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FOR EVERY APPLICATION

IMMEDIATELY AVAILABLE —FROM STOCK

Over 1,000 items to cover virtually every electronic application. . . . 40D Hermetic items,
proved to MIL-T-27A, eliminate costly test delays. . . . Highest reliability in the field. . . .
Immediately available from your local distributor. Write for catalog.

And Special Units to UNITED TRANSFORMER CORPORATION

150 Varick Street, New York 13, N. Y.

Your Specifications

PACIFIC MFG, DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF,
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: “ARLAB"




HALLICRAFTERS MANAGEMENT:

‘*Can we build a quality receiver, capable of all important
coverage from 85 kc through 30 mc, with at least

3-step variable selectivity, including a transmitter-type
V.F.O. that can be locked on frequency, with

sensitivity under I mv on the high frequency

range, a high order of mechanical and

electrical stability, that weighs under 20 Ib., is
extremely compact . . . and will sell for about $400 B "

k HALLICRAFTERS ENGINEERING:

[
F “Yes."

SPECIFICATIONS
Exceptionally versatile and com-
pact triple-conversion, super-
heterodyne communication-type
receiver. V.F.0. can be used as
crystal locked oscillator; Selec-
tivity: Variable in 3 steps, 0.5—
2.5=5.0 kc. Crystal-controlled 1st
and 3rd oscillators. Selectable
sidebands, constant tuning rate.
Sensitivity: less than 1 mv. on
AM, less than ¥ mv. on SSB/CW.
T-notch for up to 50 db. attenua-
tion to unwanted heterodyne in
{. F. pass band. . F. type noise
limiter. Audio inverse feedback.
Crystals provided for 3.5—4.0,
7.0-7.5, 14.0~145, 21.0—-21.5,
28.5—29 mc. Four addt'l. crystal
pos. for 500 kc. segments between
85 ke. and 30 mc. 100 k. crystal
calibrator included. Size: 157 x
17%" x13”. Net wt. 181b. Amateur
net price: $379.95.

HA-10 Low freq. tuner adapts
SX-117 for 85 ke.—3 mec. $24.95

Additional searching questions and exciting answers will
be coming your way from Hallicrafters soon,

new SXT17 i hallicraffers

5th & Kostner Aves., Chicago 24, llI,
Export: Hallicrafters, International Dept., Commercial Dly., Canada: Gould Sales Co., Montreal, P.Q.




NO LONGER JUST A PICTURE !

Collins' new 62S-1 VHF Converter is rcady for your inspection—and here’s why you'll find \ﬂ
it best: [1System engineered for the S-Line/KWM-2 O Excellent cross mod rejection from
simple broad banding of front end for 200 kc tuning range [] Easy, accurate frequency readout
O1 ke calibration on VHF O Power input 160 watts PEP or CW [ Same Size as KWM-2 O
No additional power supply needed with S-Line or KWM-2 [J Provision for MARS operation out
of amateur bands with the addition of crystals [1Simple to tune and operate [ For a closer look,
see your distributor today!

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

cLAss oF TYPICAL OPERATION — SINGLE TUBE 7
e OPERATION  |o.c. puate D(fm PLATE | p.c.SCREEN | D.C. GRID | APPROX, Max ’ o BTN | o an | AT rowEn oy FlLaeT
SERVICE VOLTAGE (AMPERES) VOLTAGE | VOLTAGE (WATTS) ‘g}j;gﬁg) (25;5’2%2‘; ‘“#;FTUST) “AMPERES
3.400Z _sg"e" -------- 3000 -—-_;gg . - 0 32 -~ 12 655 ""1%%'
3-1000Z % i 3000 _:?2‘;'%5)- - 0 65 ~ 30 1360 —2115;)—
AB1/SSB | 2000 1/25(1 | 350 ~55(5) 0 0/.005(3) | 0 300
4cx250B(0 | c/cw | 2000 25 250 -90 2.9 019 026 390 %—
C/AM | 1500 20 250 | -100 1.7 .02 014 235
ABL/SSB | 250011 | .1/.25(3 | 350 | -55% 0 0/.004 0 400
4CX300A | C/CW | 250008 25 ( 250 | -90 2.8 016 .025 500 _:”g .
c/AM 11500 | 20 | 250 |-100 1.7 02 014 235
4CX1000A | AB1/SSB [3000 | .25/.903 rszs -6015) o |-.002/.035 o 1680 13095
AB1/SSB | 3000 |.015/.065(3] 360 ~85(5) 0 0/.006 0 130
4658 | c/cw | 3000 112 | 250 | -105 1.6 022 009 270 -—2—%«
C/AM | 2500 102 | 250 !-150 31 | .02 013 210 -
AB1/SSB | 3000 | .03/.105031 | 510 ~95(5) 0 | 0/.006 0 200
B/SSBUI 3000 |.02/.1150) | 0 0 16 | 0/03 |0/.05 240 5.0
4-125A c.cw | 3000 167 | 350 |-150 25 | 03 009 375 65
C/AM | 2500 152 380 | -210 33 | .03 009 300
AB1/SSB | 3000 .055/.21 | 600 | -110(51 | 0 | 0/.012 0 400
4-250A c/ew | 3000 345 | 500 |-180 | 26 | .06 ol 800 754'-%—
c/AM | 3000 225 400 | -310 32 | .03 009 510
AB1/SSB | 3000 | .09/.300) | 810 | -140(% o | 0.018 0 500
pacon [B/5SB )| 3000 .07/.303) o | o 40 0/.055 | 0..10 520 5.0
c.cw ' 3000 35 | 500 |-220 | 6l .046 019 800 | 14.5
C-AM | 3000 275 | so0 | -220 | 35 | .026 012 630
AB1/SSB | 4000 | .17/.48() | 1000 | ~130(s) 0 004 | O 1130
atooon | B/SSBY |4000 | 12670 Lo o | 105 0’08 | 015 | 1870 | 75
cow lao00 | 70 | s00 | -150 12 137 | 039 | 2100 | 210
c/AM [4000 | .60 500 | -200 11 132 033 | 1910
3CX100a5 | C/CWII | 800 | .08 - -20 6 — 03 27 6.3
2C39A | c,amn | 600 ] 065 | - ' -16 5 - .035 16 10
(1) Ratings also apply to 4X2508B. (5) Adjust to give stated zero-signal plate current.
(2) Ratings apply to 4-250A within plate dissipation limitation, t6) 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. It means power.
Quality. Dependability. For Eimac has more know-how, more experience with
power tubes than any other manufacturer. Your local Eimac distributor can
supply vou with any of these tubes listed and Eimac sockets to
match. Or for complete data, write Amateur Services Department,
Eitel-McCullough, Inc., San Carlos, California. Subsidiaries: Eimac,
S. A., Geneva, Switzerland; National Electronics, Geneva, Illinois.
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It pays lo insist on

PR crystals

STANDARD OF EXCELLENCE SINCE 1934
AMATEUR TYPES

Fundamental, PR Type Z-2

Frequency Ranges in Kcs.: 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. Tow drift, fundamental oscillators. High uctivity and

power output. Stands up under maximum crystal currents. Stable,

long-lasting: £500 cVeleS. i eeeanaen $2.95 Net
(All Z-2 Crystals calibrated with a load of 32 mmfd.)

Third Overtone, PR Type Z-9A

Hermetically sealed; calibrated 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 operating directly in 6-meter band; her-
metically sealed; calibrated 50 to 54 Mc., *15 Kec.; .050” pins.

N $4'95 Net
CITIZENS BAND CLASS “D
Type Z-9R, Transmitter
FCC assigned frequencies in mega-
cvcles: 26.965, 26.975, 26.985, COMMERCIAL TYPES
27.005, 27.015, 27.025, 27.035, Commercial Crystals available from
27.055, 27.065, 27.075, 27.085, 100 Ke. to 70 Mc. Prices on request.
27.105, 27.115, 27.125, 27.135,
27.155, 27.165, 27.175, 27.185, [ Type Z-1, MARS and CAP
\ 27.205, 27.215, 27.225, 27.255, | Official assigned frequencies in
) calibrated to .005%. (Be sure to the range. Calibrated to .005%.
speci{;y manufacturer ar%d model 1600 to 10000 Kc......... $3.45 Net
number of equipment) $2.95 Net T
N ype Z ], TV Murker
CITIZENS BAND CLASS “D Channels 2 thru 13...$6.45 Net
Type Z-9R, Receiver

Specify I.F. frequency, also wheth- 4'5'01\14% Intcrcarner, $2.95 Net

er_receiver oscillator is above or
below transmitter frequency. Cali-

5.0 Mc. Signal Generator,

brated to .005%. (Be sure to spccify N ) — $2.95 Net
manufacturer and model number 10.7 Mc. FM, IF,
of equipment.) ... $2.95 Net 01% $2.95 Net

Type Z-9R, Radio Control

to .005%. (Be sure to spccify manu-
facturer and model number of
equipment.)...._____________$2.95 Net
Type 2XP

Suitable for converters, experimental, etc. Same holder
dimensions as Type Z-2.

1600 to 12000 Kc., (Fund.) £5 KCuwooooorrree $3.45 Net
12001 to 25000 Kc. (3rd Overtone) +10 Kc.......... $4.45 Net

FCC assigned frequencies in mega- | Type Z-6A,
cycles: 26.995, 27.045, 27.095, Frequency
27.145, 27.195, 27.255; calibrated Standard

To determine band
edge. To keep the
VFO and receiver
properly calibrated.

100 Ke. .. $6,.95 /4
Net /4

Z-6A

ALL PR CRYSTALS ARE UNCONDITIONALLY
GUARANTEED. ORDER FROM YOUR JOBBER.




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amatenrs, especisdly Leagie menibers, are invited to report station activities on the tirst of cach
month (for preceding month) direet to the SCAL, the n(imlnmranve ARRL othcial elected by members in cach Section.
Radio clubreportsare aino desired by SCAs for inelusion in S7'. ARRL Field Organization station appolntments are
available in arcas shown to qualified League metbers bolding Canadian or FUC amateur license, General or Conditional
('lass or above. These include ORS, OIS, OPS, Q0 and OBS. SCMs desire applicutions for SIEC, hC RM and PAM where

wmateur licen:

ATLANTIC DIVISION

S, v.iLt. bqn(b; appointment, is available to Techniciung and Novice, as “cll as to full-privileze

jonstern f'ennsylvania

GREAT LAKES Dl\'lSlON

i W3ZRQ Allen R. Brelner 212 Ruce st. Tamaqua
Marylund-Delaware-1. . W3JZY Andrew H. Abraham e 1 Smithburg, Md.
Southern New Juersey KiBsu tlerbert . Brooks 800 Lincoln Ave, Palmyra
Wentern New York h2HUK C'haries 1, Hansen 211 Rusemount prive 1surtalo 26
Western 'ennsylvania WILHN Anthony J. NMroezka 475-5th St Donora
CENTRAL DIVISION | R
11nois WYPRN lidmond A. Metzger 1520 South 4th St. Kpringneld
Indiana WKW Donald L. Lol st 2580h St Anderson
\V 18cunsin KhUGRCe Kennerh AL Fbneter “Wagona Lradl lrortage
DAKOTA DIVISION
North Dakota WPHVA  Harold A. Wengel L416-6th Ave. Williston
South Duakoty WORRKRN  J. W, Slkorskt LU0 X, Aento Ave. Slous lvulls
Mlnnesota WPKJIZ Mrs. Lydia 8. Johnson 1255 Yan Buren St. St l'aul 4
DELTA DIV lSlOf\ —
Arkansus KS5CIR Oulia L. Musgrove 1 \V. Raraque Ave. Pine Bluft
l,ums na W5I'NLO ‘'homas J. Morgavi 4404 seaulieu st. Metafre
" WAEMUG  Floyd C. Teetson 24649 'aden Juckson 4
Tennessee WH0OGG Duvid C, Gingglo 14149 Favetl Lr. Mempuis 16

Southern ‘l'exas

WHQEM

Box 34
Roy K. Fyugleston 1109 Vernon Drive
._GCANADIAN DIVISION

Keutucky WAR KW kimer Gi. Leachman l‘ €1, Box Ashland
Allehigan WKINX Ralph . T'heirewu 9 W, .\lx Mile Road Deirolt
Ohlo WAL Wilson 14, Wecekel ‘1 ™ useurawas St., \W. Canton 8
HUDSON DIVISION
I»ustcru New York W2kl ieorge \V, ‘l'racy 1138 North Country Club Drive Rehienectiady
Y. (L & Long Island W2oBli - George V aoke, Jr. 3 Dalsy Lane Comtnack
Nnrnmrn New Jersey WAZAPY  Dunlel fL ley 216 Girove \ve. Aetuchen
MIDWEST DIVISION
Towa WON'IB Dennis Burke {418 Douglas Ave. Ames
Kansas WOI'NS lt.:.s molni L. Raker 1014 Lineoln St Ncodosha
Mlissourt WpntLL 0. Gos 711 8. Oakland St. \Webl ity
Nenruskit WX ( mrlcs 1. MeNeel itoure 3, RI'D North Platte
NEW ENGLAND DIVISION
«‘onnecticut WICHR Henry 18, Sprague, jr. Cartbridge R, Westan
AMulne wiscu Albert €. llodson Caplsle St, Prortland
kastern Massachusetts WiaLp Lsaker, yr. X5 Nolor Ave. Brialntree RS
\Western Massarchusetts WIBVR h § s5t. Dennis st. Westfield
New Huampshire WitQ, A 150X 3495 Wolfcboro
Khode Inland IKLAAY . Juhnson 30 Fruft St Pawtucket
{ermont Wl Misy H.xrnm t'roctor I O, Box Y Liast Middlebury
— NORTHWESTERN DIVISION
AMaska KL7BZ(O  Kenuelh b, Koestler 2005 sunrise br, Anchorage
1daho W7GGY N\irs. HLlon M. Nualllet  Route 1, South L’ocatello
NMontana WIikuUl Walter R. Marten 4021 Lh Ave,, S Cireat Falls
Oregon W7AJ) foverett ol ,l rancre 345 S.EL L16th \vc. lortland
ivashington w7iraGy Robert B, Thurston ,70()-41-;1, Ave., N, Scattle 15
- PACITIC DIVISION —
Hawall KHODVG  Juhn b, Monrague 1108 l\umm Place Honolulu
Nevada Wiviu Chiarles \. Rhilnes 1sox LU25 ko
santy Clara Valley WHZRT Jean A, Gmeia 1089 Huntingdon Drive San Jose 2Y
st 1Bay WEOJ W 15, W. Southwell 200 South seventh St Dixon .
San Francelsceo wantl Wilbur 1, sachman RS0 l):xrtmoum St San Francisco 24
\_“.“m(-mu Valley WenTYy Girorge It Hudson 2209 Mecer Wa Sacrameuto
San Joaguin Valley wagre Itatplt Sarovan 6204 L. Tow nscud Ave. I'resno
B - ROANOKE DIVISION
North Carolina WHCH N. J. Boruch al4 sunset Ave. wilmington
\outh Cnmlin.& W4HDX Lec 1.\ orthington 418 C'restviow Drive Spartanpurg
WHQDY Robert L. lollinar 1047 Dune St. Norfolk 3
\\’CS'L \-mzmm RSN Donald 13. Aorrls 1111 Alexander I'lace Fulrmont
L . ROCKY MOUNTAIN DIVISION ..
(olorado WHONIT ~ Donald 8. Mlddleton 920 West \dams St. Pueblo
Utah W7QWH  ‘'homas H. Miller Halt Lake City Y
Nuw Mexleo WAHZHN carl \W. tranz Albuquerque
\Wyoming W7AMU L. D, Branson South kilk cusper
SOUTHEASTERN DIVISION
Alabama W4ONXU  Wulter W, Coleman PO, Hox 56 Springvllle
fustern iflorida st Awbert L. Hamel 1300 N. 42nd St. rompano Beach
western torlda WaARKH Frank AL, Buller, jr, 4‘)4 1 llloll‘ Rl Fort Waulton Ueach
vieorgla WALG Jumes \. digllo 7% Metronolitan Ave,, 3.1, Atlanta lb
west ladies (I' R.-V.1) [N YA Willlam Werner S04 Ramon Llovet Urb, ‘I'r!
. 3 Rlo I'l(‘(lr.ls. PR,
(anal Zone KZ5TD Thomay 18, DeMlels 1.0, Box 1111 Balboa
) . SOUTHWESTERN DIVISION .
1.08 Angcles wWeJQB Albert I, dMill, jr. 361 No. Mlillurd Ave. Rlalto
Arlzona W7QZLIL Kenneth L. Clole 42 North 1sth Ave. £hoenix
San Diego W6LRU Don sStansifer +427 Pescadero San Dlego 7
Santa Buarbara WOAAK William C. shelton 2036 CGirandview Drive ciamarllio
- WEST GULF DIVISION
Northern T'exas W5BNG L. L. Harbin 4515 Calmout I'ort Worth 7
Oklahoms WsDRZ Adrian V, Rea Ketehum

Crorpus Christi

Maritime 1), X, Weehs . Hurvey statlon, N, B,
ontario IKlchard \W. Roherts 170 Norton Ave, Willowdale, lorumo, ont.
wuenhee . W. Skarstedt $2 St. Johns 1td, t*ointe Clalre,

Montreud 33, 1. Q.
Alberta Harry Harrold N. Lethhridge, Alta,
British Columbia H. L. Savage vancouver 8, I8, C,
Munitoba AMLOS. Watson winnipeg
Haskatchewan Juck Rubinson 1527 Figin R, Regina

+ Omelal appointed to act temporarily In the ubsence of a regular officlul,




COMPLETE 7-

from POWER LINE

INTERRUPTIONS
WITH TMC's

NO-BREAK

POWER SYSTEMS

¢ FROM 10 TO 600 KW

® Frequency and voltage output within == 0,5%

¢ Solid state control unit

Complete isolation between commercial power
and load

® Multi-fuel engines

® Eddy current clutches

SOLID STATE
CONTROL UNIT

Long term trouble free operation is foremost in the
design criteria of the power systems. Conventional
power systems are also available.

ILLUSTRATED 15 TMC

MODEL PFS-100-PNB,
A 125 KVA NO-BREAK
SYSTEM.

TMC POWIER DISTRIBUTION, INC.
4412 WHEELER AVE
Subsidiary of ALEXANDRIA, VIRGINIA

THE TECHNICAL MATERIEL CORPORATION

MAMARONECK, NEW YORK




;. KMERICAN

advqncement of the’ radw a rt anid’ ‘of the
represenfahon of the tadio umuteur in Ied

of Dlrectors, elected every fwo
The offrcers are elected or oppomt d byt

lnqumes regarding membersh:p are sohc:ted A bona fide =
interest in amateur radio is the only. essentlul qualificgtion; owner-
ship of o transmmmg stohon and knowledge of the. code are not

hcensed amateurs:
All general correspondence shiculd be addressed fo the odmmxs
trative headquarters at West qutford, Connechcu}.; :

}%Mﬁmnmmw
HIRAM PERCY MAXIM, W1AW, 191421936
EUGENE C. WOODRUFF, W8CMP, 1936-1940 -
GEORGE W. BAILEY, W2KH, 1940-1952

GOODWIN L "DOSLAND, WATSN, 1952—1?62
{Prcsldenl Emenlus)

Officers N
President . . . .7 HERBERT. HOOVER JR, W6ZH -
2. 900 Wllshlre Blvd Los Angeles 17, Cuhfornlo

First Vice-President ... . == .WAYLAND. M, GROVES WSINW
P.Q. Box 586, Odesso, Texas

Vice: Pres:dent NEN RANCIS E: HANDY W]BDI

Secrefafy . i . .,
Treasurer

“BAVID H. HOUGHTON

38‘Lz; Sclle Road Wes' Horf%ord 7 Connechcut

General Manager
Comiminications Manager

Technical Director . ",
Ass:sianf Seécrefaries

DIRECTORS

NOEL B. L\TON .....................
R. 3, Burlington,

1" 1ce-l;(rertar ( ‘olin C. Numbrille
116 Oak Ridge Drive, Bale d'U
Atlantic Division

GILBERT L. CROSSLEY ......_....... W3YA
Dept. of E.E., Penna State Unlversity
State College, f'a.
Viee-Nrector: Fdwin 8. van Deusen. .. .. WIECP
4711 McKinley St., N.\WV., Washington 15, D.C.

Central Division

JOHN G, DOYLE..........o000oi.u.n WOGPL
4331 N. Wildwood Ave., Milwaukee L1, Wia.
Vice-1trector: 1'hilip F. Haller. ..., ..... WIHIrG

6000 8. ‘L'rlpp Ave., Chicago 29, 11,

Dakota Division

CHARLES G. COMPTON.... ........
1011 Fairmount Ave., 8t. Paut 5, Minn.

V1cc-/)1rcclm Martha J. stirley......... WOZWL
ox 78, Black Hawk, 3. D
Delta Division

FLOYD (’ TEHEETSON......c.v.ienn W5MUG
2469 Paden, Jacksun 4 Miss.

’ice-/)lrectm Graham H.
100 Magnolia Plncc, Nuv.cuez. Miss.

Great Lakes Division

wpBUO

DANA E. CARTWRIGHT , ,.......... WSUPB
2979 Observatory Ave., Clncinnatl 8, oulo
1"4ce-irector; Robert B. Cooper.. ....... 8AQA

132 Gulld 8t., N.I¢, Grand Raplds 5, Mkh

Hudson Division

MORTON B. KAHN................., W2KR
22 Birch Hlll Rd., breal Neck, N. Y.

Vdee-1drector: Harry J. Dannals . .. ...... W2TUK

RFD 1, Arbor Lane, Dix I{llls. Huntington, L. L.

Midwest Division
DENNISTON......... WONWX
Box 631, Newton, Iowa

Vice-/rector: Sumner H. Foster.,........ WpGQ
2315 Linden br., 3.E., Cedar Raplds, lowa

ROBERT W .

New England Division

MILTON E. CHAFFEE, . ....... 0.0, WILEFW
28 Reussner Rd., Southington, (,onn
Vice-/)drector: Bigelow Green. ... ........ WIEAE

12 Gloucester $t., Boston 15, Mass.

North we.stern Division

R. REX ROBERTS. ... .........0.... W7CPY
837 Park mu Drive, lﬂllings, Mont.

l'lre-l)irertnr Rohert B. Thurston....... W7PGY
700 3ist Ave., N.E,, bc.m.le 15, Wash,
Pacific Division

HARRY M. ENGWICHT .. ............ W6HC
770 Chapman, San Jose 26, Callf,

Vice-irector; Ronald G. Martin, ......... Wo6zZr
1573 Baywood Lane, Napa, Callf.
Roanoke Division
P, L\NILR ANDERSON,JR......... W4MWH

8 Maple Lane, Danvllle, Va.
Vice-l’ireclnr Joseph I'. Abernethy...... W4AKC
76% Colonial Drive, Rock Hill, 8. C.
Rocky Mountain Division
CARL L SMITH. . ... wWoBWJ
070 Locust St., Denver 20, Colo.
llce-l?(rectar John H, Sampson, Jr....... W70CX

618 Nount Ogden Drive, Ogden, Utah

Southeastern Division

JAMES P, BORN, JR..................
25 I'irst Ave.. N E., &tlnnm 17, Ga.
Vice-Mrector: ‘Thotnas M. Moss. ....... W4HY W

£.O. Box 20644, Muulclnnl \lrnorv. urancu,
Atlanta 20, Ga.

Southwestern Division

R&YMOND F MEYERS............ WOMLZ
ox R, San Gabriel, Calif.
Vice-l,)irector Howard I. Bhepherd, Jr \VBQJ \J
127 South Citrus, Los Angeley Callt.
West Gulf Division
R()LML‘R O. BEST.... ............. W5QKF

P.O. Box 1656, (,orpus Christf, Te\ms

Vice-t)trector: Ray K. Bryan............ VsUYQ
2117 8.\V. 61st ‘I'errace Okluhoma Clty 19 Okla.



“It Seems to Us...”

GOLDEN ANNIVERSARY OF LICENSING

THE early development of wireless progressed
Lunfettered by any form of regulation;
initially, there was no U. 8. law. Anyone who
could acquire sufficient knowledge and geur
to set up a station was “on the air.”” There
was no examination and no license. There
were no assigned calls; as an amateur, you
picked your own, often your initials. You
picked your wavelength (or more often, the
equipment you had chose it for you). If this
happened to be close to a wave in use by a
government or commercial station — and
with the extremely broad signals of that day
this oceurred more often than not — he simply
had to shut down until you decided to QRT!
With no law, everyone had equal rights to the
ether.

A series of Congressional hearings on inter-
ference and other wireless problems com-
menced in 1910. Many government and com-
mercial interests wanted to abolish, or at least
restrict, activities of amateur stations. Ama-
teur radio was unorganized, but several promi-
nent amateurs appeared before the committees
to nrgue the right of the individual citizen to
have access to wireless experimentation. Dur-
ing 1912, no less than thirteen bills were
introduced to regulate radio; at least one had
for its objective the exclusive government
ownership and operation of radio facilities.

Finally, on August 13, 1912, the 62n0d U. 8.
Congress adopted Public Law 264 — more
commonly known as the Radio Act of 1912 -
the first general domestic regulation of radio
communication, and providing for federal
licensing. Amateurs appraised the law with
mixed feelings — rejoicing that their volunteer
representatives had shown sufficient strength
in the hearings to prevent total exclusion from
wireless activity, but considerably dismayed
at their banishment to the “useless” short
waves.

On October 13, 1962, at the Hotel Statler
in New York City, in conjunction with the
Hudson Division Convention, 1 Golden Anni-

versary Banquet will be held to commemorate
the 50-year murk in amateur licensing, and to
honor those of today’s amateurs who were first
licensed in 1912. In response to announcements
in QST and other publications, more than 50
amateurs have furnished proof of their early
license status — either through submission of
original documents, or citation of listing in the
June, 1913, call book.! A special plaque will be
awarded to each of these old timers by the
sponsoring societies: ARRL, Armed Forces
Communications & Electronics Associution,
Hudson Amateur Radio Council, Institute of
Radio FEngineers, Quarter Century Wireless
Association, Radio Club of America, and Sin-
gle Sideband Amateur Radio Association.
(Government and military communications
dignitaries will attend to add tribute to the
efforts of these pioneering amateurs.

Spark coils, coherers and decoherers, trans-
former ‘“coffins,”’ cage antennas, induction
coils, pump-handle keys, wet-cell batteries —
these were some of the marks of the early
amateur station. But the most important was
the amateur himself — his driving interest in
the science of wireless, and his ingenuity in
making the whole conglomeration work.
Handicapped by lack of published information
and the scarcity of wireless components, he
somehow forged his way to success, and in
doing so first exemplified the traditional ama-
teur experimental spirit. The anniversary
celebration is a means of tribute to all amateurs
whose pioneer efforts in our early days laid the
solid foundations for the later growth and

tLack of uniformity and thoroughness in the
early administration of the 1912 law presented
problems for the commemoration committee. Cer-
tainly many more than 50 or so of today’s amateurs
were actively transmitting in 1912, but a large por-
tion simply had not gone to the trouble of obtaining
a license. The committee has felt that it could not be
arbiter of numerous claims of 1912 activity unless
they were supported by documentury evidence.
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COMING A.R.R.L. CONVENTIONS

October 13 — Hudson
York.N. Y.

October 1Y-20 — Ontario Province, To-
ronto.

October 27-28 — Oklahoma State, Okla-
homa City, Oklahoma.

January 19-20. 1963 — Southeastern Divi-
sion, Miami. Florida.

Maveh  15-17, 1963 = Michigan Stale.
Saginaw, Michigzan.

Division, New

HUDSON DIVISION CONVENTION
New York City — October 13

The Hudson Division Ctonvention will be held
on Suturday, October 13, in the Statler-Hilton
Hotel in New York City, Activities will com-
menee b 0:30 Aa, and will inelude seminars
and diseussion sessions on virtwally every phase
of amateur radio. Among the activities to he
subject of speeial sessions will he wwb,, v.if.-
w.hf., traffic nets and tratlie-handling, antenna
theory and design, administration of FCC
exnminations by personnel of the New York
District. lingineer’s Office, new equipment. devel-
opments und  special sessions for the Y1, and
NYL. As part of the convention, an initiation
will take plice in the Royal Order of the Woulf
Ilong.

During the day, exhibitions of new equipment
and developments will take place under the spon-
sorghip of leading manufacturers and distributors
of wmateur and other clectronie cquipment in
the newlyv-decorated and air-conditioned exhibit
roum of the hotel.

in the evening, a banquet is being held to honor
holders of 1912 licenses. The major speuker will
be [erbert Hoover jr., WOZH, newly elected
president of the Ameriean Radio Relay Lewgue,
For more information, see page 4, this issue.

