henry B. Sprague, jr. Cartbhridge kd. Weston
Muaine WIBUB Albert . i{odson 370 Capisie St. Portiand
Tustern Alassachusetts WI1ALP Frank L. Baker, jr. %5 Solar Ave. graintree 85
Western Muassachusetts WIBVR Percy C. Noble 8 Westteld
New lampshire WIYHI Alhurt [*. Haworth Manchester
Rhode island K1AAV John E. Johnson Pawtucket
Vermont WI1EIB Miss Hurrlet Proctor B 0. Box g Fiast Middlebury
- NORTHWESTERN DIVISION . s e
Alusku KL7BZO  Kenneth E. Koestler 2005 Sunrise Lr, Anchorage
0 W7GGV Nrs. Helen M. Maillet  Route 1, South E"ncul(-llo
\Iom.ann. W7KUH  Walter R, Marten 3U21-6th Ave., S0, ireat Kalls
Oregon W7AJN Everett H. ¥runce 4335 8.E. 116th Ave, Portiand
ashington WIiPGY Robert 8. Thurston 7700-31st Ave., N.E. Heattle 15
- — S — - PACIFIC DIVISION —— —
Hawall * KHBARL Alike Kern P. ), Box 107 Lihue, Kauai
Nevada W7PBV Leonard M. Norman 852 Utah St. Bnuhlcr City
Santa Clara Valley W6ZRJ Jean A, Gmelin 10RY Huntingdon Drive San Jose 29
Fust Buy WEOJW B. wW. Southwell 200 South Seventh 5t. Dixon
Han t'rancisco W6BIP Wilbur k. Bachman X80 Dartmouth St. San krancisco 24
Hacramento Valley W6BT'Y tieorge R. Hudson ""09 Meer Way Sacramento
San Joaquin Valley WBJPU Ralph Saroyan B204 1, L‘ownstnd Ave. tresno
.-ROANOKE DIVISION e
North Carolina W4CH _ N.J. BHoruch 514 Sunset Ave. Wilmington
South Carolina K4HDX Lee . Worthington 41X% Crestview Drlve Spartanburg
Virginia W4QDY Robert L. Vollmar 1057 Dune st. orfolk 3
West Virginia W8JM Donzald B. Morris L111 Alexander Place lrairmont,
- - ROCKY MOUNTAIN DIVISION S
Clolorado KYTTB Donald Ray Crumpton 1200 Alexander Uirele Pueblo
Jtah W7QWH  Thomas H. Miller .SHR South 3360 East Sualt Lake Clty 9
New Mexico W5HZHN Curl V. Franz 2323 Krogh Court, N.W. Albuquerque
Wyoming W7AMU L. D. Branson 542 9outh Elk Ctasper
SOUTHEASTERN DIVISION o
Alabuma R4KJD Wllllam 8. Crafts Routo 3, Box 233 \thens a
Faatern Florida K43JH .Albert L. Hamel 1300 N. E. 12nd St Pompano Beach X
Western L'lorida W4RKH  i'rank M. But.lor, jr. m Elllott Rd. kurt Walton Beach .
Cieorgla WLLG Jumes A. 378 Meu‘opollt.m Ave., S.E. Atlanta 16
\Vest lnd.{es (P. R.-V.1) KP4DJ Wiliam Weruer .;63 Ramon Liovet Urb, Truman
Rio Pledras, P. R K
Canal Zune KZ5TD Thomas B. DeMleis P. 0. Box 1111 Bulboa "
o - SOUTHWESTERN DIVISION -
Los Angeles Ww6JQB Albert . HIll, jr. xfil No. Millard Ave. Rialto
Arizony W7QZH Kenneth P. Cole 1 Eust ('umelb.xck Sulte P-15 Phoenix 12
#Ban 11cgo W6LRU Don stansifer 44"7 Pescadero San Diego 7
Santa Barbara KBAAK Willlam ¢, sShelton 2036 Grandview Drive (‘amarillo
WEST GULF DIVISION .
Northu’n ‘fexas W5BNG L., L. Harbin 4515 Calmont borth Worth 7
Okinhom: W5DRZ Adrian V. Rea Box 33 Ketchum
bouthern I‘exns W5QEM Roy K. Eggleston 1109 Vernoun Lrive C'orpus Christl
CANADIAN DIVISION
Maritime VEIWB D, E Weeks Harvey St.mon N. B.
ontarlo VE3NG Richard W. Roberts 170 Norton Ave. Willowdule, T'oronto, Ont.
Quebec VEZDR ! W, Skurstedt 2 Bt. Johns Rd. Pointe ('laire,
. Montreal 33, P. Q.
Alberta VE6TG Harry Huarrold 1834-5th Ave. N. Lelhbrmge. Alta,
RBritish Columbix VE7FB H. K. Savage 1553 West 12th Ave. Vancouver K, B. C,
Aanitoba VELY M. 8. Watson 249 Lanark st. Winnipeg
Baskutchewan VESBL Juck Robhinson 527 Elgin Rd. Reglna