Tickets for both the dav-time sessions and
the banquet ure available through distributors
of amateur equipment in the New York area,
or by muil from the Hudson Amateur Radio
Couneil, P.O. Box 36, Huntington, Long Island,
N. Y. Admission is $11.00 in advance or $12.00
at the door for the full day and evening, including

Gy

Jalifornla — The Greater Buy Area Tumfext will he
held Octoher 7, at the Hilton Inn at the Sun Franciseo
International Airport, Facilities include pools, play area,
and parking for over 600 cars. Activitics include hidden
transmitter hunts on 75 und 6 wmeters, mobile judging,
swap tables, equipment displays, und a tour of United Air
linex for the X YLs. Registration fee of $6.50 inciudes
n full-course idinner. Pre-registrations must he postmarked
by midnight, September 30, Send money to Greater Bay
Area Humfest, 2.0, Box (13, Hauyward, Calif.

Connecticut — The annual ‘Tri-City Radio Club ham-
fest will be held on Saturday, October 20, at the Crocker
House, State Street, New London. Registration and dinner,
B5.090, Attendunce by reservation ouly, limited to 250,
Contuet Cleneral Chairman  Robert Chapman, WI1QV,
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banquet. Tickets will be availible at the door
at $2.00 for the day's activities only.

ONTARIO PROVINCE CONVENTION
Toronto, Ontario, Canada — October 19-20

The Radio Society of Onturio, Inc., is host to
the Ontario Provinee Convention, Friday and
saturday, Oetober 19-20, at the King Edward
Sheraton Hotel in Toronto.

A full slate of technieal subjects and speakers
hay been arranged along with transmitter hunts,
tours, luncheons, and other functions.

League officiads expeeted in attendanee will he
Noel aton, VE3IC, division direetor: John
Huntoon, WILVQ, Leagne seerctary: and Art
Meen, VE3IRX, the new associate counsel for
Canada.

Registration including the dinner, is $5.00 per
person before October 12, and $6.00 thercafter.

Requests for additional information, or pre-
registration should be sent to W. I, Chout,
VERCO, 38 CGrenview N., Toronto, Ontario,
Canada,

Tulk-in frequencies will be 3.770 and 11114
Me.

OKLAHOMA STATE CONVENTION
Kingston — October 27-28

The third annual Oklahoma State ARRT
Clonvention will he held at Lake T'exoma Lodge,
near Kingston, on Saturday and Sunday, Oe-
tober 27 and 28,

There will be transmitter hunts on land and
witer, group meetings, and various exhibits on
Saturday. On Sunday, there will be group meet-
ingg, an ARRL business meeting, and “I'KL-
STAR Communications’ by 8. W. Rell Tel. Co.
Adjournment. will he at noon.

Viurious types of reereation are availuble: there
i3 to be a danee open to the publie on Naturday
night. Individuals planning to attend must make
their owan reservations: cottages with cooking
facilities are available.

Registration begins at 8:00 A Saturday: pre-
registration is $3.00, unlicensed guests under 16
will be admitted free of charge. For further in-
formution write to the Oklahoma State Amateur
Radio Convention, I*.0. Box 716Y, Oklaihoma
City 12, Okla. Pre-registration ends midnight,
Oectober 15,

Py

e/0 C'rocker Iouxe, New London, Conn.

Indiana — The Hoosier Ifills Ham Club will hold a
hawfest at Spring Mill State Park on Sunday, October 114,
‘I'he purk is on highway 60 east of Mitche. Swap shop,
Contact the Tlaosier Hills Ham ('lub, Inc., P Q. Kox 18t,
Bedford, Indiana, for further info.

Ohio — The leveland Amateuradio  Convention  ix
sponsoring the Mid-America Radio Convention on October
12 and 13, at the Sheraton-Cleveland Totel. Registration
beginx ut 1900 on the 12th, and the convention will wind up
with the gerand banquet at 1900 on the (3th, S.x.b, dinner ut
1900 on the 12th, and a YL funcheon and fuxhion show ut
nocn on the Lith, Technieal formms, DX weceting, QUW.A
weeting, ARRL forum, and varions eutertainment. Q.

(Continwed on page 1732)

QST for



The perfectionist’s  dissatisfaction
with conventional v.f.o. conirol is
often expressed by the requests that
we receive for information on hetero-
dyne exciters. The synthesizer system
described here carries the heterodvyne-
exciterideaone step further by crystal-
controlling all frequency-generaling
circuils.

The Ultimate Exciter

Continous Coverage with Crystal Control

BY CLIFFORD A.

Yk or fwo ago I built o frequeney syn-
f\ thesizer that has ocensioned  inferesting
comment whenever T have deseribed i on
the air, so I thonght a short article about it might
make n few minutes of interesting  reading.
Basically, a frequeney synthesizer ean be defined
as i deviee that makes new frequencics ont. of old
ones, by combination. Frequency combination,
or mixing, has been in use sinee the first days of
the superheterodyne reeciver, and more recently
has been popular in transmitters, since s.s.b.
teehniques have made it neeessary to obtain high
frequencies from low oues by some means other
than multiplying.

IPrec-running oscillators are in common use
today, particularly in amateur operation, as a
means of frequencey determination and, in recent
vears, developments in tubes, insulating ma-
terials and circuitry have tremendously improved
their frequency  stability.  However, all free-
running oscillators are still subjeet to various
forms of instability — short-term beeause of ini-

tinl heating of the circuit components; medium-

“#Rox 88, Stutbridge, Mass,

Plan view of the frequency
synthesizer.

HARVEY,* WI1RF

term instability as o result of  atmospherie
changes in humidity, temperature and pressure:
and long=terny instability caused by aging of
components, There is nothing quite like a erystal-
controlled oscillator for stability. Almost every-
one who rins o self-exeited vif.o. has a erystal-
controlled standard at 100 ke. or so for referenee,
so that adjustments ean be made to the v.f.o. to
correet. for the various instabilities  outlined
above.

The obvious couclusion is: how niee it would
be to have a erystal-controlled exciter capable of
operition on any desired frequencey in any of the
amateur bands, This can be done if we start with
several ervstal-controlled  oseillators and  heat
them together to come out with amateur fre-
quencies, As a speeial added attraction, drons
ean be linked to the various erystal-switeh shafts
to give direet digital readout of the output
frequency!

Basic Principle

I'requieney synthesizers tirst, appenred  com-
mereially about 10 years or so ago. They usually

October 1962
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Fig. 1—Block diagram of WI1RF's continuous-coverage
crystal-controlled exciter.

take the form of a single veryv-stable low-fre-
quency erystal oscillator, temperature-controlled
and stabilized to very close limits, whose fre-
quency is multiplied, divided, and the products
combined, to result in stable output frequencies
throughout uny band of frequencies of interest.
This type of synthesizer has one inherent defi-
cicney that is totally intolerable to a member of
the s.s.b. fraternity ~ the inability to divide
integral kilocveles. If everyone operated on an
integral kiloeyele this would be all right. How-
ever, we don't operate that way and, sinee zero-
beating the other fellow’s carrier often makes the
difference today between a QSO or no QS0, one
of the crystal oscillators must be “rubbered”
over a l-ke. range. The exciter to be described
has such a feature; it is possible to *‘dial up”’ the
desired frequency by turning the crystul-seiecting
knobs, and finally to “zero in” on the other

12

fellow by adjusting a knob driving a variable
capucitor tuning over a 1000-cycle range.

Circuit System

I should say right here thuat this iy not a con-
struction article. The unit is not a2 deviece that
can be huilt on the kitchen table in a few nights
with hand tools. The fuct that this exciter has 43
crystals, 15 tubes and some 54 tuned ecircuits, in
addition to the power supply, will be sufficient to
dampen a lot of enthusiasm for the idea. How-
ever, there has been evidence of general interest
in reading about it, and I am sure there are still a
few hams who like to design and construet who
may get a few ideas from what follows.

This synthesizer can best be understood by
referring to the bloek diagram, Fig. 1. This shows
the various oscillators involved and their fre-
quencies, and indicates how their outputs are

QST for
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Fig. 2—Basic circuit used in all oscillators ex-
cept the variable 1-ke. interpolator. Resistances
are in ohms and resistors are Y2 watt. Ca-
pacitors of less than 0.01 uf. are mica or
stable ceramic; others are disk ceramic. R is
3900 ohms for 1.7 and 2.9 Mc., and 1000
ohms for 3.6 Mc. Output circuit is tuned to
desired frequency by adjustment of the
inductor slug.

DECIMAL VALUES OF CAPACITANCE ARE IN pf,;
OTHERS ARE IN put. EXCEPT AS INDICATED.

combined. Fig. 2 shows the basic crystal-oscillator
cireuit that is used for all oscillators except the
one in the s.s.b. exciter, and the one whose fre-
quency is varied. The circuit of the latter is
shown in Fig. 3. The sideband exciter is the one
designed by W6TEU and is described in QST for
June, 1958 1 and in the ARRL s.s.b. manual.
With the particular surplus filter erystals I used,
;,he 8.3.b. output frequency turns out to be 2287
ke.

With reference to Fig. 1, V3 is a crystal-
controlled oscillator to which any one of ten
crystals, spaced at intervals of | ke. in the range
1756 through 1765 ke., can be connected. Vs is u
similar oseillator to which a sceond group of ten
erystals with spacings of 10 ke. in the range 2910
through 3000 ke. cun be connected. The outputs
of these two oscillators are mixed in the first
mixer, V4, in the plate circuit of which is 7%.
This is a double-tuned overcoupled transformer
passing a band of frequencies, the lowest of which
is 1756 plus 2910, or 4666 ke., and the highest of
which is 1765 plus 3000, or 4765 ke.

"The triode half of 17y (V14) is conneeted as in
Fig. 3, and is crystal-controlled on 2592.5 ke.
with C) at minimum capacitance. With Cy at or
near maximum, the frequency is reduced to
2592.0 ke. This frequency is doubled in the
pentode half of V1 (V13) so that varying C; over
sumewhat less than its full range results in a
frequency change of from 5185 to 5184 ke. A
double-tuncd transformer, 7'y, in the plate of Vin
attenuates all frequencies outside this range. The
seeond mixer, 17y, mixes this frequency with the
output from T.

In the plate of V2 is a single circuit, 74, tuned
to aceept any frequency between 9850 (5184 plus
4666) and Y950 (5185 plus 4765). In my chassis,
7’4 is link-coupled to the single coil of 7’5 for con-
venience only; these could just as well have been
one double-tuned transformer.

Ve is another ¢rystal oscillator, and to this is
connected the third series of ten crystals, this
time with 100-ke. separation, from 3663 through
4563 ke. The reason for the odd frequencies will
be apparent in a moment.

T; is another overcoupled double-tuned trans-
L Bigler, *‘A Sideband Package,” QST', June, 1958.

Drum dials operated by the crystal switches give a direct
reading of frequency in the panel opening.
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former but, because this pass band must be 900
ke. wide, trimming capacitors are switched in on
hoth primary and secondary by switch wafers on
the sume switch shaft that selects the desired
erystal. The outputs of 77 and T's are now mixed
in V5, and Ts in its plate circuit passes again a
band of frequencies, the lowest of which is 5287
(9850 minus 4563), and the highest 6287 (9950
minus 3663). Note that the difference frequencies
are used here.

Because the band is 1000-ke. wide at this
point, Ty and Ty are also overcoupled and
trimmed every 100 ke. by two other wafers on the
100-ke.-crystal switch shaft. Again, in my chassis,
Ty and 7y are physically-scparate single coils
in two shield cans for convenience and to shorten
the distance to the switch wafers. They are top-
coupled by a smull capacitance, and they could
have been one double-tuned transformer.

The time lius now arrived to come out with the
final desired frequency band. This is done by
mixing, in V', any frequency in the band of
5287-6287 ke. with the s.s.b. output of 2287 ke.
and — presto! — we have 3000 through 4000 ke.

The circuits of T30 und T; are again individual
tank circuits, overcoupled by a small top-coupling
eapacitance, and trimmed every 100 ke. by ca-
pacitors on two more switch wafers on the 100-ke.
switch shaft. As indicated in the block diagram,
this switch assembly has seven wafers including
the crystal wafer.

Fig. 4 shows u sketch of the typical arrange-
ment used for T, T, 13, Tgand T5.

From here on, standard s.s.b. mixing tech-
niques apply and, indeed, I was guided by Bigler’s
diagram in the above-mentioned article. The
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DECIMAL VALUES OF CAPACITANCE ARE IN pt., +1sow.

OTHERS ARE IN uul. EXCEPT AS INDICATED,
Fig. 3—Circuit of the interpolator which is variable over a
1-ke. range. The pentode section of the 6U8 is used as a
doubler. Resistances are in ohms, and resistors are '/2 watt.
Fixed capacitors of less than 0.01 uf. are mica or stable
ceramic; others are disk ceramic. Ci is a dual variable
capacitor of approximately 30 puf. per section. The

output-circuit components are selected to tune to
the indicated frequency.

frequency in the 3000-1000-ke. range is always
added to w new ervstal frequeney: the fundamen-
tal of 4.0 Me. for the 7.0-Me. band, the sceond
harmonic of 5.5 Me. for the 1LO-Me. band, and
the third harmonies of 6.0, 8283 and 8.66 Ae. for
the 21, 8- and 29-Me. bands, respeetively.
Another front pancl knob, labeled = 1000, selects
these latter ervstals, the multiplying tank, when
required, and the proper plate tanks for the
mixer, Vo, and the grid and plate of the linear
amplifier, Vi, as well as the output lead. There
are seven wafers on this shaft also. 79 and 752
are individually-tuned coils, two per band, over-
coupled and loaded where necessary to achieve
reasonably even output throughout the various
bands. 4 (one per band) is coupled over v 10-
foot length of RG-58 /U to w similar coil (also one
per hand) in the main transmitter, the two being
ageain broad-banded.

Undesired Responses
One of the problems associated  with any
frequeney-mixing scheme is the generation of
unwanted  frequencies. Beeause of  the many
oscillators and mixers in this exeiter, I have used
double-tuned cireuits to couple from one seetion
to another to avoid trouble. That is the main

reason for the multiplicity of the (' combina-
tions indiented on the bloek disgram.

Although 13 ervstals sounds like an expensive
proposition, they are surplus for the most. part,
ground and etehed to the final frequencies by
methods adequately deseribed in QST articles,
I tried to hold cach individual ervstal to within
S0 eveles of its desired frequeney in its own
oseitlator and, with care, this was not foo difficult
to do. As a standard T oased o 100-Kke. bar zeroed
on WWV driving a 10-ke. multivibeator, with an
audio oscillitor to interpolate between the 10-ke.
harmonies.

Obviously, there is o wide variety of frequen-
eies that could be used to produce the 5000- {o
H000-ke. range: it is important to choose ones
whose harmonies will not. result in spurious beats.
No trouble has been experienced in this connee-
tion, although T did have to eliminate stray
coupling between the 100-ke. ervstals and 7y
and Ty to avoid spurious frequencies eaused by
the 100-ke. scries direetly,

form
slides over
4 old form,
_
New

Fig. 4—Method of using old i. f. transformers for band-
pass couplers.

With five knobs {o seleet tenths, units, {ens,
hundreds and thousands of Kiloeveles, it wis
casy to arrange dras aetuated by these knobs
through dial cord for dircei reading of the outpui
frequeney. This feature adone is most useful,
sinee the reading can be relied upon over o long
period of time. With cach erystal accurate ini-
tially to 50 eveles., if all erystals nsed
for a specifie frequeney happened to be
off in the same direetion, the oufput
frequeney could be as much as 300 or
50 eveles off the indieated frequencey, so
the Tast digit i not accurate, and is used
mainly {o **zero in' on unother station.
The other digits are aceurute, however,
and it is interesting to tune the reeciver
to some ham-band harmonic of the 10-
ke. multivibrator, identify it, set the

(Continued on page 158)

Bottom view of the continuously variable
crystal-controlled exciter.
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Announcing 1962 ARRL Simulated

Emergency Test,
October 6-7, 1962

rpuERE have been some changes made. Both the

American National Red Cross and the Office of
Civil Defense ure in the throes of vital reorganiza-
tion. In fuct, the throes have been so violent that
we had a most diffieult time locating our erst-
while contacts in Red Cross ‘I'elecommunicitions
and OCD-RACES. Here, in brief, is what we
found out.

The American National Red Cross Oflice of
T'clecommunications has vacated its offices in
Richmond and nioved to Washington, IJ. C., and
is now culled the Office of Communications and
Reporting. Allen Richter, W4PHT,, is no longer
with ANRC, and our contuact now is unother old
friend, Boh Myers, IKHAC, who is the Amuteur
Radio Coordinator for Disaster Communications,
Ameriean National Red Cross, National Head-
quartors, Office of C ommummtlons aud Report-
ing, Washington G, D. C. There has been a cut-
haek in Red Clross’s private wire communications
aystem, the whole thing now being taken over by
AT & T and Western Union, Contrary to what,
we had been led to expeet, this means more, not
less, dependence on amateur radio. In this year's
SET, the only station representing ANRC
will be W4PAY, on the National Culling und
imergeney  Frequencies, and that's about it.
Orther stutions previously active in the SET ure
now nearly inactive, and although they still exist,
they muy or may not obtain enongh ussistunce
from locul umateurs to be uctive. We are going to
have to depend largely on regular amateur rout-
ing all the way from Red Cross chapters to
Washington.

Civil Defense is in somewhat the same situa-
tion. OCD Operational Headquarters has been
moved to Washington, D. C. The Warning &
Clommunications Division is still under A. P,
Miller, with u reduced staft, and at the time of
this writing there i no oue coordinating RACES
at federal level, although they are attempting to
obtuin someone to tuke on this responsibility.
Leo, W8KA, who centralized RACES ut Battle
Creek, i3 now with another government agency
and no longer connected with OCL, wlthough he
ix still in contact until someone cun be obtained.
Meanwhile, regional OCD offices, themselves in a
stute of reorganizutional Hux, are beuring heavier
responsibility for approval and nnplmnonmtlon
of RACES plans.

But, back to the SIET. Despite the upheavals
in Rcd Crogs and federal ¢.d. cireles, the SET
will go on as usual. The above dates ure optional,
hut we like to have as muny AREC groups active
as possible on the designated week end (it makes
for a better public demonstration that wuy).
Your individual participation, whether or not
you are active or signed up in an AREC group,
cun take one or more of several different forms,
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NATIONAL CALLING AND
EMERGENCY FREQUENCIES (KC.)

3550 387H 7100 7250
14,060 14,225 21,050 21,400
28,100 20,640 50,550 145,350

(1) Contact your locul £C, if uny, and offer
your services in the SET. He will proba.blv wel-
come your services, und maybe sign you up in the
AREC. At the very least, he will be jogged to (o
something.

(2) Take purt in ull planning uctivities,
whether or not they are a little inconvenient.
Emergencies don't alwhys lend time for specific
planning, aud this SET may be no exception: but
some emergencies are predictuble and can receive
the benefit of at least limited planning.

(3) During the test, follow vour EC's instrue-
tions. Don't foul up the procedure by being inde-
pendent. Most KCs hold eritiques after the SE'T,
during which you will have ample opportunity
to voice your viewpoints.

(4) Some ECs need a little push, but aul of
them need support. I'ulk things up ut your club
meetings and in locul v.h.f. rugchews, und sce
thut your KC has every reason to put.on a good
SET as a part of the nutional picture.

(5) Some of you will find yourselves in an area
which is not purticularly well organized AREC-
wise. This need not deter you from participating.
Monitor the National Calling and Kmergency
Frequencies (see hox) from time to time, or on a
regulur schedule, to be ready to ussist in the
handling of any Red Cross, civil defense or ARRL
traffic that might be Hying uround. Report into
vour locul or section net, too, to offer your
services.

This year there will be fewer Red Cross and
c.d. stations available to take care of their own
traffic, und the Red C(toss collecting stations
probably will not. be active, except for W4PAY.
Therefore, more tratfic hounds will be required
across the country to relay the tratfic on the
NCE Frequencies. More relianee will be placed
ou the individual amateur and amateur net than
for many years. You can help us to meet this
challenge by camping on the NCEKs at every
opportunity and relaying traffic whenever you
can. Don't forget, the NCEFs are for calling and
making contact anly! Once contact is made, move
to unother frequency to conduct your busines so
the NCEF will be free for other culls.

Cirele the dates October 6 & 7 on your calen-
dar and make your plans to be with us. T'his
is more important than the sweepstukes, the
World Series, or your favorite oothall game, —
WINJTM.
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A famous moment in history recreated. K2ZSA held an antenna-raising party, furnishing the usual inducement plus clams

and a barbecue. In the photo above left are WA2LEC, W2GKX, WB2ACN, and WA2FEK. The mast eventually reached

the vertical, and was crowned with a 220-Mc. collinear . . . Above center, W10OGK (on the ladder) and K1TGR, “'above

and beyond the call of duty,"’ repair the beams at K1EEG on a rainy day in June . . . At the right is WN9ALT, who tells

us he is one of the great great grandsons of Samuel F. B. Morse. He says that his Novice ticket expired in August but that
he will be back as a General just as soon as he licks that code problem!

Above left is W3GEG, a former ARRL Atlantic Division director, who has just returned from several years of special radio

engineering work overseas. Clyde is not in the best of health, but operates as much as his strength will permit. He'd

like to hear from old friends. Clyde Heck, W3GEG, 75 Edgewood Rd., Greenville, Pa. . . . Here's an all-ham family.

L. to r.—VE3CEC, VE3CFN, VE3CKH, and VE3FEB, This reproduction doesn't do justice to the sparkle in their eyes! . . .

K6DIB's daughter knitted these for him severa! years ago, and they're still going strong. Bet K6DIB keeps his feet up on
the desk all day long when he's wearing these!

Recently these League and Navy offi-
cials got together in Washington fo
exchange ideas and viewpoints. L. to
r.: LCDR Charles Winnette, USNR, re-
cently designated Head, Naval Re-
serve and Amateur Radio Branch,'
Office of Naval Communications; John
Huntoon, WILVQ, General Manager,
ARRL; Robert M. Booth, jr., W3PS,
General Counsel, ARRL; Herbert Hoo-
ver, jr., W6IH, President, ARRL; and
Captain L. S. Schulz, USN, Deputy
Director, Naval Communications. Since
this meeting, Capt. Schulz has become a
rear admiral and Deputy Director of
the National Security Agency.




o Beginner and Vavice

A Five-Element

Two-Meter Beam for $1§\

$1.49

This photograph shows the completed

beam. Note the construction of the

gusset plates that tie the complete
assembly together.

An Easy-To-Build Antenna for the Newcomer

BY LEWIS G. McCOY* WIICP

a five-clement beam that can be built for

about $1.50, using readily available mate-
rials. However, to be perfectly honest, the cost is
slightly greater when you add a feed line and a
supporting mast. In addition to being inexpen-
sive, the antenna is portable in the sense that it
is casy to dismantle for use for mountain-top ex-
cursions for portable work.

The beam consists of a reflector, driven ele-
ment, and three directors. This will provide
8 to 10 decibels gain over a dipole — a consider-
able increase in radiated signal strength at a
very low cost. For the benefit of the Novice or
Technician who is new to ham radio, let's explain
antenna gain before describing the construction
of the antenna.

YES, the title of the article is correct. Here is

Antenna Gain and the Decibel
Contrary to what many amateurs think, an
antenna cannot act as au amplifier. In other
words, if you feed a certain amount of power
into an antenna you cannot expect to get more
power out of the antenna than goes in. However,
* Technical Assistant, QST.

October 1962

it is possible to construct an antenna so that
a large portion of the energy is concentrated in
one dircetion.

When we refer to antenna gain, it is customary
to state the guin in decibels, abbreviated “db.”
The decibel is a unit for measuring power ratios
and Fig. 1 is a chart showing the relation between

20 —

4 10 >
& | | A
il
L] <
ET
I T L‘lr
2 1
) ]
] .5 2 2% 3 4 5 6 78910

Ratio

Fig. 1—Chart showing the relationship between decibels
and power.
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Fig. 2~—At A, the pattern showing the major

radiation lobes for a dipole antenna. At B,

the effect of adding a parasitic element to the

dipole is shown. These patterns are not true

radiation patterns for such antennas but are

shown to give the reader a general idea of
the radiation characteristics,

(8)

power and decibels. For example, if you have a
gain of 3 db., this translites to 1 power ratio of 2,
or twice the power. A gain of 10 db. means a
power ratio of 10,

It i customary to base guin figures on
compurison with u reference antenna. A half-wave
dipole ix nsed in hum rudio us the reference
antenna. In addition, it must always be nssumed
that the guin tigurc 3 are based on the reference
dipole being in the swmne locution wnd hmght
ay the antenna being diseussed.

As we suid before, getting gain from an antenna
gimply means that we change the antenna physi-
eally 8o that there is more radiation in certain
directions than in others. Let's assume we have
a dipole on 2 meters. ‘I'he general pattern for
such an uantenna is shown in Fig. 2A. Note
that there are two major lobes broadside,to the
antenna axis and very little radiation from the
ends of the antenna. Such an antenna could be
called bidirectional because it radiates cqually
well in two directions. Now suppose we plice
another wire, slightly longer than the dipole,
in the same plane us the antenna but spitced o
certain distance from the dipole. This second,
longer wire we'll eall a *‘reflector.” If we fewd
power to the dipole {we'll call this the *driven
element’”), the reHector will obtiin power or be
excited by the driven element. By using the
proper spacing between the two clements we
can causc the reflector to reduce the radintion
in one direction but audd to it in the other, Our
antenna pattern would then look something like
Fig. “B. All we've done is shape the putterh by
adding the retlector. '

If we rotate this antenna we can beam the
signal in whatever direction we choose. This gives
us u stronger signal in the chosen direction and,
just as important, the received signals will be
stronger with the beam and we'll hear more.

The gain can be increased even more by putting
additional elements in front of the driven
element. These are called “directors.” In the
heum deseribed here three directors are used.

Another important. consideration in using a
beam antenna iy that it will provide v certain
amount of signal rejection off the back of the
antenna. The “front-to-back ratio” depends on
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the spacing of the clements, particularly on the
reflector spacing. A beam such as the one de-
seribed in this uarticle will provide more than
20 db. front-to-back ratio. This is particularly
useful in rejecting unwanted signals when re-
ceiving, It is suggested ithat the newcomer
interested in more informution on beam antennas
study the chapters on the subjeet in the ARRL
Antenna Book A

Making the Beam

I'ig. 3 shows u sketeh of the heam. The boom
congists of two 36-inch lengths of 34-inch
dianmeter wooden dowel rod, wvailable at any
lumberyard for 25 cents u length. Two wooden
wusset plutes are used to join the two rods together,
making a total hoom length of 72 inches. A third
picee of dowel is used for the mast buse.

The beam elements are made from wluminum
“picket wire.” This is Lg-inch-dinmeter hardened
wire, avuiluble from hardware or garden-supply
stores, und it comos in 25-foot lengths for 75
cents. This particular type of aluminum wire
is quite strong, and while it is casy to bend it
will hold its shape under most conditions.

The first step in construction is to make the
elements. The wire should be cut to the dimen-
sions shown in Fig. 3. A little time and patience
with the elements will result in perfectly straight
wires. Placing the wire between two flut boards
and rolling the top bourd back and forth several

Y The ARRL Antenna Book, ninth edition,

IR, ~—387 ¢
20%
DIR. 35%
i E 207
DIR. 3¢”
12
DRIVEN 38~ ¥
ELEMENT i
16°
REFL. o’ i

Fig. 3—Dimension details for the five-element beam.
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GUSSET PLATE
MADE FROM
1" LUMBER

(A)

© 1

DELTA MATCH
FOR 50-OHM
COAX

(' B> Balun loo,

RGBU length 267

70 Transnutler

times will take most of the curl ouf, resulting in
wstraight element.

When the clements are completed, you are
ready to mount them in the hoom. All the holes
for the elements are made with o Lg-inch-diam-
cter drill. Drill the refleetor hole lirst, and slide
the clement into the hole. In order to drill
the other holes so that all the clements remain
in line, you'll need a guide. The simplest. method
is to place the dowel on a table with the element
extending over the end of the table. Place the
dowel hetween two bourds and line up the ele-
ment 8o that it is straight up and down. Clamp or
hold the dowel in this position and drill the
remaining holes. IFollow the saane procedure with
the other dowel rod.

The two boom rods and the mast seetion are
seeured by the gusset plates. Six !'{-inch-diam-
cter bolts, 215 inches long, wre used to tie the
assembly together. This is shown in Fig. 4 at A,

Feeding the Beam

The cheapest method of feeding the heam is
with 300-ohm w.h.f. Twin-Lead. However, some
hams prefer coaxial line and we'll show both
mcthods, One important. point, though: if yvou
plan on having a long run of feed line, say over
50 feet, coux should not he used. The losses in
coux are considerably higher than with Twin-
Lead. In any cvent, if you choose conx, usce the
heavier RG-8/U or RG-11/1 rather than the
R(i-58 or RG-5Y. The losses are considerably
legs with the larger types.

In both types of feed we use o delta mateh on
the driven clement., The delta matehing svstem
consists of fanning out the feeders where they
are attached to the driven clement. Fig. 4C
shows the delta dimensions for 300-ohm feed.
The wires for the delta cun actually be the wires
in the 300-ohm line. All you need do is skin back
the wires of the Twin-Lead from the polyethylene
insulation for a distance of 12 inches. Tape the
Twin-Lead to the hoom 7 inches from the driven
element and then fan out the wires so that cach
wire can be attached to the element 615 inches
each side of center. Metal clips can be made up
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privent
Elemen,

DELTA MATCH FOR

300-0HM LINE

|~ /win lead
o Balun

Fig. 4—Details for making the gusset
plates are shown at A. B shows the
delta and balun dimensions for coax
feed. At C, the delta dimensions for
300-ohm feed are shown,

using 4 nut and serew to hold the delta wires to
the element., Trim ofl any exeess wire so that the
delta wires are straight.

One more item, a balun, is required to complete
the feed svstem. Nearly all transmitters these
days use conx output, and the simplest method of
gotting from unbalanced to balaneed is with a
balun. A balun of the tape deseribed here permits
vou to go from balaneed to unbalanced feed
systemy and also provides o d-to-1 impedanee
ratio. If made from a length ol RG-59/10 (73
ohmsy, it will provide o step-up which is elose
cnough to 300 ohms (T'win-Lead impedance) for
OUT PUrpose.

In the event only « short run of feed line is
needed to feed the benm, you may want to use
conx. lu this case the balun would he mounted
at the hoom immediately at the end of the delta.
Fig, 4B shows the delta and balun dimensions
for RG-8/U (52-ohm line ). The balun dimensions
for cither the 52-ohin or 73-ohm line are the swne.
Tf the bhalun is to be used at the boom, or for
that matter anywhere outside the shaek, the ends
of the conx should be taped to prevent moisture
from getting into the coax.

The wooden muast secetion can he mounted
inside one-ineh dinmeter water pipe or in 3g-inch
diazmeter eleetrician’s thin-wall conduit. If you
are in the bueks, you can install & TV rotator;
if not, it ean be turned by the “armstrong’
method. A study of the radio catulogs will show
there is a large variety of TV mounting hardware
that can be used to install the beam.

For portable use it is just n matter of sliding
the elements out. of the boom, removing the two
outside bolts in the gussct plate, and folding the
boom together. This makes a compact package

for transporting the beam. QST
]
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Front view of the
Contest Special
144-Mc. trans-
mitter. All control
functions are
clearly marked,
to assist opera-
tors not thor-
oughly famillar
with the equip-
ment,

The V.H.F. Contest Special

900000000003000000000000000000000000000000000030030000000000000000000003000000000000000

® 0060000000060 00308

We like to think that many readers scan QST articles for ideas that can be applied
to the solution to their particular problems, and that a constructional article need
not necassarily describe equipment that will be widely duplicated in precise fash-
ion. This is such an idea presentation. Even if you never expect to haul a complete
120-watt 2-meter station out to a mountain top for a week end of v.h.f. contest
operating, we think you’ll find this design worth studying. The transmitter de-
scribed has been a principal factor in the success of one of the West’s outstanding
v.h.f. contest stations.

00030000000000000000000000000000000000003000000000000000000000000000000000000000000000

00900000600000900000600

A 120-Watt 144-Mc. Transmitter, Complete in One Package

BY H. M. MEYER, JR.,* W6GGV

ur grand art of v.h.f. mountain-topping
Thas come u long way from the days of the

superregenerative receiver and the modu-
lated ascillator. It is not unusual now for o group
of 10 to 20 v.h.f. enthusiasts to assemble  ton or
so of gear, plus a - to 10-kw. generator, and head
for the hills at V.H.F. Party time. Equipment and
operating techniques have become quite sophis-
ticated, und a good deal of advance planning is
required by any group contemplating a successful
expedition.

The Contest Special is a 2-meter transmitter
designed and built especially for this work. It
has been used on several v.h.f. contest expedi-
tions, and has performed well. It is a complete
unit on one chassis, requiring only & power source
and antenna to be ready for use. The intent of
this article is not to give complete coustruction
""¥2435 Parker Court, Mt. View, Calif,
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details, but rather to point out those elements
that were considered in the design decisions that
yiclded the finished product.

A great deal of thought went into the basic
design, to fit the following requirements, arrived
at after participuting in several contest expedi-
tions, both alone und with laurge groups. The
transmitter should be in the medium-power cluss,
not greater than 290 watts, operating with good
efficiency. If you go to ull the trouble of packing
yourself and gear to some remote hill, take along
something that can be heard over the expected
din, Its signal should be well modulated. If you
have lots of carrier and the other fellow can't
hear what you suy, you might better operate c.w.
The transmitter should be rugged and reliable:
well capable of taking the beating of transport
over rough mountuain roads, without requiring
extensive repairs and adjustment before it ean he
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put into operation. The package should be one
unit, to minimize work at sctup time. One man
should be able to haul it around. This implies a
weight maximum of about 60 to 80 pounds.

The following operating conveniences were
deemed desirable: (1) A.m. or c.w. at the flick
of a switch. (2) Monitoring of the a.c. line voltage.
(3) Spotting switch. (4) Crystal switch. (5)
('oaxial antenna relay. (6) Monitoring and con-
trol of output power. (7) Single central metering
circuit. (8) Reasonable r.f. shielding. (9) Front-
punel access to all major controls.

The transmitter is shown in block-diagram
form in Fig. 1. Exact duplication is not considered
likely, as cach builder will think of changes to
suit his particulur needs. This is not o simple
project that can be completed in a few hours;
however, the satisfaction derived from the results
has been more than worth the considerable time
required to complete the unit.

The entire transmitter, with power supplies,
modulator and all operating uaccessories other
than microphone, key and antenna, is bnilt on
a 13 X 17 X 3-inch chussis, with an 834-inch
rack pancl. Some surplus items were used in the
construction, but in each case adequate room
was left for replacement, by standard commer-
clally available items, in the event of component
fuilure. Minor modifications were made as a result
of two expeditions, and I'm sure that others will
be made in the future.

R.F. Section

The r.f. portion of the transmitter occupies
only the front 314 inches of the chussis. The low-
level portion is mostly below the chassis. The
tubes, crystals and 6146 plate circuit are visible
at the left side of the top view, as seen from the
front. T'he amplificr occupics the right two-
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0SC. BUFFER AMP,

R.F. SECTION

__________ { S i |

thirds of the r.f. section, und is enclosed in a
shield. The shield in the bottom view encloses the
low-level circuitry and the final-amplifier grid
circuit. The complete r.f. schematic is given in
Fig. 2.

The frequency control section is a bit unusual,
in that two crystal oscillators are employed.
Originally it wus intended to use only FT-243
surplus-type crystals, in the 8-Mec. range. After
the transmitter was completed in this form, u
separate crystal oscillator and buffer for use with
precision crystals in an oven was added for band-
edge e.w. work The 6BH6 oscillator and 6J6
buffer so used can be scen mounted on the hack
wall of the rf. shield, in the bottom view. ‘This
circuit minimizes crystal current, and reHects the
necessary capacitance for accurate determination
of the erystal frequency. The crystal oven circuit
provides an operating couvenicnce as a by-
product: an accurate reference point for calibra-
tion of the receiver.

The normal crystal oscillator, & 6CL6, also
functions as a tripler to 24 Me., driving a 5763
tripler to 72 Mec. This drives 2 6146 doubler,
which drives the final 5894 amplifier. Drive levels
to the tinal amplifier and doubler are controlled
by varying the screen voltage on the 6146 and
5763, respectively. Power input to the final am-
plifier is also controlled by a screen potentiometer.

A keying relay breaks the screen voltage to
both the 6146 and 5894 for c.w. operation. When
the contacts open the screen is allowed to go nega-
tive, as the screen potentiometers are returned
to minus 12 volts d.c. Several schemes were tried
using an a.c. keving relay, but it was finally de-
cided to use a d.c. relay and incorporate u small
bridge-rectifier circuit to provide the relay volt-
age. The oscillator and 5763 run continuously in
the c.w. transmitting position, but with the driver

MONITOR

PROCESSED
QUTPUT
MiC, Q
o—
INPUT 5
SPEECH PROCESSOR e

TONE INPUT O

AUDIO SECTION

! i

1 t t

BIAS AND LOW LEVEL
TRANSISTOR AUDIO

PoweR | [picsupiy
suppLisgTc] [PURSUPPLY

LOW LEVEL MODULATOR FINAL HV.

R.F.PWR, HV. PWR. PWR,
SuPPLY SuPPLY SUPPLY

370v.D.C. 600V.D.C. 600V.D.C.

POWER SUPPLY SECTION

Fig. 1—Block diagram of the 144-Mc. Contest Speclal. Dashed lines indicate shielding of the r.f.
portion of the transmitter.
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L—8 turns No. 20, %i-inch
diam., ¥2 inch iong.
1:—3 turns No. 18, Va-inch
diam., %-inch long.
L:—2%2 turns No. 12, 5-inch
diam., spaced % inch.
Ls—1 turn, inner conductor of
RG-58 /U around end
of La away from plate. P COmPARTIENT
L;—1 tum, inner conductor of -F LU EN
RG-58/U around Lsat b |om o 4. BELOW CHASSIS 50
center. =
Ly—3 turns No. 12, Va-inch
diam., ¥z inch long.
L;—Silver-plated copper or
brass tubing, Y2-inch
diam., 7 inches long,
spaced 2 inches center
to center. Connecting . ’ ow ,
strips of flexible silver- '_17 oM 5. LA O i 100K + 370V
plated stock Y2 inch ! 6C ¥, 50K
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P
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stators.
Lsi—Loop of No. 12 wire cou-

. OTHERS ARE f. EXCEPT DIg, .

Series trap—6 turns No. 18, MERS ARE Nl EXCERT &S INDICATED- | JAMES KNIGHT OVEN SPECIAL
Ya-inch diam., spaced FEED-THRU _!
wire diam., tuned with CAPACITOR

A5, . T3 (See Text)
7—-45-uuf. ceramic HSVAC .

T

trimmer.

Fig. 2—Schematic diagram of the r.f. portion of the Contest Speciai. Insofar as possible, parts information has be=n included in the drawing. Resistors are '3
watt unless specified. SM indicates silver mica.
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Top view of the 2-meter
transmitter. The r.f. por-
tion occupies only the
forward 3%z inches of
the chassis. The modu-
lator is at the right,
power supplies at the
left, The small shield on
the rear wall houses
the transistor speech-
processing unit.

and final both keyed, no difficulty with excessive
backwave has been encountered. Leaving the
first stages running virtually eliminates keying
chirp.

The 6146 plate cireuit uses an old v.h.f. dodge
often employed when the designer is faced with
high tube output capacitance. The plate eoil,
Lz, outwardly appears to be series-tuned, but it is
essentially o single-ended eircuit tuned by two
eapueitors in series, one of them (the tube output
sapacitance ) being fixed. This is an effective way
to incrense the inductance of the tank and pro-
vide more efficient. transfer of energy to the sue-
coeding stage or load. The 5894 grid cireuit. is
resonuted by the tube input eapacitance at the
desired frequeney by wdjusting the turn spacing
of Lg. No difficulty with drive has been experi-
enced up to 117 Me., though it docs fall ofl at the
high ¢nd.

The final tank was salvaged from a surplus
radar tuning unit. The tuning eapucitor is an
old Cardwell split-stator type intended for v.h.f.
service, with rather large spacing and low tuning
range. Its capacitance was not quite enough to
resonate the plate cireuit at (44 Me., so disk
capacitors from the radar unit were added. These
could be omitted if a split-stator capacitor of 15
to 20 uuf. per seetion is used. Plate spacing should
be 0.07 inch or more.

‘The output coupling loop, Ls, is visible in the
top view. Its dimensions are not eritical, but. it
should be of such length that it resonates with
approximately 25-uuf. tuning eapacitanee, if the
transmiitter is to work into n Ht-ohm load. The
end rotor plate of the series eapacitor may he
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Fig. 3-~Information on the special bypass capacitor for
the final amplifier plate circuit. Dimensions
given provide about 625 uuf.
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bent so that it shorts out the capacitor at maxi-
mum setting, for use where the reactance pre-
sented by the load is very low. A 72-Mec. series
trap is connected from the coaxial output fitting
to ground. This was installed to clear up a very
slight pattern noticed on the home TV receiver
on Channel 4.

Modulated high voltage is fed into the tank
compartment via a homemade feed-through
capacitor mounted on the rear wall of the r.f.
compartment shield. Details of this capacitor are
shown in Kig. 3. It is extremely important that
the high-voltuge line be at r.f. ground potential at
this point, particularly when the stuge is modu-
lated. Great difficulty with r.f. feedback was ex-
perienced when using conventional bypasses, and
commercially available feed-through designs are
marginal for the voltage requirements.

Instability problems in the final ecircuit were

eliminated by paying particular attention to
mechunical symmetry, and by using a final tube
socket that did not have built-in sereen bypass-
ing. For some reason, the 5894 did not like to
operate as & straight-through amplifier in a
socket with the built-in capacitors, a trait that
caused the author three weeks of grief before it
was discovered!

A monitor circuit was constructed as an in-
tegral part of the final and proved very useful in
adjustment of the modulation level, us well as
providing a convenient means of monitoring
performance.

Modulator

The modulator section occupies the right rear
portion of the chussis, as viewed from the front,
top. A small box on the rear wall of the chassis
houses the transistor speech processor unit. Orig-

SPEECH PROCESSOR

5 r===-""" s00 T LT T eaPPER ROX T T TS T e T T TT T
! T
|
1
Yowez Mic
: INPUT 1
-
i 22K CLIPPED

. OUTPUT

: 500 500 2N324's B) 0ot
LT i
1 = :{ +
: CR, HB-1 (2)
)
|
: s
O S — S ——

@y———> UNCLIPPED | FROM SPEECH

-H | (~CLIPPED [ PROCESSOR MODULATOR

A J‘ . -
> Soe R ESection|  TO +OO00V. VIA METER SHUNT
 TO +500V. VIA METER SHUNT ————
TONE INPUT TO+180V. <——

680K

680K

TI
53A
WY PHONE
MERIT
A3105

v

. 3?%’“”" A

TO R.F FINAL

Fig. 4—Schematic diagram of the modulator and speech processor units. Capacitor values are in uf. unless marked,
resistors ¥2 wait unless specified.
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Looking into the bottom of the transmitter, the low-level stages and amplifier grid circuit are seen at the front right.
The modulator circuits are at the ieft, and power-supply components at the right.

inally, this was mounted under the chassis, but
the temperature rise with the bottom plate
attached degraded the transistors’ performance
to such an extent that the unit had to be moved
outside. No damage was done to the transistors,
and the original ones are still in use, even though
the temperature was high enough to cause com-
plete malfunction. No difficulty has been experi-
enced with the unit mounted as shown, even
with he equipment operating in full sun, with
the temperature over 90 degrees.

The processor limits the speech range to :p-
proximately 500 to 3500 cyeles. It ulso clips the
sine waves, making them more nearly rounded-
top square waves. The heart. of the clipping and
shaping circuit is the HB-1 silicon diodes. ‘These
are inexpensive, and it is strongly recommended
that no substitutions be made if good perform-
ance i3 desired. Clipping level is controlled by
changing the gain of the first preamplifier, and
clipping up to 20 db. may be inserted in the sys-
tem. For maximum benefit from the specch-
processing feature, a noise-cuncelling microphone
should be used, though a conventional micro-
phone will work satisfactorily. An essentiul point
to be made here: Do not expect the audio to
sound like u broadcast station, or you will be
greatly disappointed. The basic purpose is to be
heard and understood, not to sound like a hi-fi
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set! For normal local operation, the unclipped
output can be used to drive the amplifier for more
pleasant-sounding audio. The processor increases
the average power of the asudio in the sidebands,
and gives the transmitted signal the desired
punch.

The speech amplifier and modulator are fairly
straightforward, except that great eare was tuken
to provide good low- and high-frequency charuc-
teristics. Since the processor produces essentially
4 square wave with rounded tops, the amplifier
requires more bandwidth. It is important that the
feedback line be shielded to prevent stray pickup,
and that the feedback network itself be soldered
directly to the cathode of the 12AT7 first ampli-
fier, Vsa.

If you want lots of audio, don't skimp on the
separate power supply for the 6146 modulators,
or the VR tubes that keep the screen voltuge con-
stant. If the high voltage on the modulators is
increased to 600, increase the bias to minus 45
volts. It was originally planned to run the modu-
lutor this way, but a suitable transformer wus not
readily available. The output filter capacitors on
the tinal high-voltuge supply should be us iurge as
possible, for good audio. Two Pyranol units were
paralleled, to bring the output capacitance to 15
uf. Either the Merit A-3105 modulation trans-
former or the equivalent Stincor unit can be used
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Fig. 5—Complete power-supply diagram for the 144-Mc. transmitter. Capacitors with polarity marked are electrolytic;
values in uf. throughout, Resistors /2 watt unless specified.

with the speeified feedback network. Different
networks may be required with other trans-
formers.

This modulator system delivers more elfective
audio than many other arrangements tried, and
it is well worth the extra cost and effort. Credit
for most of the audio design work belongs to Bud
Rorden of Stanford Research Institute, and Don
Cone, K6SKU.
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Power Supplies

The power supplies make extensive use of di-
ades, for space and weight ecconomy. Zener diodes
used to regulate the bias for the modulator and
the voltage for the speech processor could be elim-
inated by regulating the hins-supply voltage with
1 VR tube. One reetifier tube was climinated by
using four IN 1695 diodes in the 250-volt supply.
The diode-protection cireuit in the primary of this
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supply limits transient peaks to a safe value. Do
ot try to do without it. The 100,000-0ohm re-
sistors in parallel with the diodes are another
sufety measure, to cquulize the voltage across
each diode.

The high voltage for all circuits is switched by
relay contacts that are inserted following the filter
soections, rather than in the center taps of the
transformers. This was done to reduce hot switch-
ing transients and increase reliability. Since this
iv 1w contest unit, the transmit-receive switching
serviee will be heavy and any reasonable tech-
nitue should be used that will lessen the possibil-
ity of break-downs. Cienerous use of small relays
was made primarily as @ convenience in switching
auxiliary equipment and control cirenits. Specitic
details are left to the particular necds of the
constructor.

Testing and Use
Detailed adjustment procedures are not de-

seribed, sinee an exact duplication of the eniire
setup iz not anticipated. Testing and adjustment
are straightforward, wid shoutd not eause the ex-
perienced v.h.f. tnan any greut trouble. Iase of
putting the equipment into use can be enhanced
greatly by svstematic pretesting smaull blocks of
cireuitry during the construction process. Noth-
ing can be more frustrating than turning on the
main switch controlling several eireuits, and tind-
ing that nothing works. If the component. parts
have not been cheeked out in wilvanee, you will
not have the faintest idea of where to look for
tronble.

But. when you have built equipment of this
kind, gotten it working properly, and then used it
in the heat of o v.h.f. contest, we think you will
feel that it was all worth the effort. It will help
you to carve vourself a niche in the band at
spot ol your own choosing, and other contestants
will find it expedient to give you elbow room

[o5¥]

o Now Apparatus

New Key Mechanism
for Electronic Keyers

’l‘ma key shown in the accompanying photograph is of

unnsual desipgn, based on using pivots rather than eon-
ventional bearings for preecise and frictionless movement,
The heurt of the mechanism is o metul ring, as shown in the
sketeh, held against three pivot points by tho tension of a
eoil apring, Although not gshown in the sketeh, the contact
arm and operuting art are algo mounted on the ring. Pres-
sure in one direetion on the paddle eanuses the usseibly to
rock on one pair of pivots, such ax A and C, ulong their
anis, Y7, while the ring moves away froms the third pivot,
R, Preasure in thie upposite direction cuuses the ring to pivot
on B and C wlong axis WX, with the ring moving awuy from
A, In the aetual construction, the ring is supported entirely
by the pivots, which fit into the usual eup beurings.

‘I'he movuable contacts are at the ends of @ cross wrm
mounted on the ring, ‘The fixed contaets ure on serews which
thread into split mounting posts. An Allen-head serew is
used for tightening cach post against its contact serew — o
weh more positive way of loeking the contact than the
kaurled stop nut that has been traditional for gencriutions
in key construetion,

‘I'he * weight ' of the wetion ean be wljusted by changing
the tension of the eoil spring shown in the sketeh. T'he vnd
of the spring is fastened to o fine steel wire which cun he
wound up on an adjusting serew to vary the tension, Thers
is alio o “ratio’ adjustment, by means of which the spring
loading ean he wade lighter on the dash side than on the dot
side, and vice versi, The prineiple is simple — turning the
thumbserew shown in the sketch moves the haok on the
spring hack and forth along the cross rod to vary the point

W\ op W
8

)

g

)

October 1962

at which the spring foree is applic:d, thus throwing it to one
side or the other of center,

Another useful feature is the height adjustment on the
paddle urm. The paddle ean he gswung up or down by loosen-
tng the serew holding the side knob, which ean be used for
operating the device us a simple hand key.

The I'YO key is constructed on a heavy east-iron base
with rubber feet. I'he operating mechanism is tinished in
contrasting bright and satin chrome, und gives an impres-
sion of precige attention to detuil in construetion and tinish,
‘The cantucts are of “line” silver, ‘I'he key is made by J, A,
tlills, W8)FY O, 8165 Inwood Ave,, Dayton 15, Ohio,

e B, L. C.
e Strays %

M Nets, a directory of fixed-frequency, wide-
band, f.m. nets muy be obtained by sending an
sag.e. to T AL MeKee, K4ZAD, 1306 Grove
Rel. Most of these nets are using modified surplus
taxi mid police gear and the frequencies 52.525
and 1654 Me,

IK1AZD parked his ear briefly in Skowhegan
while vacationing in Maine and returned to it to
find the loeal fire department. at. the scene. ‘The
erisis was over, however, ag W V2VHI, ulso vu-
cationing in Maine, had happened by und,
spotting smoke pouring from the cur, had dis-
connected the storage battery (the difficulty lay
in o short. in KIAZD's mobile rig).
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Some Thoughts on Power Supplies

| Some interesting and unusual varia- E
| tions in conventional half-wave, |
| voltage-doubling and bridge rectifier- i
| filter circuits result in more efficient ]
| operation and better voltage regula- i
| tion. ]
I |

o most amateurs, an a.c. power supply is a
Ttechnicul tritle. Having decided on a puarticu-

lar output voltage and current, we build the
supply almost without additional thought. Not
much is needed ; most of our supplies are based on
a few conventional designs that nearly always
give satisfactory results. But it sometimes puys
to think about suiting the power supply to its job.
Cirammer,! for example, managed to cut costs
(but not performance) by taking advantage of the
fuct that power-transformer losses are distributed
one way in amateur practice und another way in
the continuous service for which the transformer
is'usually rated. Feeding both high-voltage and
low-voltage rectifiers from a single transtormer
winding 2 is another scheme that deserves more
usc. The idea of this article is to bring several
additional circuit innovations to the attention
of amateurs who build their own equipment.

Shunt-Regulated Supplies

Shunt voltage regulution is often used in small
power supplies for receivers or low-power trans-
mitter stages. One of the oldest methods is shown
in Fig. 1. The output of a conventional rectifier
is fed through a dropping resistor ip to u regu-
lator tube VR in purallel with the load. (A semi-
" #517 23rd St. N.W., Washington 7, D. C.

! Grammer, ‘ More Effective Utilization of the Small
Power Transformer,’”’ QST, November, 1952,

2 McCoy, “Plate Modulation for the ‘I'V-Set/Surplus
Transmitter,” QST July, 1961,

] Ro
#] VWV O+
ek
- VR
- o —
HALF-WAVE
Rop
+
O~
FULL-WAVE

Fig. 1—Conventional power-supply circuits using VR-tube
regulation.
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Beneficial Uses of Reactance

BY G. FRANKLIN MONTGOMERY .*W3FQB

LBoo Rp.
/ +
@3 :
T— VR
. Q-
HALF-WAVE
Ro  Rn
2 2
+
+
T @
eI
FULL-WAVE

Fig. 2—Dividing the VR-tube dropping resistor into two

sections as shown improves filtering, reduces peak rectifier

current, and provides a certain amount of overload
protection for the rectifiers.

conductor breukdown diode, or Zener diode, cun
replace the VR tube. A vacuum-tube shunt reg-
ulator is also possible.) Part of therectified current
is passed by the gas-filled regulator and, us long
us the gus is continuously ionized, the load
voltage is nearly constant and independent of
changes in line voltage or load current. The av-
erage output voltage of the rectifier must be
greater, of course, than the regulator voltage.
C'aleulating a suitable resistance for B follows a
procedure given in the ARRL Handbook.

A small but worthwhile improvement can be
made immediately in these circuits. Resistor Iip
is split into two equal parts, as shown in Fig. 2.
For a given output current, both the peak rectitier
current und the output ripple voltage are less
than before. If the eapacitor should short-cireuit,
the first of the two resistors may go up in smoke,
but there is now a good chance that the rectifier
will survive — 2 chance that is minimal in the
circuits of Fig. 1.

In all of thesv circuits, resistor Rp is an irk-
some necessity. Essentially, we start with a power
supply whose load-voltage regulation is reason-
ably good, ruin the regulation with a series re-
sistor, and then restore it by adding the shunt
regulator. The resistor is a source of inefficiency
and unwanted heat. There ought to be another
way.
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Promoting Efficiency

One other way is shown in Fig. 3. This circuit
is a conventional half-wave shunt rectifier, with
an important difference. Suppose the input capaci-
tance (! is made intentionally small. The alternat-
ing current passed by C is determined by its
capacitance, by the transformer voltage (and fre-
quency), and by the resistance of the load. Con-
sequently, we can specify (! so that the rectified
current available for the shunt regulator and load
is limited to any value we choose. No power is
dissipated in C'. Neglecting the small losses in the
resistances of the transformer, rectifier, and choke,
the only power ahsorbed from the line is the
power delivered to the load, the regulator, and
Rp. Resistance [¢np now needs to be only large
enough to suppress relaxation oscillations of the
VR tube.? If (' is chosen to limit the current to a
value safe for the rectitier, we can short-circuit
the output terminals indefinitely without dam-
age to either the power-supply components or the
line fuses. Try that on your present equipment!

The inductance I of the filter choke is assumed
to be very large. An inductance of 10 henrys or
greater is satisfactory for most applications; in
uny case, an inductauce small cnough to resonate
with capacitance C at the line frequency should

be avoided.
c
|
sir

=

Fig. 3—Shunt rectifier circuit. By proper selection of a
value for C, the output terminals may be shorted without
damage to components.

Rp

The circuit of Fig. 4 is a useful variation; it is
4 conventional voltage doubler except that onee
again the input cupacitance €' is intentionally
limited. In this case, the filter capucitance Ca
must be as large as possible, because it assumes
the full burden of smoothing the ripple in the
rectifier output. A second choke-capucitor filter
section can be added to relax the requirement on
(’s. With ' chosen to sufely limit the rectifier
currents, the output of this supply can also be
short-circuited without damage.

The circuits of Figs. 3 and 4 use half-wave
rectifiers exclusively. (A voltage doubler, however
ita eircuit, may be drawn, is fundamentally two
half-wave rectifiers with their d.c. loads connected
in series.) An especially attractive full-wave cir-
cuit is shown in Fig. 5, in which capacitor ¢/ lim-
its the current to the bridge rectifier. Full-wave
rectification allows the output ripple to be
smoothed more easily. In addition, this eircuit
cuan be designed so that its short-cireuit output

3 T'ube types 0A3, 0C3, ete., display a negative incre-
mental resistance at currents below approximately 10
milliamperes. An 2D of 500 to 1000 ohms is usually sufhicient
to maintain a net positive resistance in shunt with the filter
capacitor Ca. The satne resistor also limits the surge current
through VR when the tube first ignites.
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Fig. 4—Capacitor limiting applied to a voltage-doubler
circuit.

current is only moderately greater than the maxi-
mum current at full load voltage. Inductance L
in Fig. 5 is assumed to be greater than the eritical
inductance discussed in the power-supply chapter
of the ARRL Handbook:.