6 + Otfcial appointed to act temporarily in the absence of a regular ofticial,




THIS SBC-1 COMPENSATES FOR TRANSMITTER
OR RECEIVER DRIFT AUTOMATICALLY

It also allows simultaneous multichannel teletype and
voice reception with your R-390A receiver (and others
too) and with separate Automatic Gain Control for
each channel.

The SBC-1 does the job of the Military accepted
CV-157/URR...and more.

REQUEST TECHNICAL BULLETIN 4003

THE TECHNICAL MATERIEL CORPORATION
MAMARONECK, NEW YORK

and Subsidiaries
OTTAWA, CANADA «  ALEXANDRIA, VIRGINIA e  GARLAND, TEXAS e LA MESA, CALIFORNIA e«  POMPANO BEACH, FLORIDA



ri2. KAMERICAN

RADIO RELAY
LEAGUE, ic,

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

Itis anincorporated association without ccp:tol stock, chartered
unde- the laws of Connecticut. Its affairs are goveriiéd by o Board
of Directors, elected every two years by the geneéral membershlp.
The officers are elected or appointed by the Directors. The League
is noncommercial and no one commercially engaged in the manu:
facture, sale ot rental of radio appdiatus is eligible to merq:beréhlp
on its board.

“Of, by ond for the omateur,” it nurbers within its ranks practi-
cally every worth-while amateur in the nation and has a history of -
giorious uchievemeni asthe. standurd bearer in amateur affoirs.

interest in amateur radio is the only essential quahf‘co_hon, owner-
ship of o tronsmming station und knowledge of the :68e ore. nof

licensed amateurs.
All general correspondence should be addressed to the admi
trative headquarters at West Hartford, Connecticut.

Past Presidents '
HIRAM PERCY MAXIM, WTAW, 1914-193¢
EUGENE C. WOODRUFF, " W8CMP, 193
GEORGE W. BAILEY, W2KH, 1940-1952
GOODWIN L. DOSLAND, WOTSN, 1952-1962

(President Emeritis)

Officers

. « 'HERBERT HOOVER, IR., WéZH

900 Wnlshsre Blvd., Los Angeles 17, California
First Vice-President . . . . .WAYLAND M. GROVES,
1406 West 1 2th Street, Odessa, Texas

Vice-President . - . PO
38 La Salle Road West Hartford 7. Co

Vice-President . . . :
240 Logan Ave St Lcmbert P. Q. Ca

Secretary . . . . .., .

President .

Treasurer . . . :DAVID H. HOU HTON :-}
38 La Salle Rood West Hartford 7 Connecﬂcuf g

L ] ] * [ 3 [ ]
Secrefory & General Manoger Emeritus , A. L. BUD_LONG, WIBUD"

L] . L4 ® o

JOHN HUNTOON, WILVQ
.FRANCIS E._HANDY, W1BDI

. GEORGE 'GRAMMER, 'WDF

General Manager .. . .
Communications Manager . , .
Technical Director . . . . .
Assistant Secrefaries . .., | .PERRY F. WILLIAMS, ‘WIUED
RAYMOND HIGGS, W60OGI/1 GARY L, FOSKETT, W1ECH
38 La Salle Road, West Hartford 7, Connecticut :

L ] L] [ 4 L] L]

General Counsel . . . = » . ROBERT M. BOOTH, JR., W3PS
1735.DeSales St., N, W., Washington' 6, D. C.

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

DIRECTORS
Canada
NOEL B, EATON....... .. .coivinna. VE3IC)
R.R. .5 Burlington, Ontarlo
VE2BK

Vice-1strector; Colin C. Dumbrille . .
116 Oak Ridge Drive, Bale d' Urfee, qucbec

Atlantic Division
GILBERT T.. CROSSLEY .............. Ww3vya
e c.I5., Penna bture Unl\erslty
ate College, P
Vice-Irirector: lodwin 8. Van Deusen .. ... W3ECP
3711 MeKinley St., N.W., Washington 15, D.C.