Fig. S—Capacitor limiting applied to a bridge rectifier
circuit.

Designing for Shunt Regulation

It is easy to determine the input capacitance
(" for these circuits. With the regulator removed,
the output voltage varies with output current
in the manner shown by the dashed curves* in
Fig. 6. When the regulator is added, the lnad
voltage and load current behave us shown by the
solid lines in the figure. We could establish the
regulated load voltage at any point on the
dashed curves, but it is particularly cohvenient
to choose, as n guide, the point specificd by the
formulas that follow. This point represents the
maximum output power of the supply for a given
value of C. Choosing it ensures that for any load
current greater than the specified load current,
the power absorbed by the load will be less than
the power delivered just bhefore the voltage
regulation fails.

The transformer voltage Et and the input ca-
pacitance ' that determine this maximum-power
condition are given in I'able 1 for each of the
three rectifier circuits, assuming a line frequency
of 60 c.p.s. The first step is to choose the regu-
lated load voltage Ey and the maximum load
current I that will be drawn at Ey. Knowing
Eo, we can then caleulate from the table what Ep
should be. And knowing E4 and g ullows us to
calculate C.

Ezxample: I want a v.h.f.-converter power sup-
ply to deliver a maximum of 30 ma. at 105 volts.
I plan to use the voltage-doubler circuit of Fig. 4
with a 105-volt VR tube (0C3). Then £y = 105,
Iy = 30. From the second line of the table, the
required r.m.s. transformer voltage is

Er = (0.7) (105) = 74 volts,
and the input capacitance is
€ = (16) (30)/(105) = 4.6 uf.
These values would be nearly optimum, but the

4 Montgomery, *“ Current-Limited Rectifiers,”” Proceedings
of the 1RE, February, 1962. Quantitative curves are given
that permit any desired variation in design,
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Fig. 6 —Typical output-voltage curves for three types of rectifier circuit with capacitor limiting. Dashed lines indicate how
the voltage soars at small load currents in the absence of a regulator. The solid lines indicate the performance with VR-
tube regulation. The abrupt drop at the high-current ends of the curves indicates
that the regulating capability of the VR tube has been exceeded.

closest transformer 1 have is one with a {25-volt
sccondary. Now, it is not neeessary to adhere
slavishly to the formulas. If the produet of trans-
former voltage and input e¢apacitance is main-
tained constant, the short-circuit load current
does not change. A 3-uf. eapacitor will therefore
he more suitable with the 125-volt transformer
than would the 4.6 uf. culeulated for the lower
voltage. 7

The complete diagram of the supply is shown
in g, 7; it8 load characteristic is shown in Fig.
R. The jump in output voltage above the 30-ma.
point is eaused by deionization of the VR tube.
With the 1000-ohm series resistor, however, this
jump is smooth and retraceable, and no VR-tube
oscillation oceurs.

’

TABLE I

(I'or 60 e.p.8. sourcee frequency)
'ireuit £T (voltx ran.s.i
Talf-wave

Fig. 3 1.6 En (volts)

Voltage-doubler 0.7 En ivolts)

QT2
Rridge ~ . AN
) Fig, 51 1.6 o (volts) Eo (volts)

The Capacitors

The input capacitor for all of these circuits
must be nonpolarized. The bridge reetifier, and
the half-wave rectitiers when delivering large cur-
rents, operate in such a way that the input ca-
pacitor is charged positively during one part of
the a.c. cyvele und negatively during the rest.
Clonsequently, w polarized eleetrolytic will not
do. The eupacitance required is usually a few
microfarads or less, and paper capacitors are
convenient. The voltage rating should coni-
fortably exceed the peak transformer voltage, 1.4
fip.

T'he filter eapacitors, ('s, can be any type, and
their working-voltage rating need be only slightly
greater than the regulated load voltage Fa, pro-
eided the supply i3 never operated with the
regulator removed. Without the regulator or
load, it is characteristic of these cireuits for the
output voltage to rise to the peak voltage of the
transformer secondary (twice the peak sécondary
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voltage for the voltage doubler), as it does in a
conventional supply. Note that in Fig. 7, the VR-
tube jumper iy used to disconnecet the rectifier
input when the tube is removed, preventing the
output voltage from rising above its regulated
value.

Unregulated Supplies

We turn now to unregulated supplies, in which
we rely on the hasie design of the reetifier and
filter to maintain the load voltage reasonably
constant. These are frequently - but not always
—- high-power supplics, such as the plate supply
for a transmitter final amplifier, and we tend to
avoid d.e. regulators beenuse of the high power
that the regulator itself would have to dissipate.

Half-Wave Supplies

A small supply is sometimes needed for fixed
bias in a transmitter or for auxiliary cquipment.
When neither regulation nor smoothing has to be
expecially good, the half-wave eireunit of Iig. Y
can be tried. If the regulation of this circuit proves
insufficient, as it might when the supply is used
to supply bias for a modulated amplifier, then
one of the shunt-regulated circuits ean be sub-
stituted for it.

For low-voltage, relatively high-current. sup-
plies, an casicr way to better regulation is the eir-
cuit of IMig. 10, which allows us to use an input
choke in the filter.® ITn combination with the.
bleeder resistance 12w, the choke provides smooth-
ing and regulation that are much better than those
obtainable with the ordinary half-wave reetifier,
[t is important to note that simply adding aun
input choke to the conventional half-wave recti-
fier of Fig. 9 is of almost no use; the choke de-
grades the regulation in this case, and while the
peak reetifier current is limited, the output ripple
is not basically redueed.

From one point of view, I'ig. 10 is not a half-
wave eirenit but o full-wave reetitier in which the
load is returned to one end of the transformer
winding rather than to its center tap, As fur us
the transformer is concerned, however, the eirenit.
operation is half-wave, because the transformer

5 The stuut diode provides u path for inductor eurrent
when the series diode is not conducting, thereby maintaining
an uninterrupted flow of current to the filter if L is sufli-

ciently  farge. See Montgomery, ‘' [mproving Reetitier
Clirewits,” Electronies, April 7, 1961,
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Fig. 7—A complete circuit using limiting
capacitor. Design procedure is discussed
in the text. Performance curve
is shown in Fig. 8.

delivers current only when its secondary voltage
has the polarity shown. With o sufficiently large
I, (and neglecting the direct: voltage drops in the
choke and reetifiers), the output voltage is 0.45
times the r.m.s. sccondary voltage.

A disadvantage of Fig. 10 is the large indue-
tance required for L. For optimum regulation
with any choke-input filter, L must be greater
than the erifical inductance, which is discussed in
the Handbook for the conventional full-wave
rectifier. In the circuit of Fig, 10, with a power-
line frequency of 60 c.p.s., the eritical inductance
is

Lopyr. = R henrys
ARIT. & — A
218 ’

where R is in ohms. Power supplics using this
eireuit require cither o lower value of bleeder
resistance or o larger inductance than is normal
for conventional full-wave supplics.

Voltage-Multiplying Supplies

Now we come to i scheme that ought to start
some soldering irons heating. s it possible to
build a satisfuctory high-voltage transmitter
supply with an inexpensive transformer? Given
a junk-box TV transformer, for instance, can we
obtain a d.e. output at 1200 volts with good
regulation?

The conventional way of generating a high
voltage from o low-voltage transformer is to
use 1 voltage-doubling circeuit, and one is shown
in Fig. 11. The usual voltage doubler has several
disadvantages; the peak reetifier current is very
lurge compared with the output current, rectifier

0+

VAR.
LOAD
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lo

|

P L
§ ? ESNTGT
8
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heating is severe, the voltage regulation is poor,
and reducing the peak rectifier current degrades
the regulation, If the eireuit could be arranged to
use a choke-input filter, the peak current could
be reduced and the voltage regulation improved;
but simply adding chokes in series with the reeti-
ticrs is of no help for the sanme reasons that apply
in the ease of the conventional half-wave
rectifier.

There is a way out il we are willing to use o
speeid filter choke® In Fig, 12, the cirenit of
¥ig. 11 has been modified by adding a choke with
two cqual windings. The windings in this particu-
[ar arrangement are conneeted in series, so that a
single winding with o center tap ean be used in-
stead. The input current to the filter, us in the
nsual full-wave rectifier supply, is passed tirst by
one rectifier, then by the other, but only one of
the induetor windings conduets at o time, Sinee
the two windings have & common core, the mag-
netic ficld of the choke behaves as it would if the
current. were carried continuously by« single
winding. The result is 2 “voltage doubler’” that
retains the usual advantages of choke-input op-
eration: improved filtering and regnlation, and
nearly constant. reetifier current during  cach
half-cyele.

Assuming negligible direet voltage drops in
the choke and rectifiers, the output voltage is 1.8
times the rows, voltage of the transtormer. The
advantage of this result is shown by the following:

Frample: | have a surplus TV power trans-
furmer 'whose sceondary is rated at 800 volts,
center-tipped, at 200 ma., What can 1 expeet from
it, using the circuit of Fig, 12?

140

L]

120

) .
! . \

Fig. 8—Voltage-regulation curve of the
supply diagrammed in Fig. 7. The regulator

slightly above 30 ma.
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of

Fig. 9—Conventional unregulated half-wave circuit.

First, the output voltage is
Fo = 1.8 K = (1.8)(800) == 1440 volts
or perhaps 1400 volts, allowing for the drop in the
choke and rectifiers. Second, the maximum per-
missible current must be based on transformer
heating. The usual TV power transformer is
rated for continuous duty with a capacitor-input.
filter following a full-wave center-tap reetifier.
Grammer ! found that the transformer winding
losses are reduced considerably when the truns-
former i$ loaded intermittently, as in amateur
use, and when the filter includes an input choke.
‘These savings apply to the voltage-multiplier
supply, with some modification. The sccondary
current in Fig. 12 is twice the output direct cur-
rent, und it is delivered by the whole secondary
rather than one-half the secondary as in the case
of the center-tap rectifier. This fact increases
both the primary and secondary winding losses,
although not in the same proportion. On the other
hand, Grammer's meuasurements show u reduc-
tion in secondary loss by a tactor of 0.5, and in
primary loss by a factor of 0.7, by changing from
capacitor input to choke input. If an average duty
factor of 0.5 is also ussumed, the net result for the
voltage multiplier is a direct output current
cqual to one-half the rated current for the sume
total winding loss. Therefore we can safely draw
Iy = 0.5 Ipareo = (0.5) (200) = 100 ma.

at 1400 volts.

This result is conservative. Grammer pointed
out that the total transformer loss is reduced
still further if we refrain from using all of the
filament or heater windings included in the
typical .small power transformer. For reasons
that seem cconomical to the power company if
to no one else, the line voltage has been creeping
up on us over the vears. Many will find older
transformers still on hand that are designed for
110-volt operation. When one of these is plugged
into the modern 117-volt (or hetter) line, it
should come as no surprise to find it running
appreciably hotter than it used to, even with no
load, because of the greater core loss at the
higher voltage. ‘The increase in secondary voltage
may not be needed. If not, theu it is worthwhile
to use one or more of the idle tilament windings

Y +
K

Z £

Fig. 10—The addition of the shunt diode to a conventional
half-wave circuit permits advantage to be taken of the
voltage-regulating properties of a choke-input filter,
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to reduce the line voltage applied to the original
primary. (A single 6.3-volt winding connected in
series with the old primary, with the proper

YT

Fig. 11— A conventional voltage-doubler circuit.

polurity, makes # good combination for 117
volts.)

Rectifiers and Chokes

For a given output current, cach rectifier of
a voltage-multiplier supply must pass twice the
current required of the rectifiers in u full-wave
center-tap or bridge-rectifier supply. For the
same output voltage, however, the rectifier peak-
inverse voltage is only one half that of a full-wave
center-tap supply; it is equal to the peuk-inverse
voltage of the reetifiers in u full-wave bridge,
which requires, of course, four rectifiers ruther
than two. Rectitiers tend to become expensive as
the peak-inverse rating increases, and conse-
quently the voltage-multiplicr circuit may often
be the least costly choice for a supply developing
more than one kilovolt.

LL r——'—?'f'
OF 3 :

[ e— M -
-
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Fig. 12—The advantages of choke input in reference to

improved regulation and reduced rectifier current may be

obtained in a voltage-doubler circuit by the use of a
center-tapped choke as described in the text.

A practical drawback is the present scarcity
of auitable chokes. This s a new idea, und
manufacturers have not yet come forward with
u line of tapped or two-winding filter inductors.
For the time being, thout the only recourse is
to modify an existing choke for the purpose or
to order a special choke from the manufacturer.
Modification is not too difficult a job for unseualed
chokes, but it means disassembling the core,
removing half of the coil to make the tap,
winding it back on, and reassembling the core.

For optimum regulation, the inductance of
the choke must exceed the eritical inductance
for a given bleeder current, us in any choke-
input filter. A bleeder resistor must be used
if the load is to be intermittent or variable,
as it is for c.w. or modulated linear amplifiers.

(Continued on page 168)
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The

Towering

Problem

BY JAY KAY KLEIN,* WA2LII

the amateur, but none is so towering us a

backyard monster to which everyone but the
next-door cat objects. The amateur that would
slink home after dark if his car were out of style
by more than three years blithely proceeds to
wuy up a 1922-style metal lattice behind a 1962-
style fancy ranch with cantilevered plywoor
deck.

Of course, there’s no one to stop him — except
the XYL, three or four short-circuited neigh-
hors, and maybe the police department under
direct orders from the zoning commissioner.
Heck, if even the little woman signs the ‘‘no-
no-no!” petition, you're a blown-fuse, buddy.

In an ers that has seen four-square tin lizzies
transformed into smooth-flowing metal sculp-
tures, communications equipment has generally
kept its no-nonsense, designed-for-utility look.
Sure, some receivers these days are products of
industrial designers’ drawing boards and may,
with only minor XYI misgivings, be placed on
loving display in the living room. Most gear, of
course, still is relegated by the dust-mop set to
the Niberia of cellar or attic.

Unfortunately, antenna towers have to be kept
on public display ut all times. They just don't

*219 Sabine St., Syracuse 4, New York.

All drawings by WA2LII's XYL, D. E. Klein,

PROBLEMS of all degrees of complexity beset
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work worth a darn down in the basement. To
hams, these structures are u sight for sore eves.
To the uninitiated, these are mercly public eye-
sores. It's hard to realize your little darling is
a personul affront to your wife, your necighbors,
and sometimes even to the men in blue with brass
buttons. That this is so far too often is shown by
the many dismaying reports in QS7' of zoning-
attempts and neighborhood gricvance commit-
tees. It's almost enough to drive une to the citi-
zens band, where you can wreck everyone's TV
reception without fear of losing vour ticket.

Attempts at suppression of your right to con-
struct as large and ugly a tower as you can afford
generally fail, but they do ecause individual ama-
teurs much agony and expense (even more ug-
onizing). But let's face it, on & statistical basis,
amateurs don’t exist: with just about 1/10th of -
one per cent of the population in ham radio, u
random sample of 1000 people could easily fail
to include 4 single ham! All of which suggests —
maybe yvou don’t have to join "wmn, but at least
you don’t have to step on their toes.

When the XYL says “no tower!” or threatens
to plant morning glories at its bhase, you know
something has to be done, especially if she out-
weighs you. What to do? Well, if you look at the
situation just illogically enough, there really
seems to be little need for towers to remain
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barren utilitarian structures. Modern industrial
design teehiniques should enuble manutacturers
and kit-builders to come up with towers that dif-
fer as markedly from box girders ns cars do from
Conestoga wugons, Aesthetically pleasing strue-
tures ean combine strength with grace, and util-
iy with beauty. Kven a simple ehrome-plating
job would help o tower brighten up the average
ncighborhood.

Tower design articles have  frequently  ap-
peared in ST, dealing with such teehnical infor-
mation as wind-loading and sheer stresses. But
articles on design for beauty have long been
missing. Nor have manufacturers dropped head-
first into the breech — these hig shots of the
communications world bave not created o big
boom in tower design, but have merely popped
into the ficld with pivoted poles and guyed gird-
ers. And so we find a complete lack of towers
aceeptable to modern suburbs and sty le-conscious
XYL's.

That is why 1 will present here @ few modest
proposals intended to arouse interest in securing
fowers with the curves vou love to look at.
nketehes are hy myv wife, done with the pious
hope that all XYL's evervwhere will ultimately
benetit, espeeially her. These designs wre merely
offered as examples of what could be done, with
w it le imaggination. Attempts to transtorm these
sketehes into working blueprints could only result

in having your locality deelared a disaster area.

Perhaps the most scrious type of design pro-
sented here is based on the tower strueture of the
Neattle World's Fair, Few stylish suburbs conld
resist the erection of o tower design so well pub-
licized in the mass medin and so elegantly
narrow-wuisted. Revolving restaurant is optional,
of course, depending on the exact degree of 8.w.r.
desired. Last year's model, the Brussels World's
Iair Atomion, may still prove popular in some
arcas. ‘The Pylon of the 1939 New York World's
Ifair is hopelessly outduted, exeept for very old-
fashioned communities, and hence is not illus-
trated here.

Lverlastingly appealing is the Eiffel Tower
style, and the design is perennially popular both
in urope and in North America. Around Mont-
real, the style s, natwrellement, very much ol
rigruewr. Not so popular in North Africa, this style
would vield ground to thut old standby, the non-
metallie pyramid. Obviously, this design is men-
tioned in order to leave no stone unturned: major
drawbuck i land requirement — seventeen ueres
for the Ciizeh model. Guying is not required.

New Yorkers will be intrigued by a tower mod-
clled after the mpire State Building. 1t is pur-
ticularly adapted to w large-city environment.
It built full seale, the tower may be used to
moor dirigibles. Members of the Senate set, on
the other hand, along with thousands of Clon-




gressmen, may prefer a tower based on the Wash-
ington Monument. This design looks best sur-
rounded by acres of grass and tourists.

The Light House esign is particularly ap-
propriate for rare-call DXers. A collapsible model
could also be made availuble for transport on
DXpeditions. At this point, shecr utility has
given way entirely to the aestheties of the situa-
tion. Completely practical, though, is the South
Pole design for permanent. ereetion in Little
Ameriea. Frozen-stiff hams could make real use
of this red-and-white syimbol of amateur rudio
contaect with the outside world.

IFor the most. exelusive suburbs of capitalistie
Anmerica, the Dollar Sign tower is designed to
harmonize with neighhorhood aspirations. With
u Hilver-plated tower of this design, election to
the country elub will come as a matter of course.
The purticularly wealthy ham could construct,
the tower of sterling silver and use it as a giant
woney elip as well as 1 beam holder-upper. At
the other side of the world, possession of 1 Red
Star tower will ensure invitation to the finest
purties and forestull awkward questions about
political relinbility.

Hams of rural inelination will weleome the lust
suggested styvle of tower, which will harmonize
with the most countritied atmosphere. Non-
metallie, unguyed, and inexpensive, a Giant Red-
wood tower may be grown direetly from seed.
Simply plant and water well for fifteen hundred
years.

Although some of these designs may not be as
practical as one would wish, it is hoped that they

g N S
,-—lm.,,i,':’i,}.;l m(&ﬁl,,uv_"_
have given rise to serious thoughts about the
towering problem in the backyard. ‘o ensure
domestie tranquillity, strictly utilitarian towers
should give way to designs in harmony with
other ncighborhood structures. Just as good
design in transmitiers is an aid in avoiding inter-
ference with neighborhood television viewing,
good design in towers is an aid in wvoiding inter-
ferenee with neighborhood sight secing.

In an attempt to work out solutions to the
problenm, T have kept my nose to the grindstone,
cye on the ball, and car to ihe ground. Mosily
I have got o sore nose, bloodshot eyes, and dirt
in my ear. It was ulso difficult to work in that
position. The towering problem still awuaits tinul
solution, but it is now out in the open where
radio umateurs everywhere ean dodge the issue.
[57—]

o Neow Apparatus

Multiconnection Ground Studs

1 1OND loops, feedback and hum are always @ problem to
¥ the constructor and ean usually be lessencd by the use
of 2 good comman chassis ground. The JAN Ground Studs,
shown in the photograph, ure designed to provide a con-
venient means for making a positive equipotential chassis

wround. Beecanse of their constriction, they can be stacked
vertieally and, if necessary, the individual wires ean be re-
moved without disturbing adjacent terminations — some-
thing that iy certainiy diffienlt to do when using o sinele
comtuon ground lug!

‘The stads are available in several sizes, shown in the
following table:
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Type P/N 1001 P/M 5008 PN 7004
Diameter of disk (in.) TH 75 ot
ITeight (in.) 312 L2450 280
No. of terminal holes 12 10 g

All types are made of half-hard brass, clectro-tin plated,
IPrices range fromn 24 cents euch for PN 1001, 33 cents each
for I’ 'N 5008 and 21 eents ench for 1’ 'N 7004, T'he studs are
availuble direct from Jun lingincering, 2018 Pico Rlvd,,
Santa Aloniea, California. T'here is no minimum order,

-— . L. C,

‘&-StraysyS

K10ZJ and K1JOZ had worked each other but
had never met until, by pure ehunce, they hap-
pened to be photographing the Texus murker on
the Texas-Oklahoma state line at the same time.

WAOGBYO, a printer by triude and so he should
know, savs that proof of the high quality of
QST lies in the fragrance of copies 15 yeurs old, in
comparison with the odor from other magazines.
The high quulity of QST paper muakes the
difference.
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You don't see these much any more—
honeycomb coils. These were made by
Coto-Coil a good many years ago, and
are still going strong. See footnote 2
for the present address of the Coto-
Coil Company, if you're interested in
duplicating this receiver. (Or were
you going to wind your own?)

An NAA Receilver

Being a Very Low Frequency Receiver Indeed

BY E. E. PEARSON,* W3QY

~EVERAL months ago the article on the new
b NAA! begun to stir some feelings which
had been dormant for almost 10 years. I

reculled how T used to tune in NAA's old spark
transmitter on 2500 meters back in 1920, It was
those weather reports und press which finally
got me over the hump in learning the code, to
the point where 1 could copy it longhand instead
of by printing the letters. The passing of NAA
was a sad event.

But now, a new NAA was born . . . and what
a station! | began to yearn to hear those magic
letters again. For some time I didn’t do anything
about it, but about » month ago I saw a v.Lf.
receiver announced in one of the electronic
trade journals. [t listed the frequencies of several
stations, including NAA on 14.7 ke. This did it.
Since “frequency” had no significance when
thinking of such stations, I determined that 14.7
ke. was about 20,400 meters. I recalled that my
old Honeycomb coil tuner with the 43-plate Mur-
dock eapacitor would tune in LY, the American-
built station at Bordeaux, Frunce. LY trans-
mitted on 23,500 meters. T looked back through
an old log (the original one, in fact) and found
the circuit for the receiver which 1 used at that
time. It included a 1500-turn coil which, with the
variable, was connected to the grid and plate of
the old Audiotron tube (the famous ultra-audion
cireuit).
For some reason 1 had kept scveral honeycomb
* 448 W. Clapier St., Philadelphia 4t Pa,
1 Baldwin, “NAA — 1961"", QST October, 1961, p. 80,
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coils all these years since | left 8ANZ at Toledo
and, sure cnough, the DL-1500 was availuble,
In no time I had slapped togcether some gear
and was ready to look for NAA. However, the
ultra-audion circuit didn't pan ot too well with
the *‘half 12AY7" triode I was using, so I re-
gorted to the time-honored *‘tickler” eireuit.
Here again fortune was with me, for I had a
t00-turn coil which worked beautifully. The two
voils were mounted on a mailing tube which just
happened to be the correet diameter. For the
tuning capacitor I used a .001-uf. Cardwell. This
combination covers a frequency range of about
10 to 20 ke.

Upon connecting an antenna to it, I discov-
ered that loeul broadeast signals (non-existent in
1920) can reully put stuff into a direct-coupled
receiver. In this situation still another honey-
comb c¢oil, once of 200 turns, trapped out most
of the broadeast racket. Huving gotten rid of the
distractions, 1 could heuar several stations as |
turned the big Cardwell capacitor. I camped on
one which scemed louder than the rest and after
listening to a great deal of code groups and other
items the station suddenly broke off and started
veemm ttsmm teemm —ee o+ = .= — | There were
those old letters aguin . . . I could almost bawl
a8 the memories came back.

Having built the et initially for battery power,
with a 6-volt lantern battery and a single 45-volt
B battery (that wuas the 1920 arrangement),
I bowed to progress and mouunted a silicon-diode
rectifier and power transformer on the “chassis.”

QST for
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In order to feed the output into an audio ampli-
fier 1 added a transformer I happened to have.

Running the signal into the audio amplifier
turned out to be u surprising experience. Some-
how I couldn’t get any *‘gain’’ out of the ampli-
fier. In due course I figured that the 15 ke. from
the oscillating deteetor must be the culprit, and
so it. was. There was a 1.5-volt v.L.f. signal pres-
ent across the output of the transformer! This
signal would not bother a pair of carphones but
did it ever plug up an amplifier! Some sort of
low-pass audio filter is & must if one intends to
use the signals to feed u speaker. Such a filter
is shown on the diagram. It is the one suggested
for modulators in the ARRL Handhook (sce Fig.
9-12, p. 268, 1962 edition ;.

Another thing. Tie the antenna terminal to
the longest, highest picce of wire you can locate
and by all means conneet the ground side to &
witer pipe or equivalent. At 15 ke. the leakage
back to the line through the power supply isn't
u good “ground.” Finally, reverse the leads to Ly
if the receiver doesn't oscillate.

I brought the receiver into my lab at the com-
pany and showed it to several hums of the present
generation, most of whom are ¢.8.b. enthusiasts:
They gazed upon my museum piece with awesome
wonder! Here wus a receiver operating ut 15 ke.
Why, that's audio frequency! (iad, look at the
size of those coils! And the *‘bandspread’” with
that .001-uf. capacitor!

Photographs of the antedeluvian device and a
cireuit for it accompany this article. Tn building
it, there's one big bitch. Where in this day and
age does one get the honeveomb coils? All I can

W3QY's NAA receiver seen from the front. You've heard

of ""breadboard.’’ This is it. At these frequencies you can

put the parts just about anywhere you want to, without
worrying about the losses.

say is that the original ones were made by Coto-
Cloil Co. and 1 believe the company is still in
existence.” The receiver is terrific for code prac-
tice and it will run along for hours with a heat
note as steady as a rock. And aside from that, it
will give vou the unforgettuble experience of
tieuring NAA! [asT]

? The Cuto-C'oil Company is still very much in existence,
at 65 Pavilion Ave., Providence 5, R, I. WIBES of (‘otn-
(Coil tells us that if there is enough demand for the coils
mentioned in this article, they will be made available, 1f
you're interested, write directly to WIBES at the ubove
address, — Editor,

Ly

—0

1ISV. AC.

Ci—.001-uf. variable.

Cp—100-puf. mica.

Ca—.1-uf. paper.

C4,5—30-uf., 150-w.v.d.c., electrolytic.
Co—470-pupf. mica.

C7—330-upf. mica.

Li—1500-turn honeycomb coil (see text).
L2—600-turn honeycomb coil (see text).
La—200-turn honeycomb coil (see text).

L+—20 hy. choke (Stancor C-1515).
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g: Fig. 1 —Schematic diagram of the NAA Receiver.

Ri—2 megohm, V2 watt.

R:—10 ohms, 1 watt. {Included with silicon-diode rectifier
listed below.

R:—250K, 2 watts.

R¢+—500K.

SR—Silicon-diode rectifier {Sarkes-Tarzian M150).

Ti—Power transformer, 250 c.t., 25 ma., 6.3 v,, 1.0 a.
(Stancor PS-8416).

T;—Output transformer, (the author used a Stancor
A-4752.)

V—Any receiving triode with 8.3-v. haater.
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By combining the features of the phasing and filter types of carrier and sideband
suppression, } K2AC finds that more complete suppression is obtainable in practice
with less critical adjustment of either section.

Phasing/Filter S.S.B. Generator

Dual System for Better Sideband Suppression

BY DR. LEO H. McMAHON,* VK2AC

present-day form, late in 1947, the two sys-

tems of sideband generation — filter and
phasing — have been subjected to much experi-
mentation and practical testing. As to a prefer-
ence between the two inethods, the trend toward
the filter system, in one form or another, by
manufacturers of amateur equipment may be
taken as u guide. This also follows a long-estab-
lished practice in conmumercial communications
svstems. For the home constructor, however,
hoth systems present problems. In the case of the
filter system, the main ones are cost, positioning
of the basic frequency in respect to the filter
response, and sideband switching. With the
phasing system, they are in the adjustment of
the phasing controls (particularly iu r.f. phasing ),
limitation of the suppression obtainable in prac-
tice, and wide frequency response unless special
steps are tuken to minimize it.

[t was considered that it the two systems were
combined, each in a simple form, the end result
would be an improvement, ¢ven if cach svstem
way not adjusted to a highly accurate degree.
The chance to put this into practice came with
the availubility of a ‘“‘Sidebaud Package’ ! built
in its originally deseribed form, but in which the

SINCE the introduction of amateur s.s.b. in its

%92 Pitt St., Randwick, Sydney, N.S.W., Australia.
t Bigler, " A Sideband Package,” QN7’, June, 1938,

sideband generator was not considered satisfne-
tory. This generator was simply replaced by a
new one consisting of a low-frequency phasing-
tvpe generator, followed by u single half-lattice
filter. ‘The end results from this generator have
been excellent as to both earrier and sideband
suppression,

Audio Phasing Circuit

The phasing system used (see Fig. 1) is essen-
tially the one deseribed by W2EWTL,? but sealed
down to approximately 440 ke. This frequency
was chosen chiefly because suitable erystals were
on hand. The exact frequency can be a matter of
choice. The audio output at Tzo in the original
“Package " circnit was found to be sufficient with
u little to spure.

"There is one minor modification in the input
resistor of the B & W uudio phase-shift network
used in the W2EWTL circuit. The division of audio
voltage input to the netiwvork must be in the ratio
of 7:2. This ratio is determined by the position of
the moving arm of the 50U-ohm input potenti-
ometer. However, it is possible to get this ratio in
respect to cither end of the potentiometer. This
may cause confusion which can be avoided by
using a fixed 500-ohm resistor as part of the net-
work, so that the higher voltage is always applied

 Vitale, “('heap und Fasy 8.8.B.,” QST, March, 105,

VK2AC's sideband generator is con-
structed to fit in the space occupied by
the original generator in the W6TEU
exciter. To the left are Y, and Vi,
the audio ratio and balance controls,
the plug-in p.s.n, and the 12AT7.
Near the center are R1 and Rz, the
s.b. selector crystals (disregard the
frequency marking on the foremost
holder), and a round shield can
containing L L2. In the adjacent line are
Laly, the 12AU7, and the 6AGS. Ca
(hidden) is mounted between the two
tubes. At the right-hand end of the
chassis are the 6BU8, Tz, the filter
crystals, and Ti.
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Fig. 1 —Audio and r.f. phasing circuits. Audio output from T:o; in the *'S.5.B. Package'' now goes to the W2EWL phase-
shift circuit (portion between broken lines in which original component designations are used) instead of to the balanced
modulator. R.f. input to the W2EWL balanced modulator is now at 440 ke. instead of 9 Mc. Semiconductors replace

vacuum diodes in W2EWL's balanced modulator. The oscill
Resistances are in ohms, and fixed resistors are Y2 watt

ator circuit is a modification of one used in the ''Package.’’

unless indicated otherwise. M indicates mica. Other fixed

capacitors not listed below are disk ceramic. Values in the W2EWL portion of the circuit are the same as in the original.

C1—Mica capacitors in parallel (see text).

Li—40 turns No. 24 enameled, %-inch diam., close-wound.
Lz—13 turns wound over center of L;.

Ls—Approx. 1.3 mh. (see text).

to Pins 1 and 5 of the p.s.n. as required. Inereas-
ing the total input resistance to 1000 ohms has
little effect in pructice. f & potentiometer of less
resistance is available, this can be used with o
smaller fixed registance to maintain the total of
500 ohms, if desired.

The coupling transformers used between the
audio phase-shift stage and the balanced modu-
lutors are simply u pair of high- to low-impedance
audio transformers. In the original W2EWL unit,
it was suggested that 20,000 to 200 ohms be used.
Anything of this general nature is satisfactory
provided that the two transformers arc similar.

R.F. Phasing

The r.f. oscillutor that generates the basic
440-ke. signal (also shown in Fig. 1) is patterned
after the low-frequency circuit used in the “Pack-
age.” The phasing arrangement is a very simple
RC network suggested by ZLIAANX® It is cou-

November, 1959,

October 1962

Ls—25 turns wound at ground end of L3.
R, Rs—Wire-wound control.
Rs—Nominal value (see text).
Yi—Channel 318 (surplus).

pled to the output tank of the cathode follower., A
value of (00 ohms wus used for the resist-
ance arm, and the capacitance required for w
reactance of this same value is approximately
3600 puf. Several capacitors of smaller values in
parallel are used to muke up o totul of approxi-
mately the required value. Likewise, I3 is made
np of suveral higher-resistance values in parallel.
The resultant eapucitunce and resistance are jug-
gled until the r.f. voltages measured across the
two arms are equal. Once this condition has been
attained, no further adjustment of r.i. phasing
should be required — 4 point that should appeal
to all who have tried to adjust the two-coil
system.

L should be a coil of i.f. type that will resonate
at 440 ke. with u capacitance of 100 uuf. So far as
the coupling coil Ly is concerned, it is nceessury
that it be ouly large enough to produce about 2
volts of r.f., peak to peak, across the output ter-
minals. There is no point in making the coil
larger than this.
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DECIMAL VALUES OF CAPACITANCE ARE IN Alf.;
OTHERS ARE IN ,up(. EXCEPT AS INDICATED.

Balanced Modulator

The bulanced modulator is a 440-ke. version of
W2EWL's, using semi-conductors instead of the
vacuum diodes. To maintuin the sume LC ratio
in the output circuit requires an increase in
capacitance of about 20 times thut used at 9 Me.,
or a value of 0.02 uf. for each of the two capuci-
tors. the resultant of the two in series making a
capacitance of 0.01 pf. across the coil. (As a con-
venient way of arriving at the size of coil needed
to resonate at 440 ke., a coil was wound that
would resonate ut 4400 ke. with 1/100 of the
capacitunce, or 100 puf.) A crude attempt was
made to mateh the 0.02-uf. capacitors by connect-
ing them aeross an audio oscillator and measuring
the voltage drop across individual capucitors
until a pair with essentially the sume drop was
found.

Wire-wound controls were used at B; and Ro
because they were found to be more reliable and
positive in their action than carbon units.

Crystal Filter

The output of the balanced modulator feeds a
conventional Class A amplifier stuge (sce Fig. 2)
which is followed by a single half-lattice filter.
It is possible to overdrive the 6AGS, so the input
coupling should be adjusted to avoid this.

The nse of u single half-lattice filter in this
combination gives ull the results required. Sur-
plus erystals were used and, since it is » dificult
job for most amateurs to alter the frequency, a

XTAL
S

FILTER
SM

al

different approach was used in selecting the basic
frequency in respect to the filter curve. A study of
the surplus-crystal frequencies available, shown
in the following table,® will reveual recurring fre-
quency differences of 1389, 463, 926, 463 and 1389
eyeles when two-digit and three-digit channel
numbers are interposed.

Channel Fundamental Difference
No. Freq. (ke.) Clycles
317 440,27

38 440.740 463
318 441.666 926
39 442.592 026
319 443.055 463
10 444 444 1389
320 444444 0
321 446.296 1339
41 445.833 463
322 447,224 026
42 448.148 026
32 448.611 463

By experimenting it was found that a fre-
quency separation of 138) cycles between the
two filter-network crystals was sufficient. This
represents the difference between Channels 320
and 319. Then, depending on the type of micro-
phone in use and the general piteh of the oper-
ator's voice, the carrier frequency chosen was
163 or 1389 cycles below the lower-frequency
filter crystal. The carrier eryvstal frequency in
Fi is shown as 441.666 ke.

son, “Surplus Crystuls,” (Q, January, 1957.

44] K,

E:
SM

6AGSS 68U8

SIDEBAND |4

Im

SELECTOR

444,444
K,

Fig. 2—Crystal sideband filter, balanced-mixer and sideband-selector circuits. This section fits between the balanced
modulator of Fig. 1 and the 2250-kc. mixer of the ''Sideband Package'' circuit. The sideband selector replaces the
original system in the ''Package.’’

Resistances are in ohms, and fixed resistors are /2 watt unless indicated otherwise. SM indicates silver-mica capacitor.

Other fixed capacitors not listed below are disk ceramic,
C2—3.5-12-uuf. trimmer (Centralab 827-B).
C3—"Gimmick’' (see text).

C4—65-340-puf. trimmer (Elmenco 303).
C;—100-500-upuf. trimmer (Elmenco 304).

Ls—5 turns over ground end of Ls.

Le—Same as L3 (Fig. 1).
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L7—20-uh. iron-slug coil (Miller 4407).
Ry—Wire-wound control.

S1—3-pole 2-position rotary switch.
T1, Ta—455-ke. i.f, transformer,
Yz—Channel 319 (surplus).
Ys—Channel 320 (surplus).
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This procedure is so simple, and gives such
good results, that it is advisable to purchase a
few odd erystals with which to experiment. The
aid of other amatcurs should be enlisted and their
opinions sought and studied to decide which cur-
rier frequency is the most satisfactory from un
audio point of view in each particular case. This
may not seem to be a very scientific approach to
the problem, but it represents by far the most
satisfactory method from the practical angle.

A variable phasing capacitor (C') is necessary
for adjusting the filter to optimum. To provide
a range of adjustment, a small fixed capacitance
in the vicinity of 2 to 5 uuf. is placed across the
lower-frequency crystal, and a small variable
capacitor of about 3 to 12 uuf. or so across the
other.

The transformers used in the filter are of the
ordinary type, padded to approximately 440 ke.
and provided with a capacitive center tap.

Balanced Mixer

The balanced mixer stage (Fig. 2) uses a 6 BUS,
which has worked very well and gives a conver-
sion gain of about five. Balancing controls were
tried in the experimental model but were not,
found necessary. (‘3 was made by twisting to-
gether two pieces of insulated wire.

Sideband Selection

Sideband selection is accoinplished by shifting
the frequency of the oscillator feeding the bal-
anced mixer. The system of sclection used in the
original ‘“Package’” was ingenious, but it may
give rise to a possible source of trouble. In the fre-
quency-multiplying stages any generation of a
fifth harmonic might be applied to later stages
and appeur as carrier. It is not possible to bal-
ance out this fifth harmonic and so the prac-
tical carrier suppression may not be satisfactory.
Nomc fifth-harmonic encrgy is always generated
in the multiplving stages and can feed into the
output stage by devious routes.,® With the cheap-
ness and availability of crystals ground to u
desired frequency, the method shown in Fig. 2
is an easy way to avoid this possible difliculty.
‘The two crystal frequencies should be spaced
twice the carrier frequency. Crystals ground to
specitied frequencies may be obtained reasonably
from several tirms advertising in QST.

Construction

Physically, the unit was constructed to replace
the original generator in the *‘Package.” How-
ever, a & X 914 X 3-inch chassis was used to
allow mounting of some of the components
underneath. The first things mounted were the
carrier-insertion potentiometer and the sideband
switch to fit in exactly the places occupied by
these controls in the original unit. From then on,
parts were mounted with an attempt to keep r.f.
scctions as well spaced and isolated as possible to

6 This was not definitely confirmed by the author, nor
has this difliculty been reported by anyone who has built
the *“ Package.” Adequate shielding of the multiplicr stages
is important, of course, — Editor,
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avoid unintentional coupling. The audio trans-
formers were mounted underneath on upposite
sides of the chassis. The diodes were mounted
between the bulancing potentiometers and the
0.02-uf. cupacitors, as well spaced as possible and
at right angles.

The balanced-modulator coil, L;, wus mounted
above the chassis and covered with a shield,
while the Class A input coil, Lg, was mounted
underneath.

Adjustment

In the adjustment of any s.s.b. transmitter,
the use of a v.t.v.m. with an r.f. probe is almost
mandatory. The first step in the adjustment is to
see that the two crystal oscillators are operating
properly. In the low-frequency oscillator, the
input to the arm of each balance potentiometer is
about 2 volts peak to peak. This is not a very
large value, but it is quite sufficient for the
purpose.

The next step is to peak all of the tuned eir-
cuits. To do this, the crystals are removed from
the filter, and one of them put in the oscillator. A
spare FT-243 cryvstal, or a capacitor of about
10 upf., is inserted in one of the filter sockets to
provide a small amount of cupacitive coupling
across the filter.

Set the phasing capacitor, s, to minimum,
and unbalance the modulator by running one of
the balancing potentiometers to one end. With
the output stage of the exciter feeding a dummy
load, and with some sort of output indicator,
such as a v.t.v.m., conneeted across the load, (or a
receiver tuned to some output frequency of the
transmitter, as described in the s.s.b. chapter of
the ARRL Handbook), all tuned circuits are
peuked.

Next, adjust the injection from the ecrystal
oscillator to give inaximum gain in the conversion
stage. With Sy set to the low-frequency crystul,
set C5 neaur maximum capacitance and adjust
L7 for maximum injection. Then adjust ('3 for
optimum injection. Now turn S; to the high-
frequency erystal and adjust €4 for the sume
injeetion. If the same injection cunnot be ob-
tained, it muy be necessary to repeat the process
with Cs set to a lower or higher value. Optimnm
injection is a matter of only a few volts. Since this
oscillator feeds into u high-impedance load, it is
casy to overdrive the mixer. As a matter of fact,
care must be used constantly to avoid overdriving
at any point in the system. Overdriving is o
most common fault in many s.s.b. transmitters.
Tt is always better to underdrive than overdrive,
so always set the levels a little on the conservative
side.

The next step is to see that the circuitry asso-
ciated with the filter is functioning properly. To
do this, remove the FT-243 erystal (or capacitor),
and leave the two filter sockets empty. Now vary
the phasing capacitor to sec if the signal fed
through to the output passes through a minimum.
It is necessary to find this minimum so that'in the
tinal adjustment the capacitor can be set cor-
rectly for the most symmetrical response. 'The
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Bottom view of the filter/
phasing s.b. generator. The au-
dio output transformers are
mounted at right angles to the
left. Lsle is mounted against
the lower side of the chassis
The balanced-modulator
diodes are at the center. Shafts
extending to the right are Rs
{above) and R: (below).

null point represents the point at which the cir-
enit is neutralized. This point will be very close
to the final correet. position. Whatever signal thut
passes through after the null hay been obtained is
fed uround the filter through struy paths. With
the combination of phasing and filtering, a small
amount, of stray signal is of no importance.

The balanced modulator should now be cheeked
for earrier feed-aronnd. This aubject is suldom
given sufficient consideration. To make this
rheek, replace the L10-puf. capacitor in one of the
filter sockets and then disconnect the two r.f.
leads from the balancing potentiometers of the
modulator. Put the 441.666-kc. crystal in the
vseillator and then listen on a receiver to one of
the transmitter output frequencies. Any signal
heard is o result of leak-around and must he
minimized.

Shielded wiring should be used in all power eir-
cuits. Remember that a capacitance that makes
a good bypass at ¢ Me. may not be sufficient at.
440 ke. The voltuge picked up at the cathode of
the 441.666-ke. oscillutor should be the minimum
required to give full earrier reinsertion, since it
wus found that there was quite a lurge amount of
leak-uround direetly from the oscillator to the
GRI8 stuge. The voltuge required ut injection
grids of the 6BU8 is only on the order of 300
millivolts, peak to peak.

I't. was found necessary to shicld the balanced
modulator output coil. After all other steps had
been taken to minimize the leak-around, it was
found that there was still slight leakage between
the oscillator und mixer tubes, ulthough they
were many inches apurt. Shielding of both tubes
is necessary. Time spent in getting rid of this
leak-around will give you u much better signal.

Now the r.f. leads to the balancing controls ean
be replaced and the ecarrier-balance controls
adjusted for maximum suppression. The greater
part of the carrier suppression takes place in the
balunced modulator with a little additional help
from the tilter. (The main contribution of the
filter ia in eliminating the unwanted sideband.)
iven without the filter, the residual carrier
should be well down in the hum or noise. The
stability of carrier suppression of this high degree
iy quite good, but not absolute.
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The next step is to set the sideband-suppression
controls. This is done first for the phasing sys-
tem, with erystals removed from the filter and the
10-ppf. capucitor substituted as deseribed earlier,
By far the easiest und fustest way to set the ratio
and audio balance controls ig to feed in a single
tone of about, 1000 eyeles and adjust for minimum
response on the unwanted sideband, using o re-
eeiver of sufficient welectivity; otherwise, you
will have to make use of un oscilloscope pattern,
When the audio phasing controls have been set,
replace the filter erystals and set the tilter phasing
capacitor, Cy, for maximum sideband suppression.
It is in this step that vou will need some sensitive
detecting device, since the degree of sideband
suppression  will test the capabilities of any
reeciver. [t gets to a point where it is hard to
decide which to believe — the receiver or the
generator.

An important poiut to watch in these adjust-
ments for sideband suppression is to be sure that
the same sideband is suppressed in both the
phasing system and in the filter. If it becomes
evident that opposite sidebands are being sup-
pressed in the two sections, this can be corrected
by reversing one set of audio output leads, or the
r.f. input leads to the balanced modulator. The
sutting of the filter phasing capacitor for maxi-
mum suppression should come very close to the
previous sctting made for balance in the ervstal
filter. Onee the suppression controls have becn
set, the tuned circuits ean be repeaked. In all of
these adjustments, it is very essentinl to be sure
that no stage is overloaded, since this may lead
to false indications.

In many phasing-type transmitters, even when
the carrier-suppression controls are set to the
optimum points, there is still a lot of residual
signal. This is eaused by the generation of low-
frequency sidebands by the ripple frequencies
of the high-voltage supply. Even when the last
andio tube is removed, where parallel feed is
used there still remains a eircuit through which
these low frequencies can cireulate and so intro-
duce sidebands i the ripple frequeney in the
output. Since the phasing system cunnot sup-
press these low-frequeney sidebands, it is essential

{Continued on page 160)
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Ham Bird-Watchers Award

BY PAUL C. AMIS,* WZRGL

1k current rash of awnrds and certificates has
L indicated one definite luck in hamdom's steuth-
ing. To fill this need, 1t is recommended that the
following new award be thoughtiully considered.

The Ham Bands Bird-Watchers Award

This award will be issucd to those rudio amateurs who can
show proof of obseryving the following bird types found in
or near the radio amateur frequency bands:

1. Gravel-Throated Splatterer

2. Forty-Meter Grouch

4. Ginlet-LSyed Cliek<Wautcher

+. CGireat Amverican Regret

5. Wooley-Headed DX-Snuteher (found perched preeari-

onsly ot hand cdges)

tie Yellow-Bellied V.1.0. Swisher
7. Farly-AMorning Cuckoo

8. Loud-Mouthed Warbler

9. Tail-Bnding Grinch
10, Sideband Garbler twhose callis * Ah<h=li Umm-m lirr-r')
t1. Midnight Band Thrasher
12, Ruted Spouse

* Route 1, Box 438 Poulsboro, Washington.

13. Whooping C'hirpet

11, Long-Winded Coot,

15, Flea-Powered Pushover (found at fringes of DX pile-ups
plaiutively piping *CQ DX

iti, Double-Breasted Peewee

17. Drifting (licker

18. Locked-Key Clubherer

19, Fuzzy-Minded Bandscratehier (locale: found calling
“CQ DX" Jduring 83 Contests)

To those astute followers of the fonosphere who can claim
sighting of ull of the specics on at least three different bands,
the award should be a suitably-framed ARRL Otficial
Observer application,

There may be w number of bird types which
have, by oversight, myopin, or QRM, been Ieft
oft the above list. The author apologizes for such
negleet, but, as a practicing rudio amateur, it
must be recognized that with the passage of
years, he tends to become a Diehard ', [@8F)

A DIRITARD is a ham who worships the very ground his
hieud is stuck in,

o Now dppa/wttud,

Wooden Radials for Cubical Quad
Antennas

rpHE use of wooden radials in the construction of uad
l untennas ix u feature presented by the Steel & Fngine
Products, Ltd.. Liverpool, Nuva Scotia, Cunada,

The radiuls are made of three laminates of straight grain
selected white ush (see eroxs section of a radial in the plioto-
graph). The grain in all three luuinates runs lengthwise and
the laminates are all treated with wood preservative un top
of which is sprayed a cout of cpoxy enamel. A fourth Luni-
nute in added to the radials between the spider and the 10-
meter portion of the antenna, for greater strength,

Itaeh tinishied radial weighs about Aty pounds, and nyeug-
ures 4 inchies sgquare at the spider end and | ineh square
at the other end,

Aluminu spiders, mast couplings, 1 boom, cte,, ure
also availuble for building a complete cubical guad antenna,

-— B, L. C.

Mobile Antenna Band-Changing
Contactor

ql,wmu contacts have been used inside loading coils for
vJ years, but some made pour r.f. connections to the coil
and sometimes * hung up ' on the coil turns,

Cp

October 1962

The BandNpanner mobile antenni nsew 2 new cireular
contactor that cannot get canght or twisted ont of shape and
ix completely free to rotate. The special contaet, shown in
the photograph, is aftixed to the lower end of 4 whip and is
made from a spienlly-shaped copper eonduetor, This assem-
bly can he pushed up or down, plunger style, inside a fiber-
glags colunin which contains the untenna foading eoif, The
movable contact makes connection to the bare turns at any
desired part of the loading ecoil. T'he top whip is calibraterd
at the faetory so that it ean be raised or luwered quickly to
the proper setting fur any band from 75 through 10 meters.
For fitting mto the garage or carport, the wiidp can be
teleseoped down so that the over-all length of the antenna
is only i inches ‘Model A-61) or 60 inches (Model 3-62).
The antenna is manufactured by Webster Mfg, Cu,, 317
Rocbling Road, South San Francisco, California.

— B. L.C.
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Bouquets to the strong South American effort by YV5AGD

on both c.w. and phone. With 435,150 c.w. and 252,180

phone points, Antonio was 2nd highest DX scorer in both

contests, a total of 2868 contest QSOs! With such an

improvement over his 1961 score, this station should
be tough to beat in the 1963 ARRL DX Contest.

Scores Climb Despite Conditions

Official Results—
1962 ARRL International DX Competition

PWENTY meters was open to Central Asia via
Ft.he short skip path over the North Pole at,
1430 GDMT, 17 March. The boys were work-
ing such juicy ones uy AC5CP, VQ8BM, und
VU2AJ. Those who had worked them were fran-
tically scarching for additional rare multipliers
during the short opening. And there one wus . . .
a weak watery signal with a slow halting fist
calling a long long CQ . . . dah dit dah dit dah
dah dit dah. You could feel the reecivers stopping
on the frequency, beams zeroing in, and hear a
few of the boys swishing in and peaking their
finals. Oh boy, was it a JT1 or AC3? There, he's
finally signing . . . de de KN1 -—— KNI - .
Don't ask me, I don’t know.”

Sounds like an Alfred Hiteheock thriller, but
WOIIIN depicts this episode from the 1962
ARRL DX Contest of last February and March.
What is a )X Clontest anvway? Ask any entrant
and he probably isn't sure himself. Suid K1PIA,
mystified at his own participation: “Hadn't
planned to enter, but once started, I couldn’t
stop.” Is it the compectition? Is it a chance
to get new countries for DXCC? Is it 4 chance
to demonstrate your ability to entice DX with
operating skill during a given span of time?

‘The ARRL DX Contest is fair game for every-
one, both the casual and serious DXer, The long
hours might be tough on the ()Ts out for score,
but it provides the peunut whistles a better
chance to sneak the rare ones while the kilowatts
are napping. Gives everyvone v better chance, too,
should there¢ he i band washout. The DX
Contest is popular too for the DXer who can't
“live’” by his rig sleeping with o mike in his
mouth and a key clutched in his paw, in order
to muke the DXCC Honor Roll. The c.w.
contest is traditionally & jewel, with the phone
contest & pot of fun, too. Why not make it a
sidebund contest is a question sometimes asked.
Well, what is the phone contest now? Why
put blinders on the contestant? If he cun come
up with a winning score on sideband, a.m.,
n.bfm., or tin cans hitched together hv a
wet string, or a combination of all, what dif-
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ference does it make? It's a voice contest. }ou
pick the way you want to talk, not ARRL.

The ARRL International DX Competition,
with this its 28th running, is deeply rooted in the
history of amateur wireless. F8ZF reminds us:
“People don’t seem to realize the ARRL DX
(‘ontest is the continuation of the First I'rans-
atluntic ‘Tests. T was too young for these, but
the DX Test is the occasion for mecting old
friecnds and making new ones.” Yep, the 1962
DX Contest was the latest in a long line of chal-
lenges to the DX Contester. Let’s examine just
what transpired in the February-March 1962
fracus.

C.W. Highlights

It's no secret the m.u.f. has bcen dropping
like a balloon leaking hydrogen, but it's also
obvious from this yecar's scores that the DX
hounds have been compensating for it with more
use of 40 and 80 meters. Actually, conditions
were really pretty fair both c¢.w. week ends,

—-PrescoT;E v N{ -

-

GOOD LUCK.




with 15-meter openings giving the boys a needed
hoost. Unfortunately, most of the DX crowd had
long given up on lU-meters as a ‘“‘Silent Key,”
and thereby missed some good opportunities.
W6GQK bemouned the fact with: *“ Band condi-
tions were good considering the fairly low sunspot
numbers. Ten meters was open during the day,
but not much use was made of the opening.”
Newcomer KINOL commented: “‘T'he only
c.w. contact made in two yeuars in amateur radio
on 28 Me. wus during the ARRL DX Contest.”
WAZ2IZS detected a faint pulse: “Ten meters
still has some life in it yet.”” The 10-meter ship
may have a considerable starboard list, fcllas,
but let's not give up the ship until it's sunk!

Scores took u considerable upturn this year.
Last year only 27 W/VEs topped 200,000 points
compared to 59 this year, while 30 non-W/VEs
broke 100,000 to 41 this yeur. \WV3MVB ponders
un explanation: ‘“Band conditions are going
down with the sunspots, but iny score huas
doubled euch year for the pust three years.
What's the reason? Kxperience and improved
operating practices? According to my graph,
watch out next year.” Conditions to the Indian
()cean and Asia were in the doldrums with our
good friend Milt, VQ8BM, noting: * Band condi-
tions were very poor compared to last year,
openings being of much shorter duration. Next
year I expeet to be back in the UK. under my
former call, G3GVQ. Have reully enjoved the
DX Contests.” VU2MD reported poor conditions
with only short band openings to W/VE. When
they were coming through though, a host of
callers were on frequency, with WAGKMF
noting ZK1AR's command to the tailending
flock of brethren: “I'm going to work KO9VRU
or bust.,”” Meanwhile, luck wuas with K7CTI
who “was pleased to snag VS4RS in Sarawak
one-half hour before the countest was over.”

Rigs ranged all the way from complete kilo-
wutt S-Lincs for each band to mobile rigs like
K3JOY/1: “Yes, I know it is probably the
lowest submitted score, but I'm proud of it. It
may interest you to note that K3JOY /Mobile
in Mass. worked UA3HR, my first real DX from
the car. Maybe | get the hooby prize for the
lowest submitted score, but by golly, I was in
there trying!” WGERS philosophizes on power:
**I have worked these contests with everything
from a 5-watt 6AQ5 crystal oscillator to the
present 800 watts. Having now discovered how
much easier it i8 to work themn with 800 than
with 5 or even 5000 watts, I must reluctantly
conclude that Lord Acton's celebrated dictum
has an application not dreamed of by him:
‘Power corrupts, and absolute power corrupts
absolutely.’ "

Power rates operating uability as well, with
W5BUK nominuting HC1AGI, with a kilowatt
of operating skill, for the ‘“Most ubiquitous,”
that, is being evervwhere with the mostest. most
of the time. HCLAGI was just thut for the world’s
top score with Don McClenon, W3EIS/HCLDC
operator, keying 826,677 points to become the
first winner of the brand new and top DX trophy
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NUMBER OF COUNTRIES WORKED BY BANDS

20 ON 3S5Mec.

] SOON 7 Mc.

LISTED ARE COUNTRY TOTALS { 750N 14 Mc.
MORE THAN | 600N 21 Mc.

150N 28 Mc.