Central Division
JOHN G DOYLE. ..o, Pl

Vico-/dreclar Phillp l- Hal
6000 8. "Tripp Ave., uuca.go 29, Il

Dakota Division

CHARLES G. COMPTON . ........... WpBUO
1011 Fairmount Ave., St. Paul 5, Minn.

F’lce-/!(rector Martha J. Shirley. ..WOZWL
Box 78, Black Hawk, |
Delta Division
FLOYD (. ’I‘r‘LTSo ............... W5MUG
2469 Paden, Jackson 4 Migs.
.\WSIHD

Vice-1rirector: Grraham H. Hicki
100 Magnolla Place, Natclmz Miss.
Great Lakes Division

DANA E. CARTWRIGHT............ WSUPB
2979 Observatory Ave., (‘lnclnnaﬂ R, ()mo

1 {cb/:{rerlnr Robert . C'ooper. . ...._ . AQA
132 Guild 8t., N.I., Grand Raplds 5, Mlcu

H udson Division

MORTON B AHN. ... . ............ W2KR
22 Birch lilll Rd., Great Neck, N. Y.
Vice-1irector: Harry J. Dannals. .. ... ... W2’ l‘U K

REFD 1, Arbor Lane, Dix Hills, Huntington, L. I,

Midwest Division

ROBERT \V. DENNIHTON .......... WHNWX
X 631, Newton, lowa

Vice-l'irfclm \unmcr H, Foster....... ... wWpGQ
2315 Linden br. 5.1, Cedar Rapids, lowa
New England Division

MILTON E. CHAFFEF ., ..., ....... WILEEFW
2% Weussner Rd., douthington, Conn.

I’ice-/'tm:mr Bigelow Green, . ....... ... WIEAR
236 Marlhoro £t., Boston 1
North we.tern Division
R. REX ROBERT8. ................. W7CPY

37 Park uux Drive. Blllings, Mont
Vice-/irector: Robert B. ‘Thurston. ... ... W7PGY
7700 318t Ave.. N.E., Seattle 15, Wash.
Pacific Division
HARRY M. ENGWICHT.............. W6HC
770 Chapman, Bau Jose 26, Calif,

Vice-1trector: Ronald G. Martin, .. ..., ., W6ZF
1573 Baywood Lane, Napa, Calif.
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R()LMER O. BEST, ... .., W5QKF
L. Box 1656, korbua Christl, Texas
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“It Seems to Us...”

Restricted Voice Bands Again?

N 1932 — just thirty years ago — the amu-

teur regulations were revised to provide for
a special class of license as a prerequisite to
operation on newly-established voice bands at
75 and 20 meters. This change originated with
the League, largely at the request of serious
phone men who were distressed at the low
standards and poor techniques too often em-
ploved by some operators at the time. They
felt, and the League concurred, that the stand-
ards of amateur radio would be upgraded by
reserving use of certain voice bunds to those
who had demonstrated special technical quali-
fications.

Amateur radio developed under this-basic
“incentive’’ system for twenty years; approxi-
mately 4097, of all amuteurs progressed to the
higher grade of license (Class A, or Advanced
Class). Then, in 1952, the Federal Communi-
cations Commission uabolished the special
license requirement and, with the exception
of limitations on Novices and Technicians,
opened all bands and privileges to all ama-
teurs without restriction.

We have now had ten years of experience
under the present arrangement. What conclu-
sions can we draw?

One is inescapable: most amateurs want a
return to the incentive system of licensing.
They feel that the 1952 action was a step back-
wards. They argue that becsuse there is no
longer a target beyond the standard amateur
license (at least none with practical incentives),
the U. 8. licensing system has bred mediocrity
and resulted in deterioration of the general
level of our technical knowledge. They say too
many of today's amateurs uare ‘‘plug-in-
appliance” operators. They want a return to
the principle of special privileges after proof of
special ability, a reinstatement of some form
of the earlier system — perhaps a inodern
version of the old Class A examination, bring-
ing it in line with current requirements and
techniques.

We have encountered these comments at
every turn — in correspondence, at club meet-
ings and conventions, in on-the-air discussions.
We feel we can safely affirm that a majority

of amateurs favors the principle of incentive
licensing.