( Lower Totals Not Listed)

CALL [t [ i Jar [ae[ CALL [ie L [t AL e
WIBIH [20] |85|77|19|w4DQS |34|68|8I |T7|20|
KIDIR (23 w4 DXI (20 6l
WI1JYH |21|53|96(66 W4 HUE 52 65|24
KIMLI 96 WA4JAT 77|61
K1MOD 63 W4JFE 86
WINJL [28 W4 KFC|42|72(94(80/|24
w1QMMm|20 wakxy 5|31 |69llo2/86/|19
wWiwy 68 K4 LPW 68|15
W2AYJ |22(76|75|62 W40PM 75

K2DCA 52|83|75|21 |[W4RQR [25|59|77|77 (23

K2DGT [36[70(76|71 |21JWASHJ (2i

W2EQS |23 K4TML |31 |63|76|76|18
W2ESO 78(61| [warwx| |s1| |81
K2FC 77 K4ZKI 7616915
W2FXN 84| WS5BRR 70|"
K2GUN [23| [79/64

WSCKY 75(19

weRw
wicor ¥ |53{75| |ITlweTzD 18
W3GRF [37{73(90[79{15| wews 19
W3IYE 76 KH61IJ 85
wakrq °¢| |e6|7e[63| [w7PGs 75
W3KT 63| |wsFGx | [rOot81]78]20
W3MFJ 76/60, |WBJIN 71
w3amsK+|37(87(118{96[25] wazum |20 69
W3MSR 15| WOGIL 60
W3MVB| |80 |64{21|WOIRH 8l
wanwc 67 WOJGV 62
w3QQL 15| WONII 64
w3sax| |60|79 W9ORQM 65
w3TMz¥#|35|60/88|72| |w9vso 65
wawipe| (58] |62] |wownv|esi77
W3ZA0 (20[50{ (e8| lwaBmm| (51| |6l
W4AZK 77 W@BTD 73
K4BAI 65| |waFpoL 77

$#Multi-operator |wa@aIH/VES |23|65|81|67
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in the world, the ('arl-Eric Rosen SM5EBUG/9Q5
Memorial Award, donated by Harry Nadley,
W3INH. This trophy is to he presented annually
by W3INH to the highest scoring single operator
in the ARRL DX Competition as n memoriul
award to some famed DXer passed away. This
year'®s trophy is in memory of SMSBUG/IQ5
who gave his life in United Nations' serviee in
the Congo as raudio operator aboard the aireraft
of Dag Hammerskjold that erushed near Ndola,
Northern Rhodesiz.

U.S.A-way, Vie Clark, WAKI'C, earned top
honors with 721,112 points. Here's the way the
top W/VE single operator scores over 20018
points (200,000 points, that is) stacked up:
WAKEFC 721K, W3ECR 656K, W3GRI G351,
K2DGT 56418, WADQS 630K, WSFGX 72K,
W3ALB 4681, IKATMI, 451K, WARQR 447K,
WOAITH/VES 436K, WIBIH 19K, W3MVDB
J05K, K2ZDCA 391K, WLIYH 383K, W3KIV
380K, W2AYJ 375K, W2W7 345K, K2GUN
209K, W3ZA0 298K, WHHUIS 204K, W6IBD
2081, WHWZQ 283K, WHIAT 2731, WisQN
267K, WHCKY 263K, WOHIT 261K, KIDIR

C.W. Call-Area Leaders

Single-Qperator

WIRIEL, ... 676 WIWNV. ... 22167
K2DUT it 138 WORMM. ... 204980
WRECRL. ..., VITEK . .. . 15,582
WK VIS2BV., ... 11687
WiwzQ... WANTH /VISS . 436,500
WGIRD . ... 2 2 VICINO........ 91,800
WHGL) oL 15,1 VESIV.. . o (ST}
W7PGS. ... 206853 VEGHG, . ..., .. 20,670
KL7TJDO....... 12,012 VO2NA........ 11,808
WSIFGXL ..., .. 172,752

FWIDMEW, opr.

Top c.w. score from Africa was 5N2JKO with 1211 cw.
contacts, multiplier of 45, and 163,485 points, plus 50,826
points in the phone contest. Nice going, Mike,
on earning two certificates.

DX Continental Champions

Stugle-Opirator

COv. Lhone
SN2JKO. . 163,485 Africa VQ2AT....58,880
KROAR...201,131 Asie KAZMA. . 35,560
G4CP. L 264,300 Furape  OEIRZ. (.126,550
KP4CC 28,866 No. America XIE1CV . . 327,510
VE2GW. 032 Ocrania KWGDG, 02,432

HCTAGI. . 826,677 So. America YV5AGD 252,180

258K, WRZJM 256K, K4ZKI 252K, WIAZK
2511, WHIFE 248K, WATYE 241K, W4YWX
231K, WOWNV 2201, WIMIN 2261, WA20JD
UUGK, WIFZ 224K, W2ES0 220K, W6LDD
20K, WOKG 218K, KALPW 215K, WORQM
212K, W2FXN 210K, W7PGS 2061, WHBMM
20HK, WEBRR 200K, W30CT 200K. Fantastic
multi-operator station W3MSIK did it aguin
to break the magic onc-million with 1,102,101
points, operators W3MSK, W3MCG, W3PZW,
W3JTC, W3KDDP, WHIYR, W3I'YS, WG6HOII,
and  K3MZY  turning the  trick. Following
WIMSK  were  multiple  operator  stations:
WIHKNYV 761K, WORW 620k, KGIKVR 586K,
WITMZ 180K, WAKEQ 3661, W3WJID 3461,

The DX stations really put in a concerted
uffort. this ycar. These top scorers all topping
100,000 points deserve special mention: HCLAGI
R26IK, YVAAGD 436K, PYHOD 332K, KP4CC
B2RK, YNIAA 307K, YVSANT 260K, ZPOAY
D66, (HICP 261K, HK7ZT 264K, TT2CAH
220K, I'PSBX 210K, HPIHIE 210K, GI3OQR
206K, VR2GW 205k, KW6DG 20815, KR6AR
201K, GWRIT R, JAIVN 196K, OKIZL
L3I, ON3DL ST, ORIRZ 186K, ONAGL
{S6IC, CE3AG 182K, GEBQ 1771, TUDMS 1701,

SN2JKO 1631, 8V 162K, (2D 158K,
CIIAD 155K, G2Q7T 151K, CL3RY 47K,

JALCO 4K, ZKTAR 1381, JATBWA IB7IS,
OKIGT 126K, CT2AT1 121K, PAGADP 116K,
PAOLOU 112K, BI6D 102K, VI2AB 1001, and
multi-op DIAQEF 120K

The e.w. contest sure makes the DX bands
hop. To conclude the c.w. highlights W3URI
vbserved: “The strangest thing was at the end of
the contest at 2400 Sunday cvening. At 2359
bedlam and DX galore. At 2400, u practically
dead band.” And thus it is until the ARRL CAV.
DX Contest 1963.

Pausing from the sweltering heat of both the weather and
the DX Contest, KR6AR tunes in another station. With a
32S-1 and KWS-1 transmitters, 1140 contacts were made
during the contest for highest c.w. Asia score. Since De-
cember 1960, over 4000 QSOs have been made by
KROAR. February 1963 calls for the return trip to K9EHS,
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Phone Highlights

The ARRL DX Phone Contest marches on!
High scoring K2Gi NI sums it up with: **Scores
continue to mount despite declining conditions.”
It’s *‘lots of fun, work, misery, and cussin’’
according to WGOOMR; what a balll Sideband
continues to predominate und grow, perhaps
explaining the higher phone scores. Although
some of the gang grumbled at waiting in line
for ss.b. exchanges, K6TIP/G liked his first
DX Contest, adventure: ““As yvou can see by the
miniseule size of the score here, I'm doing this
not in any hope of award or glory, but just
to keep ‘the other buaboous on the course’
honest, as Stirling Moss has suid. Never having
entered the DX Contest, hefore this year, 1 have
nothing with which to compare my achievements.
Nevertheless, 1 feel compelled to remark how
simple s.8.b. contucts are in the DX Contest,
no culling up or down frequency; the only skill
involved is timing the call properly. Just holler
when nobody else is hollering and you got the
answer."”

T'he phone men also tripped up by not holler-
ing enough on [0 meters. “ Long openings on
28 Me. to America. ‘These were not exploited
to the fullest advautage by the American sta-
tions, consequently comparatively low score on
that band.” -— VQ2ZA'l. “If more people had
known [0 meters was open.” -— WSIBX. “Good
to sce 10 meters still kicking. Didn't think she
would opun up this vear.” - KW6D(G.

W2HDMJ “nominates CR6CA for special prize
for outstanding job of still making QSOs after
he had lost his voice,” while WO(iAL goes for
snappy operating: *‘My nomination for excellent,
operating gocs to VPABP —— even if I did wait
almost un hour for him to eull for W9s.” KOIKL
used her feminine voice to best advantage:
“It's loads of fun to join 100 guys to eall & rare
one and to have the X station say: ‘QRY,
fellows. Let's give the YL on frequency a
chanece."” Ye gads, OMs, we haven't a chance
against that weapon!

NSeore is the objeet, und these W/VE single
operator top-notchers bested the phone fraternity
with 100,000 points and over: WIONK 351K,
K2GNXT 340K, KAMDYX 255K, WHKFC 249K,
W4ABVV 242K, WODURB 179K, K2IEG 174K,
W2IFXN 157K, WONZM 121K, K8PUU 120K,
W2W7 117K, W3TLN 112K, KIRTB 108K,

W3WID (05K, WHIFE 104K, And multi-
operafors:  WINSK S3R4IK, WIHRKK 296K,

WSNWO 222, KOEVR 198K, W3GRF 1631,
WSNGO 1591, W3KTQ (32K.

Conditions weren't very good to Laos, but Clay, XW8AS,

managed to contact a few anxious W /VE stations during

the phone contest. Rig is a KWM-2 to a dipole, replaced
since by a cubical quad.

October 1962

NUMBER OF COUNTRIES WORKED BY BANDS

50N 38Me.

LISTED ARE COUNTRY ToTaLs | 20 ON 7.2 Mc.
MORE THAS {50 ON 142 Mc.

! 50 ON 21.25Mc.

250N 28.5Mc

( Lower Totals. Not Listed)

CALL 32 Gt SRty CALL 138 2 N2 Rehie

(KIRTB |6] |S2 W3TLN 56|50
WIBIH 8| |54 W3WJD 5053
winkk *|38[20/66 K4BUJH| 5

WINJL |28 waBwv |16 [37(61 |62

WIONK|28| (83[54(32|W4JFE |7 72

K2DCA 52| |WA4KFC 14| [72]63[35
K2DGT (13 waLzw 56
K2FC 58 WSAJY | 7 -
K2GXI [20(45|69(65[29] KSIKL 96

K2IEG 25| |96 KSMDX |23(32|72| |34

w2wz | | [61]53] [wenwoi0 [32/63]57]25

w2zx ~ |es]k9ECE 51
WA2JBG 52 wopus|9| |si1]62]35
w3aLgll4| |s7 woJvJ |6 [20]55
W3AYD ler| 1 [wonzmn 34
W3GHD 6l woYsQ 52
o] | Jworr %] [ [sil ]

68 KOIKL 50

85 WOBTD | 5 26
w3kro 16| |52 WONFA 62
W3KT s5/s53] |veEiBC [24
wamsi[27[27|77|72l28|vE2UL [21] I55
W3PHL| |55 VE3PV |8

# Multioperator

X¥BAS




DX phone scores climbed skyward with these
top operators with over 50,000 points carning
speeial mention: XEICV 327K, YV5AGD 252K,
HCIAGI 231K, HI8DGC 230K, KP4AWH
220K, VPS5BP 203K, FSTRI' 167K, VP5CH
1K, LUIDAB 135K, OEIRZ 126K, PZIAX
122K, CTIYE 119K, VP3HAG 105K, KW6DG
2K, YV5AKU 80K, KPLAVQ 82K, YV2CJ
62K, G3DO 61K, CO8JK 58K, HK4EB 55K,
VQ2AT 53K, HRIMM /2K, F2MO 51K,
SN2JKO 50K, and multi-op COSRA 41K,
VP2GAA 58K.

The Clubs

Having lost three straight to the Frankford
Radio Club und lust yeur by a whisper, the
Potomuc Valley Radio Club could stomach the
frustration no more. Dragging all their big guns
to the front, the Washington-area crew boin-
barded all opposition with both birreis to smash
the pursuers with 8,160,687 points. Outnumbered
by the ¥Frankford Club in entries, 60 to 48,
the PVRC nceded the really big scores to bag
the cocobolo guvel, und outscore Frankford's
6,071,845, The Southern California DX Club
maintained mastery over the Northern Culifornia
DX Club for third place, while the Florida DX
Club slipped into fifth with a thundering one-
million-plus score. Wateh that Florida pung in
the future! Also topping onec-iillion was the
Order of Boiled Owls of New York who vastly
improved their standing. A total of 27 clubs
quulified for the listing, with many more ineligible
for luck of three entries.

Certificates

Clertificates are issued to each ARRL section
leader on phoune und ew. and to each single-
operator leading a country. A multiple-opcrator
certificate is awarded to the highest scorer in
ARRL scetion or country from which three such
entries are received. Here's how many certificates
are going out to happy recipients as u result of
this vear's fracus:

car.  phone
Single-operator, W/VE. .. ... .. 67 61
Multioperator, W/VE.......... B 0
Single-operator, DX........... 84 61
Multioperator, DX. . .......... i 0
Club. ... ... 24 13

48

ARRL Director Bob Denniston, WINWX (of VP1JH fame)
visits Canadian Director Noel Eaton (right), VE3CJ, at his
Cayman Islands VP5BP QTH. Bob, christened "'The Golden
Fist,' managed just a brief c.w. stint with the resultant
pileup, with VE3CJ making a serious phone effort, good
for nearly 1000 QSOs, 6th highest DX phone score.
Understandably enough, Noel claims that a long wire
automatically gains 15 db. wheniit's radiating *'de YP58P."

Disqualifications

The following are deemed ineligible for score
listing or awards. In each case disquulification
under contest rule 14 was in view of non-ob-
servance of FCC rules as reported by at least two
accredited Official Observers, or by a single FCC
citation. Such violations as out-of-band opera-
tion, phone splatter outside band edges, key
clicks and spurious signuls, ete. were the criteria

for these disqualifications: ('.w.— K2BMI,
W2MUM, WA2TWG, K4LIQ, WS5MCO,
WABAYF, W60OMR: Phone — W7BTH,
K7MLD/2.

Finis
The 1962 ARRL DX Contest surely was u lot
of fun, and let’s look forward eagerly to the 1963
contest. But let’s remind ourselves not to let
our eagerness get the better of us in our operating
practices, by keeping in mind this DX Contester’s
Code:

Don’t be 1 DX hog.

X-ert vour influence to promote clean operat-
ing techniques.

Courtesy is only a word until you practice it.

Obey all regulations.

Never test without a dummy load.

Timely calls mark a good operator, so lisicn
first.

Employ proper phone procedure.

Send code properly.

Try your best to set an example for others to

follow.
-~ I, L.

Twenty-Eighth ARRL
International DX Competition

Operator of the station first-listed in each section and
country is winner for that area.. . . The multiplier used
by each station in determining score i8 given with the score
--- in the case of U.S.-Canada this is the total of the countries
worked on each frequency-bund used: in the case of non-
W/K/KH6/KL7,/VE/VO entries it is the total of the U.S.-
('znada districts worked on each band. ... The total
number of contacts is listed next. . . . The letters A. B,
and C approximate the input to the final stage at each sta-
tion: A indicates power up to and including 150 watts; B
indicates over 150 watts, up to and including 500 watts;
(' indicates over 500 watts. . . . The total operating time
to the nearest hour is given for each station and is the last
ficure following the score. ... Kxamples of listings;
WIECR 656,232-206-740-BC-80, or final score £56,232;
multiplier 296; 740 contacts; power over 500 watts; total
operating time 80 hours, . . . Stations manned by more
than one operator are grouped in order of score following
single-operator listings in each section or country tabulation;
calls of participants at multi-operator stations are listed in
parentheses. . . . In sections or countries where three or
more multiple-operator entries appear, the top-scoring sta-
tion is being awarded a certificate.
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First time in the phone DX

Contest yielded highest DX

honors for XEICV with 1214 QSOs, 90 multiplier, and

327,510 points. Carlos, who

is secretary of the Mexican

amateur society, LMRE, has participated in a couple of
XE4, Revilla Gigedo, DX-peditions.

C.W. SCORES

ATLANTIC DIVISION
Enstern Pennsyluania W3RYX lW3n }?%)s 13%0) " Southern New Jersey §VA~0TL 108- 6- 6= =
\3ECR !.656,252-296-740-BC-80 90-170-389- B-92 | gopCa, . .3 35-556- (=67 | \WA2QMJ. ... 0- 4- 4 A--
e W3DBX (\Wie DEX 158 WaP XN . S0 oie s aon (8T | W2CXM (Boprs.)
W3SQX. . .267,729-209-427- 179, 5’0 170-352- B-60 K2GHM . . 138.165-151-305- (75 66,690- 95-234-AC-78
\W30CU. | 200,072-178-376- (- - | KSNUM (10 oprs.: W2GGL. .. .89, (54-127-23 1-BC-47 ; )
W3EQA .. 192,418-178-36%- (48 W3OMZ (KZJX}S.H\I\(I)(; \I}I-Z(,-SO W2HDW. . 56.970- 90-211- A-20 Western Pennsylrania
“glégsigl)géq%gigg = -1 W3 5o %;7_ D 1gs “"A%th K...;g,gs?- 23;7? A-28 | W3ZAO. . .298,368-244-444- (=60
3CGS. ..162,582- - (7 oYW 12,504~ 88-161- (252 | W3 15,675 55- 45 A-:
3GHD...76720-112-229- (- -1 W3DAO (Wf? B}(X..ﬂmo GSY) | RSCPR ioa0- Set i ook | Rapml e S e
oL TAATZ15214- (45 2.012- 52- 77- C- = | WAQBLY . .26,280- 73-120-AB-12 | .5952- 31- A= A-15
.-63,504-112-189- (%- - MdoeDolooD. W3DVF/2. 22,818 68-112-AC- - .1254- 19- 22- A- 7
62,790-103-198- L~ — MOl L W2QKJ....18,480- 56-110- B-30 168- 12- 13- . -
-61,380- 93-220- B-21 ) wagRp. . 635,580-297-714-BC-80 | W25 12,680~ 47- %0-AB-20 | K3NHZ. .. .. 429- 11- 13- A- 5
S B 20| WMVB ! 105.128-249-513-AC-01L 28- 32- 63- C-10
WSAUR L (386 T8-t01- (- - WARIY---300.316-210- S16-HC-A0 jjsmf_ T o ii}| CENTRAL DIVISION
} 2.311- 67-111- S N L
W3SOH. .. 20,865 65-107- Tisapoiisarn. bt iinois
W3CAA. .. .20,493- 69- 99- L 137,538-162-283- (60 WIWNV. .229,167-223-343- (48
W3YP2. .. .15,132- 52- 97- 1102310-140-215- B40 WONII. . . 124,122-151-274- B-58
W3WUH. . .13,050- 50- 87- K C 96'444-141-‘728- -40 WIIRH . .. .Y8,425-127-250- ('-tiR
K3HTZ. ...10,293- 47- T3- T I6.200-127-200. (35 WIDWQ. ..79,296-112-237- (-40
K3JHGS.. .. .9162- 38- 83- TsgT 178- (25 WOIGV. .. 29,820 70-112-AC-29
K3JCT,..... 7320- 40- 61- (33 | K2HBY | WOWLO. | 27,588- 76-121- H-l
W3ADZ.....7056- 42- 56- o | Wzt gy, Whetzs | K 776 T3104- (219
BILL ... 5313- 33- 55- z 216,546-187-386- B-35 | WIWYB. . 20,808 (K-102- C-10
K:RHY r..... :_3:80- 28- 45- WA2KWS (2 aprs.i \\’QQQG,...IS,S 19- 61-103- 1-30
K3INP. ... SH1-31- 37- K 5130- 30- 57- B-24 | KOVPY . .. 15,552- 48-108- B-36
WINCW.....3360- 28- H0- £ /18.000- 60-100- | y -112,600- 50- 8- B-32
K3RIB..... 2464 22- 3%- .14382- 51- 44- R- Western New York . I12430- 55- 76- B-22
W3URE..... 1836- 18- 34- 8928. 18- 62- (-18 o i .5439- 37- 49- (-14
W3HHK.. ... 1620- 18- 30- 5640_ 1047 H 8 W2DSB. . .129,600-144-300- (-48 | wo\tRAT T 13030- 30- 39~ (s
K3MNT. ... .. 720- 12- 20- 3 8’- 2..' 4é' B.2<i W2YRH. .109,500-125-292- (-6 y p :
WalsA, 1Ll 630- 14- 15- B AT 2t | WaBJH . 05,634-126-253- C-!
W3LEZ....... 330- 10- 11- 18 17 18- O 4 K2TQC. .. .41,392-128-238-
R3LSX. .. . 294 7- M= A-~| wiMpy 10 S e e mid [ K2LWR. . 87688-101-296-
K3CNN...... 264- 8- - B-2| garoz " 08 15 15 w5 | K2 1250~ 85-150-
K3OWE. ... 8- - 5 WaBve. S e Bod .286- 79-146-
RiG i kg | WaMSK o, T WAREDC R S
V3KI< (KaJl,J W&KF ) 9 101- B-12
N oar R (10 L102,101-367-1001-BC-98 | o[, X 1 113311- 51- 87-AC-50 Indions
W3\VJD(K.35JJG NFA, uswmy W3TMZ (KWZV W3TMZ W2FXA.....9594- 41- 78- B- 5 1
345,085-221-522-BC-96 72-269-597-AC-85 | \WoPDB | ... 7560~ 36- 10- C-10 | WOLKL. ...10,062- 43- 78- B-21
W3MWC (Wgs HHK MWC) W3GQF (8 op o_ K2DJD .6435- 39- 55- A- 7| K9LVK...... 7920- 44- 60- A-30
6.588-197- 168~ (*~79 277, 134-1-1-1 418-BC-75 | K2KRI .3219- 29- 37- B-31 | K9IOO....... 528- 11- 1A- A-12
\vzcﬂwwss GHM KDF NOH) | W3AYD (Wis AYD 1PO) W2KAT. ... .960- 18- 20-AB-10 | K9VRU (6 oprs.)
265,608-204-434- C- - 52,734 91-187- (25 | WV2WGL ... 792- [1- 24- A-28 78,720-128-205- C-96

CLUB SCORES
Clud Seore C. W. Winner Phone Winner

Potomac Valley R.adlo Club. ... oottt iiiee e 5,160,687 W4KFC W4KI'C
Frankford Radio Club. ............vivvn, 071,845 WEECR! W2FXN
Houthern Lalllornia Ux Club . W6IBD WOKI'C
Northern California DX Club W6LDD WesIa
#lorida DX Club. ............. wabQs 000000 Ll
Order ot Bojled Owls of New Yor W2AYJ K2re
C'onnecticut Wireless Assn. . . . . WIBIH WIBIH
Lake Success Radio Club (N.Y.).....oooiiiieininnns K2DGT K2DGT
Ohlo Valley Amateur Radio Assn......... WREFGX L
South Jersey Radio Assn..... .. K2DCA K2DCA
Niagara Frontier DX Assn. (Mass K2TQC 2GX
Southeastern DX Club (Ga. a.) . w4aDXxr L
Milwaukee Radio Amateurs' Club WIGIL WIGIL
Waltham Amateur Radlo Assn, tMa,ss KIDIR WINJL
Nashua Mike and Key Club (N.H.). KIRT'R
Order ot Bolled Owls of Ohio. . ... Veeeeraiereteae WHIBX
Virgloia (,eutury Club. . ... W40PM
San Dicgo DX Club . K6kC
Westpark Radiops (Ohio ) wsyYpeT
\\ lilamette Valley DX Club W7BTH

('hicago Suburban Radio Assn. . ... WQUWQ

The DX Club (P8.) . ... ... it iiiaiiiane-aa.ees 85614 Llill, L
(‘olumbus Amateur Radio Assn. (Ohlo)............... 46282  ........ ...
Order of Bolled Owls of New Mexico. wsCeK L
Rochester DX ASSN. . ... ...t i.veieerneniananaaaaa. 46,760 L W2SNI
North Penu Amateur Radio Club W3BUR cetenense
Horseshoe Radlo Club (fa.)..... wiaLlv ecssans
L \WSMFW, opr.
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50

WORQM. .

’,,,qm-n
{ 5

KIOPF
I\’Si\'lﬂ‘”. L

Wisconsin

L A64,673-171-1821-

L 152,079-163-311-

.. 89,700-1:30-2:3¢:

. Hln%- 53- Kb~
..8100- 10- 70-
52T e de-
J1248- 16 26-
144- - R

WOYT (5 aprs.)

22%,006-192-396-

North Dal:ota

South Dakota

Wi#YC (Kfis LAX UXQ)

212,:855-195-363-R(-49

- -

(*-R0

(-09

DAKOTA DIVISION

WUSDN....10,209- 41- 83- A-20

WOBLZ, .. .20,790- 63-110- (- 8
wWgwuu... .. 1980~ 22- 30- B-14
Minnesoln
WONPW. . 164,673-171-321- (%62
KBPO ¢, . 47464-1:31-248-B3(*-65
KOIKL,....75924-111-228- H-58
KDVTG. 274- 62-109- B-35
WHLIN....... 918- 17- 18- A-15

2430~ 27- M0- A-30
DELTA DIVISION

Arkansag
W5GFT..... 4896- 34- 48- B-22
K5A1LU...... 1701- 21- 27- 1B-10

Louisiana
W5KC....118.281-161-307- (-61
WSBUK ,.,‘JLI'H- 133-236- (-63
W5VSQ. ... 11,985- 51- 81- (41

Mississinpi
W5CKY.. .2063,310-220-309- ('-55

Tennessee
KALPW. . .215,310-185-388- 13-50
WAHOB/4... 3567- 29- 41- B-14
WAIBXZ. ..., &10- 15- 18- 1B-29

GREAT LAKES
DIVISION

Michigan
\WBKSR., .. 79.530-110-241- (244
K8QYJH ... 77,520-120-216- (:-50
wWaucel, .. (S 109-103-201- $-49
WANGO . 60U~ KB-1140- (3-22
W8EW. ... 25,740~ 65-132-A(-29
WRSCU ., ., 16,929~ 57 - (=19
WARYBH. . ... S 28- 43 (19
K8ERO. .. 2- 24- 41- B-35
WRMRS. . U- 10- 13- A-7
W8~PO 126- 6- 7- A-2

(ikio

WRFGX. .. 472,752-20K-58K8- (-0
\W8ZIM .. '50.048- 'UB 411-B(*-54
W8IBX. . B-42
WBYPT. .. 01 R B-18

W8ZCQ.
K8MTI,

12,699+ 51- Ki3-

.. T866- 41\- 59-

. .4552-
180(]- :
45

K8PYD. ..
WBVZE. ..., .012- 16 19-
K8HTAM. ..... 504- 12- 14-

13- 4
B-5

HUDSON DIVISION

Eustern New York

vA20JD. . 224,440-185-108-
W2HO. .. 124,944 304~
WA2IGC. . .31.200- 70-149-
W2NCI. .. 19, 488 SR-112-

K2DKM.....¥ B e
2DG
24
W2ES0. . 220,170-205-458-
W2IRV . | 166.263-157-353-
WAZT'JA. . 138,60C-150-1108-
FC.... 120,054-137-311-
WSO, 1122, 157147277
WIGKZ. .. 100.173-141-251-
2YOR . | 78120-120-217- ¢

WA2KSD...64,521-107-201-

A
W2ZKQ. .. .62,882- ll 2-187-
08

. 3,288-

.10,716- 18 174-
30,150- 67-150-
1180- 61-160-
1075 7

.. 3069- 2
3330- 30-

I8, uBY8- 28 42- |
W2KLZ ,.....rutu - 37
WAZVNW. . [154- - §- .

W2NHH...... 126- G-
Northern New Jersey

K2GODN, ., .299,475-22
W2ALW, . .47.085-
K215AC,

W2HUG ; .5 21-
W2Lys. . 15,870 3~ 84-
K2BKM....15,582- 49-106-
W2ELHN. . .14.025- 55- §7-

\\A'(.l)\ 'Bgl:!)- 47- ‘xﬂ-

\\A’M\B.,.ﬁ?}.ﬁ- :

13- 15-
WALFBL, . 9= 10-
WA2KAZ u- 10-
WA20LEY. . 8- 10-

BC-64
=46
A-52
C-14
C-1

( 3-4 4
B-40
31
(135
U-:ss

29
=10

BC-59
(=25

A-25
AC- -
AC-13
B-15
B-18
B- -

Neat shack layout and operator K2DCA, who earned
three certificates for the 1962 ARRL DX Contest. Besides
winning top c.w. honors in Southetn New Jersey, Paul was
tops in the South Jersey Radio Assn. on both phone and
c.w. A nifty c.w. score of 391,980 was one
of the higher U. S. A. scores.

MIDWEST DIVISION
lowa

WAPDL. . 124,600-151-273-130-60
BQDI..... 10,734 73-180- A- -
Wolsy. " i60- 20- 26- A- 8

Kunsaz

136,002-148-293-
O48- 82-146-

(-18

WADAE. .,
KuUYRQ.. C-10

Missours

WOBMM. .204,980-185-336- (-94
. 118,920-170-292-
58 4

WaBTD..
WOTCX..
woGuyv.,,
KOVSH. ..

A(»O

K@VUR....
Vphm.ska
KOMRS...... 192- 8- 8-
NEW ENGLAND
DIVISION
Cannecticut
WIBIH. . .419,676-246-570- C-65
W1KB. .. .94,875-115-275- B-41
KIMLI. . U6-280- (-48

W lQ \ T2- 06-14- C-20
WIW . 'l 4R0- (8- 45~ (-18
\\'l A.\\ 56,.10.800- 48- 75- (- -
WIOJR . 10.350- 50- 69- B-11
INH 6930~ 35- titi- A-12
5- fil- A-30
ATT3- 40- 43- B-12
"u 10- 28- .i5- B- 4
KIGZJ 21- - -

KIMIT (thI’I‘ \\ZI‘U)
816- 16- 17- A-37

Maine

WIGK]J. . . 35,256~ 78-154- B-26

WITJQ (Wis TIQ VYE)
R568- 42- 8- (=33

Lastern Massachuselts

KIDIR. ..258,687-201-429-B(-73
KI1MOD.. . 157,410-164-320- B- -
WINJL....88,011-127-231- B- -
1 14,912-116-244- B-32
64,97 {- 98-221- B-34
12,745- 83-173-BC-18

.33,696- 72-156- A-40
14,1124 ’1ﬂ~ Bi- A28

Western Muasuchusetls

WIJYH. . .383,328-242-5:40- (- ~
WIAEW .. .55,752-101-184- 13-39
WIUUK.. ..22,848- 61-119- A-46
KISAW......7182- 18- 63- B- -
KIQFC....... 612- 12- 17- (- -
New Hampshire
WIFZ, ... 224,259-181-413- (- -
KIRTB.. 210,541-173-442- (-
KIPIA...... 1860- 20- 31- A-§
KIQID. ... .. 126- h- T- B-3
Rhode Island

KILDK. .. .25410- 70-121- B-18
“'erQ. 22,143- 61-121- A7

KILP .. 158,561- 57- "l- A-15
\\ l'\\\h AAAAA 8 10- 40- 72- .14

W IDDL) (KI1LZW, Wiz ,\U’I‘

YRC). .. 16,050- 50-107- (:-25
Vermont
WIQMM. . 142,350-146-325- ('= —

NORTHWESTERN
DIVISION
Alnska
KL7JDO...12,012- 2- 96- B-44
KL7DQT. .. .5800- 25- 78- A-13
KL7DEM... 4116~ 26- 55- A-22
Montana
KiCTI...... 4446- 26- 57- B- 6
K7ABY...... 1152- 16- 24~ A- 8
Oregon
W7BTH... 42,504~ 88-162-BC- ~
..423,010- 65-118- B-17
..18,816- 5i=112- =29
10,656~ 18- 74- C-10
TU80- 35- 76- B- ~
‘6523- #4- 64- (1221
4657 31- 49- (- -
S 4050- 30- 45- A-32
G 880- 24~ 40- K-12
WIENW 700~ 25- St (e -
W7PLI 19324 23- 284 A-10
WrIyw .1900- 25- 30- (- =
K7YE......1260- 15- 28- A-22
K7GIP. . W2e §- B A- 4
Washington
WTPQE. ..139,062-147-316- C-60
W7ESN. ... 44,820- 83-180- ('-28
WiIEU.. ... 0184~ !6- 68- B-70
W7IMH .9198- 7
KiBVZ. 4950-
K7JCI.. 4=
KiQWcC....... 80-
PACIFIC DIVISION
Harwaii
KHgL 1«16 520-148-330- (-60
W7 UXP/

048- 32- 63-
Santa ('lara Valley
... 176,880- lﬁﬁ-,{!'-

)L...5., 73-101-191-
.. 51,798- 97-178
o0 25,773 T1-
...25,185- 73-1
.. 16,164- '2“- 9

WGQDE

K6JC. .

W6HVN. .. . 70~ (-1

WO6FYM. ... 0198- {6 71- C-19

WAGDTA....8190- 2- 5= - ~

WORET., .. .6105- $5- 61-B3C-114

WAGNYK....2448- 24- #4- B-16

W6CLZ.. ..

WAGTCT. . 117 _

WAGPMK. . . 1008- 14- 24-AC
Last By

W6I,DD.. "19 375-195-375- (-8

WOKG. .. .218,790-187-300- (-4

W6IQW.. . .36,207- 81-1{9-

WAGBBJ. 14010~ 52- 90-
WGFLT. '8
WelIrIl, 75- 25- 15-

Sun Francisco

2R

(-8R0

BYH L AB0-120-218- ('-55
\\bMS\I . 55,539- 09-187- 161
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VQ2AT ,who was really popular for s.s.b. two-ways, logs
another contact with XYL Pat looking on. Art, who led

Africa on phone, is still looking
Utah to complete his WAS.

for

}\'(i( ’.;}JI& C’.'.l.é'}g- ;l(‘)-}:z- :_: 2'5 Whoming
GO, R 2- (-] GS. . 206.853-191-363- (bt
WO St 51 Ko C-10 WIPGS. . 206.853-191-368- (=59
WGW LV L1536 16- 42- A1 SOUTHEASTERN
suacramento Vallen DIVISION
WOONZ,. .. 185,214-172-361- (366 Alabama
WAGRX.. . 121.836-142. C-62 1 W3CHL/1..22,110- 1R-110- (. 5()
Was1A AT 2= H2- e =16 \v4by\' K K- A B=24
W6BIL. BTTh- 45- T0- -38 .
Sun Joaguin Valley
W6lld, .. .. 120,558-112 - (=75
WEKJS. . .. .92,718-131-236-
W6BYM... . 16,872- 93-168-
WHUDR., . 4,226~ 91-162- C-17
WHERI'Y, .. .15,300- 50-102- - - .
WEBY M., .. B2dl- 41- 67-BC- 7 . 52
WOMY D, .. . 606- 10- 20- B- 6| WHAZK . 251,856-108- (-58
W4ACHA t4,496-10 =24
ROANOKE DIVISION WALVY 135,126 (‘25
WIQVI. .. 25,764- 76-113- (!-14
. North Curolina K4RQU. 12168 &2- 78- 13-41
WAPLL. .. 135,450-150-301- C-31 | WAJAPLB, .. . 1134- 14- 27- A-10
WALIIAL .. 2892- 26- 31- A-30 | WABLKO. ... .. 684- 12- 19- - 8
P
south tarolina WARJIL....... 198- 6- 11- A- 6
g . Western Floride
K1CSB. ... .21,810- 65-112- A-35
e 98 125 TE_ 197 Ao
lw”un WASITW.. . .28,425- 75-127- A-26
WAKEC, .. 721,112-810-762-AC-76 (Georyie
WARQR. 351-261-572-13C-55 [ WAYWX, ,231,075-195-305- C- -
WIJAT. i31-207-441- =66 | WADXI. . 197,580-185-:356-18(}-79
N IZK1 60-188-449-BC-66 | KIBATL. ... 179,478-169-354-BC- -
WAL, L S00-178-465- 13-58 | WABIR. ., R0, £10-128- P
WIOPM. UI;UO-IH 00- l‘—iU KATEA .. .76
KIORQ. .. 103,296 KiBVD. ...
WAWIL, WAHYW. .. ;
WiBvy. .. i ! WIBHG. ., 860- f0- 12- B- 3
IISXT. . bl 581~ I(N- 27
WAZM. ... 55586-104-178- SOUTHWESTERN
WIVBX .| 17, 100-100-158- DIVISION
KIWUY, | 20,810- Gu-113- Lox A
WILRN. .. 10,800 65-102- (i wox Angetes
WIGHE, ... 19,418~ 68- UG- U= = | WOIBD. . 03,2622
WISNU. .. 15,782« 57- 42- 13-50 | WOCYL.... 195, 114-178-!
WIAMD.. .. 11,016- 51~ 72- A-28 | WGTZD. . . 184,502-178-1353- L-nl .
WHIYR..... . 0585- 15- 71~ C-18 ] W6I'SS....] h 1- -6
WL 5775 35- 55- C- 1| WGANN.. 20-120-212- e ~
\ 55U8- 36- 51- A-11 | W6PBL.. .. 53,298- 44-184-13¢ =18
Wisllg 8- 21 36- Bo10 | WAGLPY . 33,966- 74-158- A-15
W IDL. 58%- 14- 14= B- 6] W6CYV... . 21,504 61-112- (16
WIVYR. ... 216- = Y- A= - { WOOLS. .. . 19.845- 6i3-105- (- -
WIKXV (1 oprs.) W6VUZ . . 15895~ 55- 47- B- -
750 16-312-806- C-96 | WONEX.. . 12.903- 51- 85- B-29
e e WoAPLL . . 12,900~ 50- 86-13C-15
West Virginia WAGKMIY, " '8364- 11- o8- 4
WRIMR. . .25,125- 75-113- A-13 ] WAGULINM . 6188- 4= 62~ )
WEBKK...... 42~ 2- 2- A- 1| W6DQLL. ... .5700- 38- 50- (-4
WHOR) 5100- 1= 50- B-21
ROCKY MOUNTAIN KGEGI, 12 R
DIVISION WAGLE
. WAGTLL. ...
Cotorado
WOCDE, . . U2, 430-180-247- ((-58
WADZH. .. 13,805~ YR-149- C-28
ESKTL.... 1280~ 10- 10- A-10
Ltk WARHGO,
W7BAJ.. .. 13,728- 52- 88- A-28 | K6JBP
wW7PolL. .. b(ltS- 28 :J- 25 | KG. MQ‘....,“..’)-
KUY I'/ 18- 23- W6RW (4 oprs.s
WIEHX (\\ T Lll\ rot 620.712-206-699- (=90
0= 3- {- A- 1| K6EVR (5 opry.)
. 586,376,200-661-  (-0¢
New Merico ‘ wsNJUmuslm. YRA, WoNJU)
WACIK . ... u8u72- 76-121- (- = J0$,920-132-270~ C-70
AT, 2620 60-127- 18186 | WGAJJ (4 opm )
KSMAT. ... 12 24 2- A-2 6:4,180-108-195- (-90

W30OVU found operating ''from the other side of the
fence'’ as 9G1IDT a real pleasure. Operating time was
limited by the availability of the generator, but when
power was there, 9G 1DT with this simple operating
equipment really made hay.
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WABAYU (K6QPH, WAGAYU)

23,316- 67-116- B-70
Arizona
WTATV. .. 17,628- 98-162- =346
W7ENA. ... 7869 13- G1- A-18
San Diego
WGHJIT. . . 261,6C0-200-436- (=71
K6EC. . 61,818-112- 13-26
W6OAT. 63, 138-100-195- (1-20

WECHV.. 31.005- 79-135- 13-35
WORAY ., ... 1377- 17- 27- C- 5
K6CQF...... 266- 8 1l- 8-~
Suntn Barbara
W6AGO. . 118,110-155-254- (63
WEST GULF
DIVISION
Northern Terus
W5S5DWO, . .45, T0-149- B-44
W50, .. 15,372- (1= 81- (%19
WHQIN. ... ... 3015- 20- 15- A- -
WSIIW. ... 1320~ 20- 22- A-14
llahomn
WSy, . ... 7920- 10- 6R- B-17
- K5CPs. ... [620- 20- 27- B- R
Southern Trras
W 5\\'7(3 IR T U220 3200 Bt
WHBRR.
W5ARJ ..
WSLIT
WEVA.. ...,
W5PM
WSLLN
W5ACL
K5BLLL (1 oprs.i
13,965~ 449- 95-13C-56
CANADIAN
DIVISION
Maritime
VEIEK. .. 15,582- $9-106- A-15
VOZNA ... 11 808- 1= 9= B-20
VEIAKC, - 30- Ba22
VOIAW... ltH- 18- - A~ 7
VELAK...... 2337- 19- fl- A- -
Quebee
VEZRV. | U14587-121-3816- B-39 !
VEZAYU....1224 32- {4- B-281

Ontario

WOAIH/VES
436, 5l|0-us 5M-AC-606
VE3ES.. .. .60

"f 5UA60- 47-109- B2

VESRIT 7. 10.800- 50- 72- B- -

VE3ON...... G720+ 35- (4= A
VE3PE. ..., 103R- 19- 34-
VE3BI'S 624- 13- 16-

VE3BWY (VE3s BWY EWY)

22,3488- 73-102- C-12

Manitoha
VE4XO0. . ,91,800-120-255- B-55
VEAIB (VIids JB M)

&0, 130~ 82-205- (79
Suskutehewan
VESIV., ... Fl64- 31- 18- -1
VESPM...... H192- 28- 38- B-20)
Albertn
VEGHG. .. 20,670+ 53-130- A-31
Rritish Columbia
VE7I'C (VITs FC QID
33544 Gu-161- =70
AFRICA
Mozaminque
CR7IZ..... 18,675+ 25-249- A-12
Spanish Moraceo
EA9APD.....20,00- 28-212- A-10
Laberia
EL4A...... 71,196~ 36-662~ A-24
Alyeria
FA8RJ.. 00 H0-626- 8- -
FA2GL...... G180- 20-108- A= =
Sedun
ST2AR... . 11268 31-154- A- -
Nenya
VQUIX. . 13.920- 29-1G0- A=~
Mauritius
VQSBM... .. J060- 17- G1- A-50
Southern Rhodrsia
P/ DRA 1 F 17,814« 39-410- A-33
(Continned nn page 106}



2-Meter Moonbounce

OUR COVER

Our cover this month is of as big a 2-meter beam as vou are ever likely to see. Fe
couldn’t quite squeeze them all into the cover photo, but there are 480 elements
quivering in the sunlight. The boom consists of 140 feet of aluminum TV tower, and
suspended from it is a small fortune in aluminum rod and tubing.

rpa first successful effort to reflect signals from

the moon used modified Signal Clorps radar
equipment operating near (10 Mec. The power
way high, the reeeiver complicated, the antenna
tremendous! — but the signal that came back
was not of such quality as to encourage amateurs
to think that they could duplicate the feat.

That didn't keep some from trying, and
by 1953 W4AO and W3GKP had demonstrated
that hams could do it.? Using all the power they
could muster legally, und a tremendous stacked
rhombie aimed at the rising moon, they got
signals of a sort. back to their own receiving gear.
The reception consisted of a wailing indefinite
sound that could be identificd as & moon ccho
mainly by its time lag uafter the one-second
transmitted pulses. Moonbounce on 144 Mec. was
still quite & way from being a quick-and-easy
approach to 2-meter WAS!

Since then a few more amuteurs, using various
very large 144-Me. arrays, have succeeded in
recording their own echoes from the moon, but
actual two-way moonbounce communication over
long paths wus not waccomplished until WI1BU
and WOHDB turned the trick on 1296 Me. in the
summer of 19603 Here again, the signals were
extremely weak, barely readable c.w. — but they

14A DX Record: To the Moon und Back,” Kaufman
QST, May, 1046, p. 65,

24 Lunar DX on 144 Me.!"", QST, March, 1953, p. 11.

} “(Coast to (‘nast Via the Moon on 1296 Me.!", QST',
September, 1960, p. 10.

In front of the transmitter shack are W1ZIG and KITHMU
We were going to take a picture of the gear inside, but
there was just no room for a cameral

52

were identifiable signals from the other side of
the continent.

The group in back of the WIBU effort had
achieved some degree of success with their own
echoes on 144 Me., but apparently nobody else
wus in the mood to try while they were making
their carly efforts on tbat band, and finally they
moved to the 1215-Mc. band where there
seemed a better chance of success. Little was
heard of 144-Me. moonbounce projeets thereafter
for quite a spell.

144-Mc. Moonbounce Revived

Not everyone had given up the idea, however.
Least of all Ned Conklin, KIHMU, and Chip
HBrown, W1ZIQG, of Farmington, Conn. Big-an-
tenna men from way back, Ned and Chip were
determined to pull the 144-Me. moonbounce
trick off. Hampered by the fact that they attend
different colleges (Ned is at Yale, Chip at
Worcester Tech) they have put in nearly every
available minute of their free time for more than
two yvears building antenna systems that make
the average big 2-meter beam look like a TV
antenna for urban use.

Their first successful antenna was pictured in
November, 1951, QST, puges 87 and 89. Using
8 24-foot-boom plus-sign Yugis, arranged so
that they could be rotuted vertically and horizon-
tally, Ned and Chip were on the air several nights
at the end of the summer *‘vacation” of 1961,
keeping skeds with W6DNG, Long Beach, Cal.
While no complete exchange of information was
made, signals were heard each way over this
2500-mile path. We've heard W6DNG’s tapes
and can vouch for the fuct that IKNIHMU did put
in an identifiable signal at Long Beach — the
only known instance of 144-Me. signals being
transmitted to a distaut point by the lunar
route. But back-to-school time forced suspension
of the tests beforc a complete two-way could
be made.

480 Elements

Plunning continued through the winter, and
the first spring weather found WI1ZIG and
KIHMU hard at work on the antenna-to-end-
all-antennas. This would have 16 30-foot Yugis
in phase, with crossed clements fed so that they
could be used for either right or left circular
polarization. You see the results on this month's
cover, all 480-clements worth!

(Continued on page 160)
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Happenin &% the Month

CANADA—HONDURAS/MEXICO

Cunadian amateurs may now handle third-
party traffic with Honduras and Mexico, under
the terms of agreements recently signed with
those two countries. With Costa Rica and Vene-
zuela earlier on the list, plus the U. 8., this brings
to five the total of the countries with which such
traffic is permissible. The customary restrictions
apply —i.e., the messuges must not be of suffi-
cient importance to justify use of public commu-
nications services, and of course there must be
no direct or indireet financial compensation.

GET APPLICATIONS FROM FCC
DISTRICTS

With the transfer to Gettysburg, Pa., of a
portion of the amateur license-processing unit,
August QST announced that henceforth com-
pleted examinations by mail should go to the new
address. As the item pointed out, however,
requests for application blanks and test pupers
still should be directed to the FCC district
office having jur.sdiction. Prospective hams who
misread the item found that Gettysburg does
not carry a supply of forms and papers. Only
the completed applications are to be addressed
there.

RTTY IDENTIFICATION, PART II

The League has long been concerned with
practical difficulties encountered by RTTY
enthusiasts in meeting the requirement for dual
identification — i.e., u sccond call-signing on c.w.
telegraphy. An ecurlicr request of FCC was
denied because of complications our proposal
would have caused in the monitoring activitics
of the Commission. A second proposul, aimed at

easing the requirement in RTTY operuations .

without burdening the (lommission’s monitoring
responsibilities, has now been filed us follows:
Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington 28, D. C.
In the Matter of 3

(‘ommission’s Rules to Modify
Identification Requirements For
Amateur Radio Teletype Stations

PETITION FOR RULE MAKING

The American Radio Relay League, Incorporated, by its
General Counsel, respectfully requests that Section 12.82
(n) (2) of the Commission’s Rules and Regulations be
amended 80 as to wake it unnecessary for amateur radio
teletype stations to transmit the cull sign or signs of the
station or stations being called or communicated with by
telegraphy using the International Morse Cude.

In support whereof, the following is respcetfully sub-
mitted:

1. Section 12.82 (a) (I) of the (Commission's Rules
requires amateur radio stations to transmit the call sign
or signs of the station or stations being called or com-
municated with at the beginning and end of each trans-
uission or series of transmissious, at least once every ten
winutes or 48 soun thereufter as possible during a series of

Amendment of Section 12.82 of the i
!
J
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transmissions between stations having established com-
raunication. and at least once every ten minutes during any
single transmission of more than ten minutes duration.
Section 12.82 (a) (2) reads as follows:

*(2). Therequired identitication shall be transmitted
on the frequency or frequencies being employed at the
time and, in accordance with the type of emission au-
thorized thercon, shall be by either telegraphy using the
International Morse Clude, or telephony. In addition to
the forcgoing, when a method of commuuication other
than telephony or telegraphy using the International
Morse (‘ndc is being used or attempted, the preseribed
identification shall alsu be transmitted by that method."

2, An amateur station conducting teletype transmissions
now is required by Section 12,82 (a) (22) to transmit the cull
sign or signs of the station or stations hecing called or
communicated with as well as its own call sign both by
teletype and by telegraphy using the International AMorse
(lode. The telegraphic identification requires the inter-
ruption of the teletype transmissions, cither by hand or
automatically. Because the station or stations being called
or couununicated with and their call signs usually vary
with each series of transinissions, automatic means of
transmitting the required telegraphic identitication seldom
may be used. The result is that the telegraphic identification
usually must be made by hand, thereby nullifying many
of the automatic aspects and benelits of teletype com-
munications.

3. The League, by a petition for rule making filed on
August 17, 1961 (RM-277), requested that Section 12.X2 (a)
i2) be amended to completely climinate the requirement for
telegraphic identification by amateur teletype stations.
The (‘ommission, by a memorandum opinion and order
released Iebruary 26, 1962 ('CC 62-214; 22 RR 1573),
denied the petition with the following explanation:

“4. The dual identilication requirement is necessary
for the Clommission properly to perform its dutics. Ama-
teur stations are not assigned specific frequencies, and
as u consequence, the interference resulting from the
overlapping of signals makes identitication difficult at
best. Infraction notices are issued only upon pusitive
identification. Without the dual identification require-
ment, pogitive identification wonld be very ditlicult for
the monitoring stations, and practically impossible for
the (‘ommission’s mobile units which are not equipped
to reecive radioteletype transmissions. It appears to the
('ommission that the advantage to the Amateur service
as a whole in having proper and prompt enforcement of
the Amateur Rules and Regulations outweiighs any pos-
sible advantage to be gained from the relaxation of the
present identification requirements.’’

4. It is respectfully submitted that the C‘ommission’s
identification nceds will be fully met by modifying the
present dual identitication requirement for teletype opera-
tion only to the extent of making it unnccessary for tele-
yraphic transmission of the call sign or signs of the station
or stations being called or communicated with by a station
conducting teletype transmissions. T'he ('owmission’s
monitoring stations and mobile units, as well as the League's
Official Observers, still will be able to identify the trans-
mitting station by the telegraphic transmission of its own
call sign. Should the (‘ommission desire to learn the identity
of the stution or stations called or communicated with, it
needs only ask the transmitting station to supply the de-
sired information from the logs it is required to maintain.

4, The benefits from the requested amendment will be
most substantial to the Amateur Radio Service. A simple
automatic keyer may be used to transmit the reyuired
telegraphic identification of the transmitting station each
ten minutes.! Iurther improvements and refinements in

«ontinued on page 160)

! A suggestion hus heen received by the League that
telegraphic identification of the transmitting station might
be superimposed upon the carrier without interrupting
the teletype transmissions. It i8 suggested that any notice
uf proposed rule making based upon this petition invite
comments and suggestions on such a method of tclegraphic
identification.
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o Recont fquipment —

Waters Q-Multiplier

ESIGNED specifically for the Colling 753-1

receiver and Colling KWDM-2, the Waters
) Multiplier/Noteh  Filter  provides o sharp
rejection noteh that can he manually positioned
in the recciver's if. puss band to suppress an
interfering carrier,

Only one operating control is necded, it heing
lubeled rREJECTION TUNING. No on/off control i3
necessury sinee the () multiplier can be meade
inoperative by adjusting the tuNING control to
put. the notch outside the normal pass band.

"The € multiplier is in semi-kit. form, and the
kit puckage includes everything from hook-up
wire to a drilling template for the installation.
It in o well-packaged and well-thought-out assem-
bly and shouldn't present any installation prob-
lems even to the nontechnically-inelined ham.
The kit consists mainly of @ small aluminum
Hat~plate chussis, which includes a single fube
and gevernl components, the REJECTION TUNING
control, which is a small variuble eupucitor, and
miscelluneous feads. (t should be pointed out
that the tube chassis is already completely wired
and that most of the wiring necessary to ingtall
the kit is devoted to power pick-up, and the like.

Three separate models are available for the
{wo ("olling units. ‘The model 3:37-31 is obviously
for the 7581 receiver, aud the 337-NM2, for the
KWDAM-2. However, when using the 337-M2 it
is not possible to use the Colling PTO unit, un
aecessory for the KWNM-2, beeause the external
PTO shorting plug on the KWM-2 is removed

5

in the KWM-2, the tube and chassis are attached to the
front of the final amplifier cage.

54

when installing this @ multiplier. So Waters has
a third model, the 340-PT, which, when installed
in the IXWDM-2. permits the use of the external
Pro,

When installing the € multiplier, it is necessary
to drill & %5 inch hole in the front panel of the
KWNM-2, but if the step-by-step instructions
included in the kit are followed the finished
installation will look *‘factory installed”. An
escuteheon plate is furnished and is placed. along
with the resecerion TuNING control, on the
ICWAM-2 front. punel. The plate matehes the
style and color of the original equipment.,

In the case of the 758-1 model, it isn't neeessury
to ddrill any holes. Waters has come up with a
neat way to double up the w.f. and r.f. guin con-
trols ou the 7H3-1 so that a hole is made available
to mount the runiNag control. The original a.f.
and r.f. gain controls are removed from the
front panel and a duad coneentrie potentiometer,
supplied with the kit, is mounted in the space
formerly oceupiced by the r.f, guin contral. The
-multiplier control is mounted in the ol alf.
wuin control spaee,

To install any of the three models shontlhd
not take more than about an hour, Only hand
tools wre necessary. When it comes to tuning up

The REJECTION TUNING control, a small variable capaci-
tor mounts on the front panel of the 75S-1 receiver.
The Q-multiplier chassis mounts in the space originally
intended for the Collins Noise Blanker.
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the combination, test equipment isn't necessary
since the tuned circuit in the @ multiplier is set
at the factory. One minor adjustment to the
bridge-T potentiometer is necessary after installa-
tion but this is accomplished by using the
receiver as a tune-up device.

Electrical specifications for all models include
a center frequency of 455 ke., and a notch depth
greater than 40 b, The notch tuning range is
ubout plus and minus 2.5 ke.

— . . C.

Waters Q-Multiplier

Height: About 3 inches

Width: About 31% inches

Depth: About 3 inches

Power requirements:
receiver

Price ¢lass: Model 337-S1. 337-M2, $35.

Model 310-PT. $15.

Manufacturer: Waters Manufacturing.

Ine., Way land. Massachusetts,

Supplied by the

Heathkit “Marauder”

HX-10 Transmitter

rie Heathkit HNX-10 is a complete c.w., a.m.

(single sideband with currier) f.8.k., and upper
or lower sideband transmitter. Using two 6146
final amplifiers, it can run 180 watts input on

w. and f.ak., 180 watts p.e.p. input on s.s.h.
and about 75 watts input on w.n. phone. It is o
tilter rig, using a 5-DMe. ervstul lattice. Included
are all of the modern *“extras™ which seem to have
bhecome standard items in wa.b. transmitters.
A choice hetween voicc-operated send-reecive
control or push-to-talk operation is one of these.
A sidetone circuit that provides an undio tone
for monitoring e.w. transmission is another,

There are 21 tubes and Y diodes in the HX-10.
All of the necessury crvstaly for the various het-
crodyne oscillators are furnished for 80- through
f0-meter operation. Although the transmitter
has a v.f.0., erystal control can be used. Crystals
are not furnished for this type of primary fre-
queney control.

For a rundown of the technical auspeets of the
HX-10, take a look at the block diagram in Fig.
{. ‘The r.f. portion of the transmitter starts off
with the carrier oscillator, Vuy, which is erystal
controlled and operates at a frequency of 1.99

Me. A “ervstal-puller”” capueitor is provided in
the eireuit 80 that the oscillator frequeney can be
adjusted for the optimum point on the slope
of the eryvstal filter, which appears later on in the
vireuit.

Kor s.s.h. operation, output from the carrier
oscillator is fed into the diode balanced modula-
ior, C18CRe. Here the +£.99-Ne. signul is mixed
with audio arriving from the speceh section of the
sransmitter. The £.99-Me. earrier is attennated
in the modulator. Over-all carrier suppression is
rated at 50 db. below the transmitter's peak out-
put. The double-sideband signal next feeds into
the 5-Me. lattice-type crystal tilter, where the
nupper-sideband frequencies pass through. The
unwanted lower-sideband frequencies are sup-
pressed at a rated 55 db. below peak output.