A practicai solution, however, turns out to be
another matter — a real problem because of
the way the die was cust in 1952, There are all
sorts of ideus. Numerous alternative sugges-
tions have been put forth from time to time
by individual amateurs and clubs. The ARRL
Board of Directors has undertaken several
studies of the problem. But walk around it as
many times as we may, there is no way to
avoid the stark fact that to now provide special
privileges for a special license requires that
these privileges be withdrawn from persons
who currently have them under the basie
amateur license. There follows, naturally, a
reluctance on the part of officialdom to pro-
mote an action adversely affceting even a
minority.

The incentive-licensing question has thus
simmered for some yveurs — most everyone in
favor of the principle, yet concerned over some
possible unfavorable reaction in its practicul
application. We feel it is time for a settlement
of the matter. We should decide that the wl-
vantages substantially outweigh the negative
arguments, and proceed with a proposul to the
Commission, prepared to withstand a certain
amount of weeping and wailing from some of
our number. Or we should decide the opposite
and drop the subject.

Which shall it be?

Would a return to restricted phone bands act
as a suitable incentive for amateurs to advance
technical proficiency? Would it improve the
quality of our signals and thus conditions in
our bands? Wonld this upgrading of amateur
standards outweigh the inconvenience to Con-
ditional and General licensees who would tem-
porarily be limited to lesser privileges while
they study for the additional test? Would the
incentive system operate in the hest over-all
interests of amuateur radio, transcending the
initial injustices it would certainly work upon
some of us?

We fecl the answer in sll cases is a definite

yes.
[p57]

How do you feel?
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Sixth Guam Legislature

1962 (Second) Special Session
Resolution No. 457(2-8)

BE IT RESOLVED BY THE LEGIS-
LATURE OF THE TERRITORY OF
GUAM:

WHEREAS, as u result of the awesome
force of Typhoon Karen, almost all radio
communication between (Guam and the out-
side world was ent off ; those outside of (tuam
being unable to communicate with their rela-
tives and friends here and the people of (GGuam
beiug unable to reassure their loved ones of
their safety: and

WHEREAS, in this drastic commuuication
emergency, the hum operators of the world —
those dedicated amatecur radio operators who
maintain world-wide contact with each other
-— throughout the storm and its uftermath
kept open channels of communication bhe-
tween Guam and the outside world, aud in
doing so they zenerously enabled both those
in Guam and those outside of Guam to estub-
lish contact with each other and to puass
messages of inquiry and reassurance, thus
contributing in a large extent to the high
morale of the people of Guam throughout the
T'yphoon Karen crisis since by virtue of the
hutn operators, the peaple of Guam knew that
the outside world was uware of their plight
and that communications were still possible;
now therefore be it

RESOLVED, that the Sixth (fuam Legis-
luture does hereby on bhehalf of the people
of (uam express deep appreciation and warm
wratitude to those ham operators in Guam
and elsewhere, who unselfishly and gener-
ously devoted their skills throughout the
Typhoon Karen cmergency to keeping open
the lines of communiecations between (Guam
and the outside world; and be it further

RESOLVED, that the Speuker certify to
and the legislative Secretary attest the adop-
tion hereof and that copies of the sutue be
thereafter  transmitted to  the American
Rudio Relay League. Inc., West Hartford,
Counecticut, for transmission to those ham
operators who maintained contact with Guam
during ‘Typhoon Karen, uud to the Governor
of Guam.

DULY ADOPTED ON THE 9TH DAY OF
DECEMBER, 1962,
V. B. BAMBA A. B. WON PAT
Legislative Secictary Npeaker

e Strays s

Two Hundred Meters and Down, by the late
Clinton B. DeSoto, is a 184-page historv of
eurly amateur radio (to 1936) which has been out
of print for about ten years. ‘The League ar-
ranged for reproduction, through a photographic
process, of a limited number of eopies of this hook
and has a few still in stock at a price of $2.00,
approximately our cost. Address ARRL Hgq.,
West. Harttord, Conn.
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COMING A.R.R.L. CONVENTIONS

January 19-20 — Southeastern Division,
Miami, Florida.

March 15-17 — Michigan State, Saginaw,
Michigan

April  20~28 — New
Swampscott. Mass.

June 7-9% — West Gulf Division.
Allen, Texas

July 5-7— Rocky Mountain Division,
Albuquerque. N. Mex.

October +6-— ARRL National,
land, Ohio

October 11-13 — Southwestern Division,
San Diego. Calif.

* Changed from June 21-23 to avoid con-

Mict with ARRL Field Day.

England BDivision,

Me-

Cleve-

(’- J T Vo | Jomn Fave |

,.g%mfesl C'a"lend%

New Jersey — The lifth annual dinner and ham-
fest. of the East Coast VHE Society will be held at
7:30 P.AL on keb. 23 at the Swiss (‘halet, Passaic St.,
Rochelle Purk, N. J. Tickets ($6 per person ) must he
purchased in advance irom Jack Tompkins, K2HIIS,
135 Herbert Terrace, Saddle Brook, N. J. Jun. 31
deadline. Awards, contests, speaker, dancing, cte.

New York — The Crystal Radio Club of Valley
(‘ottage, N. Y. is holding its 32nd anniversary dinner
on February 2. Interested amateurs may contact
WA2WADM, Dr. Lawrence M. Halpern, Gateway,
Valley Cottage, N. Y., for further information.

Oklahoma — The Lawton-i't. Rill Amateur Ra-
dio ('lub will hold its annual Fonnders Day Hamfest
on February 3, at the National Guard Armory on the
north side of Lawton, Okla. The ¢lub normally hosts
200 amateurs and their wives, making this the
largest hamfest in the state. For further info contact
Bill Pierce, KSDLP, Box 842, Lawton, Okla.

OUR COVER

When we sent, this photo off to the en-
graver, to get the plutes made for this
issue, we had in mind the June Field Day,
advance preparations, and all that sort of
thing, But then.the worst storm in many
a month hit the east coust, depositing as
much as three feet of snow in some parts of
Maine. Below-zero cold and high winds
accompaniced the snow, causing considera-
ble distress wherever power lines went
down and roads were hloeked. The moral?
Your energency power and portable gear
should be readyv to go at all times — not
just for June Ficld Day. Are you ready?

In this photo at K6CLZ, the Acro-
jet General Radio Amateur (lub, are
WAGLXXN, WAGHURB, and WATQH.

FEEDBACK

In the W4JWYV S.8.B. Ixciter in the January
issue, there should be u {0C-pf. grid blocking
capacitor in the lead from Pin [ of 17,
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The interlaced quad for 50 and 144 Mc. is
a v.h.f. version of multiband quads more
often used on 28, 21 and 14 Mc. With the
array in this position, the forward lobes of
the antenna are toward the right. The array
is light enough to be handled by a TV rotator,

An Interlaced Quad Array for 50 and
144 Mc.

V. H. F. Adaptation of a Popular H. F. Beam Design

BY ERNEST H. ADOLPH,* K8BWYU

heen popular on 10, 15 and 20 meters, but it

has been little used in v.h.f. circles. Just why

this is so is not entirely clear, though presumably
cconomices has something to do with it. Arrays of
the vagi type for lower bands may be fairly ex-
pensive to buy or build, whereas the quad lends
itself readily to low-cost improvisution. On the
v.h.f. bands the cost difference is probably less.
The yuad ides seemed to have attractive fea-
tureg for v.h.f. service, purticularly where more
than vne band is involved. Quads would he cum-
hersome in u stacked svstem, but if they could
he interlaced effectively it appeared that quite
pood performance would be possible on 50 and
144 Me., with a structure no larger or more diffi-
cult to rotate than stacked yagis of comparuble
gain. An outstanding feature of the quad, for any
band, is the ease with which it can be tuned up
for maximum performance, by means of ndjust-
able stubs, The quad also has w lower radiation
angle than a single vagi at the same height. These
points mude an interlaced quad for 6 and 2 meters
worth « trv, so the project deseribed here wis

* 377 Franklin Court, Worthington, Ohio.

rI‘um quad antenna, in various forms, has long

February 1963

undertaken, The results may be of interest to
other v.h.f. men who like to build and tune their
own antennus,

Types of Quads

For those unfamiliur with quad literature,
there are two versions in common usc. These are
shown schematically in Fig, I, with dimensions
for the v.h.f. model. At the left is the type most
often employed on lower bands, u continuous loop
of wire a quarter wavelength on a side, fed at the
low-impedance point ut the middle of one side.
T'he other is o half wavelength on a side, broken
at the top, and fed at the bottom, ut a high-
impedance point. This is often called the “X-()
quad.”

At first, some thought was given to interlacing
two quads of the former type, in order to stand-
urdize on feed methods, but mechanicul counsid-
erations and the need for us high guin as possible
on 144 Me. ruggested the conventional quad for
the 6-meter portion and the N-Q for the 2-meter
one. A practicul econibination worked out to be
three elements for 50 Me. and four for 144,
Previous expericnee with quads and published
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G400

50'Mc.

A

information indicated that substantial gains
should be possible on both bands with this con-
figuration. With a good deal of optimism, plus
curiosity, we started surveying available mate-
rials for such an array.

Construction

The two quads have their driven clements
motunted on one erossurm assembly, placing the
feed points adjacent to eich other. Five crossarm
assemblies are needed. ‘Two of these curry
2-meter elemeuts only, and one is used for the
Gi-meter retlector. This is seen at the left side of
the first photograph. ‘The driven clements (center
erossarm) and the t-meter director and 2-meter
forward director are mounted on the two other
spiders. The 6-meter direetor is tuned hy means
of an open stub, trimmed to length, and the re-

Detail view of one of the 144-Mkc. stubs, showing insulating
blocks and stub taped in place. One of the square plates
for the spider assembly is seen directly in back of the stub.
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Fig. 1—Details of the interlaced quads for 50
and 144 Mec. The tuning stubs on the 6-meter
elements hang free, while those on the 2-meter
elements are brought up to the center of the array
and taped to the boom, as shown in one of the
photographs. Approximate dimensions in inches
for the various elements are as follows: Director 1
—A not used, stub open, B 13 inches, C 11 inches.
Director 2—C 12 inches. Driven element—A and
B not used, C 13V inches. Reflector—A 18 inches,
B 20 inches, C 18% inches. All stub dimensions
are approximate. Final position of each short is
determined with the antenna installed.

fleetor by means of a shorted stub. All elements of
the 2-meter portion are tuned with long shorted
stuba.

The boom is a 6-foot. picee of 114-inch square
extruded aluminum tubing (6063TS), with 0.125-
inch wall thickness. Five spiders spaced 15 inches
apart to support the clements are made as shown
in Fig. 2. The square aluminum plates are fas-
tened to the boom with four brackets each, cut
from 114-inch aluminum angle, #s-inch thick. It
will be noted that these are drilled in two different
ways, to pernit mounting to the boom with u
single 14-20 bolt and nut. per bracket. This bolt
goes completely through the boom. A shorter bolt
fastens the hracket to the plate. All bolts, nuts
and lockwashers are aluminum. The boom is
fustened to the vertical support with gusset
plates of 3g-inch sheet aluminum,

Pieces of Zg-inch o.d. aluminum tubing are
holted radially to the square plates to take the
wood-dowel arms which support the wire ele-
ments. Dowel stock of 34-inch round hardwood
is availuble in 3-foot lengths from many hardware
gtores and nearly all lumber dealers. The picces
of dowel left after making the 29-inch arms for
the 2-meter elements are cut 5 inches long and
inserted in the mounting ends of the tubes that
support the 6-meter elements. The arms of these
three assemblies are 41 inches long, 8o the 5-inch
extensions are needed if the dowelling is pur-
chased in 3-foot lengths. The wood should extend
the full length of the aluminum mounting tube,
in any case, to prevent flattening of the tubes
when they are bolted in place. The wood is
painted with several coats of Val Oil to provide a
water-resistant coating.

Fabrication of the spiders in this way is tedious,
and it may well be that a simpler method of
building the untenna could be found. However,
the construction described resuits in a rugged
array that hag stood up well, yet it is light and
well-enough balanced so that it can be handled
with & T'V rotator.

When the spiders are ugsembled, holes can be
drilled in the arms at the proper points to give
the antenna dimensions shown in Fig. 1. Dimen-
sions are not particularly critical here, us cuch
parasitic element is made adjustable through its
stub. The 50-Me. stubs hang free. The 144-DMe.

QST for



Fig. 2—Details of the metalwork
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for the spiders used to support the
elements of the 2-band quad. The
square plate fits over the boom,
and is held in place by means of

20 Pes., 14%xYs

6081-T8 Alttinirim
Angle, drilled as

:ﬁwm 10 pcs. each

four brackets. Pieces of aluminum 7
tubing, below, placed radially
on the plate, serve as sockets for
the wood-dowel arms which sup-
port the wire elements. Those
involving the é-meter elements are
8% inches long, while those for the

2-meter elements are 4 inches. e

— L
==
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%

5- £es. Y thick
6061-T6 /flammam ﬁ

J'0.0..058" wall 6061~ 16 Alumbwin lubing 12 pcs a%
5,.. _.,2/5___. 2-Holes 170 dia 8pcs. 4* 1,,,,9

stubs arc brought up to the boom and taped to
blocks of polystyrene or plexiglas, which are
taped to the boom, as shown in one of the close-up
photographs. Another detail picture shows one
of the polystyrene insulators and the soldering
of the clements and stubs. Once the proper point
for the short is found, the sides of the stub can be
cut off, or grounded electrically to the hoom.
This wus tried originally, but it was found that
locating the proper short position, with the aid of
a. grid-dip meter, wus easier with the ends of the
stub insulated from the boom.

The insulators in the latter photo are made in
two picces, und are not assembled nround the
wires until after the soldering is done. Once the
wires have cooled, the insulator can be assembled
and the two portions cemented together with
epoxy. Clamp them in place until the cement is
completely hardened. The joint so made is as
strong as the muterial from which the blocks are
cut.

Several different, types of solder were tried, but
two seemed outstanding: Chemalloy (Allied
Radio) and Aleoa type 804, with No. G4 flux, both
available from Alecou distributors. All hardware
throughout wus aluminum, except for the truns-
mission line. The copper of the latter, in direct
contact with aluminum, would result in harmful
chemicul action, 8o a plated cable lug was soldered
to the transmission line, and this, in turn, to the
uluminum, using ordinary 6(/40 solder. Zine-
dipped lugs adhere to the uluminum solder very
well.

Feed Methods

Different types of baluns are nceded for the
two bands. The N-Q quad is voltage fed. so a
balun with an impedance step-up is required.
This is the conventional half-wave-loop type
(left, in Fig. 3) commonly used in v.h.f. antenna
work. The impedance of the N-Q quad alone
would be quite high, but use of large-sized wire
and three parasitic elements brings the feed im-
pedance down to the vicinity of 200 ohms. The
balun used with this array wuas made of RG-5]/
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QU cable, cut for 145 Me. It was wrapped with
eleetrical tape to make it more rigid and durable.
The balun loop is 2714 inches long. If high power
is to be used, the balun should be made of larger
coax, such us RG-8/1I.

The feed impedance of the 50-Me. antenna is
near 5t ohms, 80 a 1-to-1 balun is required. This is
made as shown at the right in Fig. 3. A picce of
the same H0-ohm cable us is used for the main
transmission line is cut to 57 inches over-all, and
tuped to the line. At the end away from the an-
tenna the outer conductor of the stub is shorted to
the outer couductor of the transmission line with
a piece of braid, as shown in the sketch. The inner
ronductor of the stub is severed at 3834 inches
from the antenna end, by drilling through the
coux. Use care to prevent shorting the inner and
outer conductors together in doing this, and be
sure that the inner conduetor is broken. Check on
these points with & continuity meter of some sort,
hefore connecting the balun to the antenna. Note
that in its completed form the inner conductors
of the stub and the couxial line ure connceted
together, and the driven-element ends are con-
nccted to the outer conductors. Like the 2-meter
halun, this one is wrapped with plastic tape to
maintain eleetrical and mechanical characteris-
tics. The neced for larger cable for high-power
operation also applics.

Tuning
The quads were tuned up ut 51 and 145 Me., in

Close-up of one of the element-and-stub assemblies,
showing the aluminum soldering. The insulator is made in
two pieces and cemented around the wire loops, after
soldering is completed and the elements have cooled.
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order to cover the portions of the hiinds most
used locally. Adjustment procedure would be the
same for other parts of the bands, if local usage
8o dictates. For convenicnee, u preliminary ad-
justment was made in the basement, by suspend-
ing the array about u foot below the ceiling beums
and about the same distance above the Hoor, The
arrays scemed to change only slightly when sus-
pended out of doors, so getting them nearly to
the right point indoors paid off.

A grid-dip meter was used to check the res-
onant frequency of the purasitic elements. ‘The
meter coil is placed alongside the vertical portion
of the 50-Me. element to be adjusted. It is a good
idea to check the actual frequency of the g.d.o.
by means of u calibrated receiver, us the close
coupling needed to get o dip may shift the g.d.o.
frequency appreciably. The director is resonated
at 54 Me. by trimming the stub to length, and the
reflector to 48 Me. by adjusting the position of
the short.

Tuning of the 14+-Mec. antenna is more of a
problem in this respect. The meter enil should
be held neur the short on the stub, and monitoring
of the frequency with u receiver is neurly »
neeessity. It may be possible to observe two dips,
vne the eorrect one und the other resulting from
resonance in the open portion of the stub bevond
the short. If this occurs, put a temporary short
across the open portion of the stub to detune it
from the region of the bund. A pair of alligator
clips connected back-to-back mukes a good tem-
porary short. The forward director is tuned to
150 Me., the sccond to 149 Me., the driven ele-
ment to 145 Me., und the reflector to 140 Me.

If the arruy cannot be adjusted in the position
in which it will be used, the next best thing is to
put it about 10 fect above ground. The height
will be more critical for the 50-Me. portion than
for the higher frequency, und a height above
ground of u half wavelength at 50 Me. will cause
the least reaction on the antenna impedance. At
this height the stubs can be reached with a
stepladder.

Final adjustment is made for- maximum front-
to-back ruatio, using received signals from fairly
digtant stations. ‘T'he results with the 50-Me.
portion were fine this wuy. but the 144-Me. work
turnced out to he somewhat confusing, and w re-
check was mude at the final height of 30 fect,
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Fig. 3—The balun used for the 2-meter quad, left,
is the conventional half-wave loop, giving a 4-to-1
impedance step-up. The 50-Mc. balun, right, is the
1-to-1 variety. The inner conductor of the stub is
severed at the point indicated, by drilling carefully.

Even at this height, there was a considerable
variation in observed tfront~to-back ratio. ‘Chis is
a result of various factors. Nearby stations gen-
crully give lower rutios thau more distant ouncs,
probuably beeause of seattering of strong signals
from trees, buildings and wires. It also may be
related to the polarization diserimination of the
antenna and the one at the other end. S.w.r. read-
ings were under 1.5 to 1 from 50 to 52 Me., and
144 to 146 Me.

The completed antenna may be sprayed with
Krylon as a protection against, weather and cor-
rosive guses, The points of conuection of the
baluns to the antennas should be wrapped care-
fully with plastic tupe, and this wrap muy be
lucquer sprayed.

Results

Many hams have accused the quad of having
both vertical and horizontal poluarization. This is
certainly not true in the forward direction,
though its polarization may not be as discrete
a8 that of some other arrays. This i8 not neces-
sarily a disadvantage in v.h.f. commuunication,
as there may be considerable poiarization shift
in work over rough terrain. On the other hand,
if both polurizations are desirable, the yuad
malkoes this possible more readily than most other
urrays, by virtue of its symmetrical shape ubout
the booin. To change to vertical it is mercly
necessary to rotate the hoom 9t) degrees in either
direction.

C'onstruction may scem difficult, but the arruy
is built to last. 'The use of aluminum throughout
is a fuctor in this, and the successful use of alumi-
num solder was particularly gratifving. Behavior
of the quads on the air has been exeellent, and
signal reports have bueen consistently  good,
despite the modest height of 30 teet.

I'csts with the autennas on the “wrong’ band
have shown that the 2-meter antenna has prac-
tically no response on 6, while the G-meter an-
tenna response on 2 is 20 db. below that of the
2-meter quad. These results indicated that a
single feed line might be used without switehing,
50 the two antennas were connected through
1 coaxial T fitting to u single line. No deteriora-
tion was noted.

1t is recommended that eable larger than the

(Conlinued on page 152)
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The Ubiquitous HBR

When Charles Hemenway of South Bend, Indiana, decided to build one of W4TC's HBR-16s, he made a photographic
record of his construction progress. The quotes that follow are his. Above, left, “You mean all this stuff goes in that tiny
little chassis?'* Above, right, *‘One week, and about 20 skinned fingers later."

Above, left, "Maybe all that stuff will go in here!" Right, the underneath side of another HBR-14, with all the parts
safely located and the wiring completed.

Above, left, a top view of Mr. Hemenway's completed HBR {"all those parts did fit in the chassis'’), and to the right is an
"in-use'’ view of the receiver. The coils are neatly mounted in racks atop the receiver, and at the right is
one of the ""Golden Gooser'* Q Multipliers, ‘
All you HBR fans will be happy to know that we have two more articles by Ted Crosby, W&TC, in the works, and

scheduled for an early issue. Two new HBRs will be described—an 8-tube version and an 11-tube version.
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Here's a simple solution to that hardy perennial — what’s the inductance of that
Jjunk-box filter choke? Short of taking the choke apart to find out the wire size, you’ll
still have to make a guess on the other question — how much current will it carry
safely? But with the inductance, resistance, size and weight determined, this
shouldn’t be too hard if you have a catalog handy.
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