Ifor emissions requiring a carrier, the carrier
oscillator signal goes directly to the sideband
mixer, ¥z ‘The s.s.b. signal from the erystal filter
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SPEECH CATHOOE BAL,
AMP, FOLLOWER MOO.

U s.8.
FILTER

SIDEBAND
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ontor
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Fig. 1 —Block diagram of the HX-]O transmitter.
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This bottom view of the HX-10 shows that there is plenty

of wiring room in the various compartments. The coil

visible in the compartment at the bottom of the photograph
is the final-amplifier plate-circuit coil.

(or the c.w. signal from the carrier oscillator) is
combined with encergy from the sideband oseilla-
tors, Vi, in the sideband mixer. The sideband
oscillators, V4, arc at 4.01 Me. and 13.99 Mec. Only
onc oscillator operates at any given time, depend-
ing upon the mode of emission. The proper os-
cillator is scleeted by the pancl mopr switch.
Oscillator switching is accomplished by removing
a blocking bias from the grids. I'he 13.99-Me.
lower-sideband oscillator is used in all modes
except upper sideband, when the 4.01-Me.
section is used. The 9-Me. output from the side-
band mixer is quite removed from any ham-band.
However, the HX-10 uscs triple conversion to
reach the operating frequeney. After two more
stages of heterodyning the signal appears at the
desired operating frecuency.

The upper or lower sideband 9-Mec. signal is
amplified in V75, o 6CB6, and applied to the pen-
tode scction of the heterodyne mixer, ¥sa. The
triode scction of this same tube, V4r, operates
us the heterodyne oscillator and, depending upon
the band of operation, is crystul controlled on a
specific frequency between 3.4 and 25.6 Me. Out-
put from this mixer is still not at the operating
frequency and requires one more heterodyning
step to reach it. As an example (also shown in
Fig. 1), the heterodyne oscillator is at 10.4 Me.

To Final Amplifier
Plate Coeuit = T1—=° /?.FOu.tput
C';ﬁ 20- 1504t

Monitor
+——ro
Co- i Output

T~

s

RFC

YL

3_!

Fig. 2-—A lack is provided on the HX-10 for oscilloscope

monitoring. Capacitor Ci is adjusted for the desired output

voltage. Cs is the capacitance of the connecting coax cable
and is part of the voltage divider.
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for an output frequency of 14.3 Me. Output from
the oscillator is mixed with the Y-Me. signal from
Vs, giving 19.4 Me., which is etill 5.1 Me. away
from the output frequency. The heterodyne
mixer ig grid-block keyed when in the ¢.w. mode.
On the 80-meter band, the mixer operates un-
tuned as a straight through 9-Me. amplifier with
no signal coming from the heterodyne vscillator,

Probably the most important section of the
transmitter from an operating standpoint is the
v.f.0. Is it stable? What is the tun'ng rate? How
does the tuning knob *‘feel”’? ‘I'hese questions
are usually among the first that are asked about
a new transmitter. The HX-10's v.f.o. has cer-
tainly been designed for stable operation. There
is « 6AUG pentode in a series-tuned Colpitts
circuit in which all of the frequency-determining
components have received special attention to
minimize the effects of temperature changes and
mechanical vibration. For instance, the v.f.0. coil
is tension wound on a ceramic form and coated
with epoxy, and temperature-compensating ca-
pacitors are used in the tuned circuit. ‘The main
v.f.0. tuning capacitor has double bearings. Both
plate and sereen voltages are regulated and the
heater voltage for the tube remains on at ull
times — even when the transmitter is turned off
(but, of course, the a.c. line cord must be con-
neeted!). Mechanieally, the v.f.0. enclosure is
formed of 19-gauge cold-rolled steel. Rated over-
all stability of the transmitter is 100 cycles after
warm-up.

The v.f.o. tunes from 4.9 to 5.5 Me. The large
spinner tuning knob is fitted with a heavy fly-
wheel, and a gear ratio of 165 to 1 in the tuning
mechanism provides a tuning ratio of about 10
ke per revolution. Spring loading of the gear
mechanism minimizes backlash. The edge-lighted
plastic slide rule dial has three calibrated scales,
cach covering 600 ke. All three scales are visible
at once, and it's up to the operator to decide
which scale to use. The seven bund-switch posi-
tions on the front panel are marked so that each
pusition ends in one or the other of the numbers
0.5, 0.9 or ().1. Thesc are the starting numbers on
the three dial scales. You then use the scale that
starts with the corresponding number. (Example:
In the 13.9-Mec. position, the 0.9 scale would be
usced on the tuning dial). The switch ranges are
3.5 to 4.1 Me., 6.9 to 7.5 Me., 13.9 to 14.5 Me.,
20.9 to 21.5 Me., 27.9 to 28.5 Me., 28.5 to 20.1
Me., und 29.1 to 29.7 Me.

Algo associated with the v.f.o. is the v.f.o.
bufter/crystal oscillator, 1"2. When v.f.o. opera-
tion is selected the stage operates as a buffer.
However, it can also function as a crystal-
controlled oscillator. This erystal oscillator fea~-
ture allows for Novice vperation (with the proper
power reduction to 75 watts input) and for chan-
nel operation in MARS nets, cte. The butfer/erys-
tal oscillator is located in the v.f.o. enclosure
and also has its heater voltage on at all times.
The necessary frequencies for crystal-controlled
operation will be in the 4.9- to 5.5-Me. region.

Output from the v.f.o0. buffer/crystal oscillator
is applied to the grid of the v.f.o. mixer, V7, along
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with the signal from the heterodyne mixer, 174y,
The resulting signal is now at the operating signal
frequency and, in our example shown in Fig. 1,
the 19.4-Mec. signal mixed with the 5.1-Me. v.f.0.
signal gives a 14.3-Mec. signal at the plate of the
v.f.0. mixer. The mixer plate is tuned by a panel
DRIVER TUNE control which is ganged to several
other capucitors that tune hoth the v.f.o. mixer
and driver stages.

The operating frequency signal is amplified by
a 6CL6 driver. This tube is grid-blocked keyed
for c.w. and f.8.k. Two parallel connected 6146’s
operated class AB; are used for finul amplifiers.
Regulated screen voltage is applied. A pi network
is used in the amplifier plate circuit and it is de-
signed for 50-ohm loads, although it cun be ad-
justed for other loads between 50 and 75 ohms,
with not more than about a 2 to 1 s.w.r. A fan air-
cools the final amplifier stage.

An output r.f. voltmeter circuit is included in
the final amplifier as o relative output indicator
for use in tuning up. lt consists of u resistive
voltage divider across the r.f. output, with a semi-
conductor diode rectifier. A panel meter reads the
relative power output.

Provision is also made at the final amplifier for
oscilloscope mouitoring. Fig. 2 shows how a cu-
pacitive divider, (1,Cy, is used to obtain r.f.
voltage for application to the deflection plates of
un oscilloscope. The voltage appears at the moni-
tor output jack on the rear apron. ‘The output
voltage can be varied by adjusting capacitor ().
In Fig. 2, ("; i8 the cupucitance of the coux cable
which connects the scope to the juck.

Also located at the reur of the chassis is a re-
ceiver spotting-signal juck. This is u couxial line
loosely coupled to the final amplifier grids. It
provides a source of ‘‘spotting™ signal for the
station receiver.

Provisions for f.8.k. operation are made in the
HX-10. The circuit in Fig. 3 shows how diodes
('R3 and (R4 key a capacitor, ('y, in the grid eir-
cuit of the 13.99-Me. oscillator, V4. When the
f.s.k. key is closed, bias is removed from the di-
odes and they no longer conduct. This effectively
disconnects the capacitor und shifts the oscillator
frequency 850 cycles for RTTY operation. In-
formation on how to adjust 'y is outlined in the
instruction manual. The capuacitor cun be sct for
other frequency shifts, too. '

Automatic level control is included in the HX-
10 to insure aguinst overdriving the r.f. amplifiers.
‘The a.l.c. rectifier, V49, rectifics the audio voltage
peaks when the final amplifier starts to go into
grid eurrent. This is applied as bius to the i.f.
amplifier, 1’5, and decreases its guin, ultimately
reducing the driving voltage applied to the final
amplifiers.

The speech and VOX circuits give the operator
1 choice of voice-operated break-in or push-to-
tulk operation. Included is an anti-trip circuit
which, when connected to the station receiver,
prevents audio from the receiver's speaker from
triggering the transmitter’'s VOX circu'ts. Audio
inputs to the speech section are designed for high
impedance. As mentioned earlier, a tone oscillator
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To stdeband Osc.(Va)
grid coireuct

R,

+325v.,

Fig. 3—When in the RTTY mode, diodes CR3z and CR4
switch capacitor Ci in or out of the lower-sideband
oscillator’s grid circuit, giving an
850-cycle carrier shift.

and tone amplifier, 17104 V108, provide & side tone
30 that the operator muy heur his keying during
transmission. Also, the audio tone developed is
used to key the VON system which turns the
transmitter on and off automaticully with keying.
The tone oscillator does not operate when in the
f.8.k. mode. In this mode, manual switching be-
tween send and receive is necessary.

All the necessary power for the HX-10 is sup-
plied by a built-in supply. A 5R4 high-voltage
supply furnishes the finul amplifier plate and
screen power and a 5U rectifier is used in the low
voltage supply for the remainder of the trans-
mitter. The 5U4 also furnishes B-plus for the
v.f.0o. A semiconductor-rectifier supply furnishes
bias for the final amplifiers. As shown in Fig. I,
there are four regulator tubes. I'wo ure used for
regulating the final-amplifier screens, one for the
v.f.0. regulation und one for bius.

A look at the front panel of the HX-10 will
show that just about every operating control is in-
cluded. All of the VOX controls (delay, sensitiv-
ity) are on the front panel so that it is not neces-
gury to lift the cabinet lid to make these adjust-
ments. Also included on the front panel are the
MODE swilch (cw, A, ¥8K, LsB, and UsB), AubIO
GAIN, DRIVER TUNE, BAND 8rLECLOR (S€ven posi-
tions), v.F.0. tune, FREQUENCY CONTROL (VFO,
XTAL), DRIVE LEVEL, SPOT LEVEL, METER switch
{GRID, PLATE, ALC, REL POWR, HV), FINAL LOAD,
FINAL TUNE, KEY jack, and microphone input.
Located on the rear apron of the transmitter are
severul controls and connectors and an uccessory
socket that provides for receiver muting, external
aumplifier cut-off bius, and 117 volts a.c. reluy
power,

I’he HX-10 shown in the photographs and de-
scribed here was received fully wired, und for this
reason no comments can be made us to assembly
of the transmitter from a kit. However, the manu-
facturer estimates that it would take approxi-
mately 60 hours for assembling, testing and
alignment. The owner's manual goes into great
detuil on alignment, operation and culibration.
As with other Heuthkits, several alternative ulign-
ment methods are given, depending upon the test
equipment availuble to the kit builder. For in-
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Top view of the HX-10 transmitter. The final amplifier
cage cover has been removed to show the 10-blade cool-
ing fan. Rear apron connectors and controls are from left
to right: line cord, spotting signal jack, monitor level
control, antenna connector (below), monitor jack (above),
ground stud, accessory socket, switched 117 voit recepta-
cle, high impedance audio input jack, and f.s.k. key jack.

stance, three methods are described for final-
amplifier peutralization, one using o grid-dip
meter, another using a v.t.v.m. with an r.f. probe,
and a third using the meter in the transmitter,
no external equipment being required. The usual
step-by-step method along with pictorinls are
used for the actual kit construction.

The appearance of the transmitter should please
even the most diseriminating XY L. The cabinct
is finished in two-tone “Heathkit green.” Heath
hus changed the finish on the knobs from the dull
dic-cast zinc finish to a bright chrome-plite.

- B, L. C.

Heathkit HX-10 \\Marauderx’’/
Transmitter

Fleight: 1154 inches.

Width: 19% inches.

Depth: 16 inches.

W cight: 85 pounds.

Power requirements: 117 volts a.c.y off —
f walls, standby — 200 walts, c.w. key
down — 100 watts.

Price elass: $335.

Manufacturer: Heath Company, Benton
Harbor, Michigan.

‘w-Strayvsgas

7ZE4JO ordered a Colling 75A-1 receiver and
here is what happened before he got to usce it.
The recciver was shipped from the Los Angeles
supplicr and arrived at, Mozambique safely. But
a hurricane arrived the day it was being un-
londed, and as o result the reeciver lay at the
hottom of the harbor for four days. After being
hauled up, it lay in the wet crate another six
wecks hefore Z154JO war allowed to elnim it.
7154JO finally got the receiver home and washed
it out with u high-pressure gurden hose. Then he
used i water-soluble oil all over the inside, and
more waghing. A week in the sunshine {with a
[00-watt bulb taking over during the night)
dried it out. Replacement of o few small paris,
and now the reeviver works FB. Quite o tosti-
monial to Collins durability and ZIS4JO persist-
enee.

This reminds ug of the salvage job the Navy
Jdid on the aireraft carrier Constellation after the
million-dollar fire in Brooklyn. ‘I'he clectronic
wear was salvaged by being immersed in a special
solvent and then wuashed, This technique saved
an untold amount of eleetronic gear which origi-
unlly was thought to be a total loss beeuuse of
damage by oil, soot, and witer during the fire.

A ham directory containing info on 2069 ama-
teurs living within o 50-mile radius of Kansas
('ity huas just becn published by the Heart of
America Radio Club, 417 Fast 13th St., Kunsus
City 6, Mo. This is o 72-pager, listing the hams
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alphabetically by call, by name, and by location.
In addition, it contains « listing of all the 2-letter
eall holders in the area, und the names and
addresses of 356 aumateur radio clubs,

Here's the emblem that W9JW uses on his QSLs to
promote international friendship.

IMPORTANT NOTICE
Change of Address

bLinportant, postal chunges in bandling
second-cluss mail matter are now in cffect.
Please udvise us direct of uny change of
address. Four weeks notice is required to
etfeet change of address. When notifying,
please give old us well ag new address.
Your promptness will help you, the postal
service and us, Thanks,
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The Chicago Veterans Administration Research Hospital will have one of the finest of ham stations as a result of $10,000

bequest to its radio club from the Robert R. McCormick Charitable Trust, founded by the late editor and publisher of the

Chicago Tribune. Above, left, the executive director of the Trust, Mr, Philip Hampson, presents the check to Dr. M. J.

Schlussel, acting director of the Hospital, while club prexy K9TKW looks on . . . Above center, W6SAI and WEVKP,

whose articles were deemed by ARRL's Board to be the best in the February and March issues of QST, admire their cover

award plaques . . . Above right, WSURW (L) receives a special Edison Award citation from SCM W5QEM for his
emergency communications work during Hurricane Carla,

ME&‘;AGES SENT FREE

55 A #n3 POSSESSIONS

e u Criie AMATEUR ﬂdbvo rys

TAYION

D w3ciw @

Above left, W6AXI operates the net control station during a special election in Modesto. This was a “'get-out-the-vote'
operation, with WAS6GJA and K60ODA making the rounds of polling places, furnishing transportation for senior citizens
and relaying election results . . . Above center is W4TQB, Col. John A. Frizen, who has been named Deputy Chief of
Staff for Telecommunications of the Air Force Communications Service . . . At the Kernan Hospital Fair, sponsored by
some 28 Lions Clubs in the Baltimore areaq, the Pikesville Amateur Radio Klub in conjunction with the Maryland State Civil
Defense Agency supplied equipment and operators for an amateur station which acquainted thousands of persons
with amateur radio. W3NO was in charge of the project, with much of the
operating done by himself and W3ESM and W3LEO.

In June members of the Ouachita Valley Amateur Radio

Club participated in a live TV show over Lovisiana's edu-

cational TV station KLSE-TV, Channel 13 in Monroe.

Among those taking part were (.. to r) W5DBG, Mr.
Gordon Canterbury (manager of the TV

station), and K5TAN.
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Frequency Multiplication with Power
Varactors at UH.F.

High-FEfficiency Doubling or Tripling Without Vacuum Tubes
or Power Supply

BY HENRY H. CROSS,* W100P

u.h.f. comparable to ihat of commercial air

variable eapacitors have been available for
aome time. The price of the low-power units was
sueh that they were attractive only for parametrie
amplifiers, or where the smal size, high etficiency.
resistance to shock and vibration, or “all solid
state” ruled tubes out of consideration.

Nilicon power varactors having good heat dis-
sipation and relatively high power capubility
have reeently been produced by Mierowave
Associates. (The MA-4060A outwardly resembles
a standard silicon rectifier, but internally it is
quite different.) ITn many situations where von-
ventionally constructed power tubes do not. oper-
ate sutisfaciorily, the power varactor as 2 fre-
quency multiplier may be considerably eheaper

VARIABLE—C.\PACXTANCE diodes having ¢ at.

4 Miecrowave Associntes, Inc., Burlington, Mass.

!+~ VARACTOR CHARACTERISTIC
{1
a0

CHA?GE
=V A

| TIME — \

1

] -

! )

{ APPLIED CHARGE CURVE

DTIME
V/OLTAGE PRODUCED

Fig. 1 —D.c. voltage-capacitance characteristics and output
voltage as a function of time, for sine-wave current input.
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Doubler stage using
the power varactor.
Driven on 216 Mc.,
it is capable of
several watts out-
put on 432 Mc. It
requires no power
supply or
modulator,

and simpler to build than a doubler or tripler
using a disk-seal type of tube. The MA-0G0A
will give eight watts output at 450 Me. when
driven by a 6146 at 150 Me. Used in the box
described below, it converts a two-meter Clom-
municator into u 432-Me. transmitter, without
any awriliary power necded. The problem of re-
ception at 432 must be solved by use of u separute
converter or receiver,

The high-@Q varactor can be thought of as
varinble capacitor almost swithout lesses, pro-
vided that the instantaneous voltage varies
between plus one-half volt and the reverse break-
Jown point. The main problem in practice is that
the varactor capacitance is a funetion of dJrive
level, which is a function of tuning, which is a
function of drive level . . . things sort of in-
teract! On the other hand, becanse of the high
level, power multipliers seem to be free of thermal
drift problems. In our experience, no touching up
is needed once vou have them tuned up properly.

The d.c. voltage-capuacitance charucteristics
and the output voltage us a function of time, for
sine-wuve enrrent input, are shown in Fig. 1.
Once the diode draws conduction current, the
theory of operation gets more complicated, but
the harmonic output does not cease, so the com-
plications can be ignored for small currents. If
the multiplicr is retuned each time the drive level
is changed, an input-output curve similar to the
upper curve of Fig. 2 is observed. For one tuning
condition, the lower curve of Fig. 2 applies, and
this is the case where a.m. is applied to the input.
The funetion is not. perfectly linear, although it
might be expected that a perfeetly eficient mul-
tiplier would have perfeet linearity. The detuning
gets into the uet. In any cuse, on-the-uir tests
show that the Cionset and its multiplier sounds
very much like a (ionset and somewhat better
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Fig. 2—Power output from a 450-Mc. % °
tripler using a Type MA-4060A power ;- st ¥ 150 Me. INPUT
varactor. The solid line shows the A ’
o N . 4r ~ 450 Mc. OUTPUT
power available at various drive e — x—RETUNED EACH POINT
levels, when the tripler is tuned for , 3f ol —o-—— TUNED AT 20W. IN
maximum output with 20 watts drive. @ L ~
A uniform efficiency in excess of 50 & e
per cent is possible (dashed line) if S ' P
the system is retuned for each 0 L L 1 L L L . ! L 1
4 2 4 6 8 10 12 14 e 18 20

power level.

than several other 432-megacyele transmitters [
have heard.

In the basic circuit, Fig. 3, the drive at fre-
quency fis a sine wave of current, becuuse the
input circuit i8 series resonant, and thus will not
permit current to How around that loop at har-
monic frequencies. The charge (eurrent times
time) applied to the diode will therefore also be n,
sine wave. Now the voltage across a linear eapaci-
tor would be charge divided by cupacitance, but a
silicon junction diode has a capacitance which
decreases as the back voltage neross the capacitor
increases, 8o the voltage across the vuractor
diode becomes *“peaky,” somewhat as shown in
the lower part of Fig. 1.

A peaked sine wave eonsists of the fundamental
and one or more harmonies. If another series-
resonant cireuit is connected ncross the vaructor
terminals, and properly tuned, a harmonie enr-
rent may be foreed through the nf loop at two or
more times the drive frequency. (If harmonics
higher than the second are desired, wnother
resonant loop scews to improve the operation.)

The main advantage of a nonlinear-reactance
Irequency multiplier over a nonlinear-resistance
multiplier (such as u 6AL5) lies in the fact that a
reactance can bhe nonlinear without having to be
losgy. The silicon-junction diodes used here are
specially developed to have o low series resistance
(2 ohms maximum at u.h.f. for the MA-060A)
and there is no theoretical objection to using one to
build a doubler of 98 per cent cfficiency. For a
variable-resistance doubler, the ealeulited theo-
retienl limit is 25 per cent, although u switch,

INPUT POWER, WATTS

such as a p.n.p.n. diode or a class-Ct vacuum tube,
can convert power with higher cticiency if its
series resistance in the “on’’ condition is low

enough.
Fi o? %’ﬁ (; 5/() (/;Tfé T@:gaf
’ T

Fig. 3—Basic circuit of power varactor frequency multiplier.

le

Iig. t and the first photo show the doubler
WIEHF made for me. This guve WIMHL/L a
Maine 432 contact last June, when driven by a
220-Me. Gonset [V (tuned to 216 Me.). The com-
plications do help. The trap, Ls('s, is mostly to
simplify tuning; without the trap, changing the
ountput-tuning capucitor, (3, would also change
the tuning of the 216-Me. circuit. The double-
tuned input and output help establish that the
measured output power is ou one frequency —
the right one. When swapping from one trans-
mitter to another, und with various antennas,
only 'y and (74 nced to be readjusted. The bius
resistor should be fairly high, though uot high
enough to make the time constant of the bias
network more than a few dozen microseconds.

The circuit of the tripler box used by WIEHTF
is shown in Fig. 5. There is an intermediate
resonant loop on 288 Me. and two trups, one on
the input frequency and one to isolate the 288
from the output tuning. The “idler™ ut 288 gives
improved output. The theory stipulates that such

216 Mc.

Fig. 4—Schematic diagram and parts information for the doubler from 216 to 432 Mc.

Ci, C2—8.7-ppuf. miniature variable (Hammarlund MAC-
10).

Ca, C4—>5-puf. miniature variable (Hammarlund MAC-5).

Cs—9-uuf. subminiature variable {Johnson 189-28).

CRi—Power varactor (Microwave Associates MA-4060A).

Ji, J2—BNC coaxial fitting.
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Li—4 turns No. 2C, %-inch dia., % inch long. Tap at 1 turn.
L2—S5 turns No. 20, %-inch dia., ¥3 inch long.

Lx—2%2 turns No. 20, ¥%-inch dia., %4 inch long.

L+—2 turns No. 20, ¥%-inch dia., ¥4 inch long. Tap at 1 turn.
Ls—3 turns No. 22, V4-inch dia., Y4 inch long.
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Fig. 5—Schematic diagram and parts information for the tripler from 144 to 432 Mc.

Ci, Cy

C2—10-puf. miniature variable (Hammarlund
MAC-10).

C4, Cs—>5-upf. miniature variable (Hammarlund MAC-5).

Cii—13-ppuf. subminiature variable (Johnson 189-4).

C;—9-uuf. subminiature variable {Johnson 189-4),

C—Leads of No. 26 insulated wire, twisted together for
2 turns.

CR,— Power varactor (Microwave Associates MA-4060A).

J1, J2—BNC coaxial fitting.

The Microwave Associates MA-4060A Power Varactor,
with stud mounting. Over-all height is only about one inch.

an idler i needed; you will find that tripling is
not. very satisfuetory without it. Performance is
shown in Fig. 2.

The traps can be made up and tuned with o
grid dipper before wiring in place: they do not
need readjusting in our multipliers, The best
wuy to tune the rest of the eircuit is with an
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Li—9 turns No. 18, %-inch dia., V2 inch long. Tap at 2V2
turns.

La—7 turns No. 18, ¥-inch dia., ‘/z inch long.

Lx—4 turns No. 18, V4-inch dia., /xs inch long.

L4—2 turns No. 20, Y4-inch dia., x inch long.

Ls—3 tumms No. 20, Y4-inch dia., ¥4 inch long. Tap at 1%2
turns,

Lo—4 turns No. 22, V4-inch dia., %s inch long. Tune cold to
144 Mc.

L7—1Va turns No. 22, Y4-inch dia. Tune cold to 288 Mc.

output meter of some sort, on & dummy load or
your antenna. A directional coupler at the input
is convenient for setting up the input networl,
but not cssentinl for those who are used to jug-
gling six variables, Final peaking up should he
done while moduluting (whistle loudly) to tune
for hent. linearity. "This is nof the same un the tun-
ing condition for most output on carrier.

¥ twenty walts input gives cight watts output.
on e.w., and no more than ten watts ean be oh-
tained with any amount of input, the a.m. rating
must be eight watts peak, which corresponds (o
two wutts carrier. As a driver for a 132 final or
for f.m. we get eight watts. ‘Thus, a.m. output is
comparable to that obtainable from a 6030,
while output with f.m. is about what a 8804 or
6252 will give you. You ean get these power
vuractor diodes for just o hit more than the price
of the latter tubes ut most distributors, but you
will not need heater or plate power, or u socket. Wao
think the diode will last longer.

‘I'he small compact size of the power vaructor
lends itself to easy mounting and the varactor is
more adaptable to lumped circuits at these fre-
quencies than tubes are. [G57¥]

Power varactor tripler, for 432-Mc.
output with 144-Mc. drive,
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A Statement From Project Oscar

As of April 20, 1962, the Project Osear Associn-
tion has been incorporated under the laws of
C‘alifornin as Project Oscar, Inc., a nonprofit
organization,

The Board of Dircetars of Projeet Oscar, Ine.
at their regular meeting of August 23, 1962, unan-
imously voted that the American Radio Relay
Teague be requested to print the following state-
ment in # prominent position in the next issuc
of QST maguzine:
1-Whereas Project Oscar, Ine. is a novprofil. or-

wanization of radio amateurs, and is nonmili-

tary and noncommereial in nature, the atten-
tion of QST readers and ARRL members is
ealled to the fuet thut Projeet Oscar, Inc. does
not endorse or sponsor products, nor doos it
condone the use of its name or the implication
that the Projeet or the program endorses
products or manufuacturers. All requests for
permission to use the Oscar name, satellites, or
program for advertising purposes have been

deelined, und Project Osear, Ine. diseluims any
endorsement, implied or otherwise, of any
produet. or manufacturer.

2-The Board of Direetors of Projeet, Osenr,
Tve. hay been reconstituted and wre now the
following:

M. €L Towns, jr. KGLETL, Chairman
1. R NMeClain, KESPK, Secretary
R. Ksnewult, WALIC!/6, Treasurer
IT. Shepherd, jr. WOQJWH*, Legal Counsel
W. L. Orr, WGSAI
1 Hieks, WaISU
N. Marshall, W6OLO
S. Benson, KGCBK
13. Barrick, WGOON
. Gabriclson, WEHEBK
T. Lott, VIE2AGK
[T, Iingwicht, WGHC*
* ARRL Coordinators, with Jewn Cimeling W6ZRJT,
as alternate for Mr, Bngwichit.
M. R. MCCLAIN, KGsPK, Scerelary
Projecet Oscur, Ine.

‘W-StrayseS

During a speech before the Twelfth Nutional
American Radio Relay Teague Clonvention in
Portland, Oregon, on September 3, Rear Admiral
Bernard 10, Roeder, USN, Director, Naval Com-
munications, announced plans to establish
Nuvy Military Affiliate Radio System (Navy
MARS). The target date for the commencement
of operations s Jan. 1, 1963. Complete details
will be promulgated soon, but preliminary in-
formation may be obtained by writing to the
Director, Nuvy MARS, Office of Naval Com-
munications (Op-46N), The Pentagon, Wash-
ington 25, D. C.

Don't forget to look for Scouts on the uir the
week end of October 20 and 2L, This will be the
aceagion of the 5th Jiunboree-on-the-Air. Shortly
bhefore that week end the Boy Scouts World
Bureau, 77 Metealfe Street, Ottawa 4, Canada,
may have available u list of culls and frequencies
of scout stations taking part. You might drop
them a line. As of the first. of Septeber we know
only of VE3WSB, K2BFW, and VIS7JAM.

At the ARRL National Convention in Portland, Oregon,
over Labor Day week end, Lt. Gen. Francis Griswold,
K3RBA, Commandant of the National War College, on
behalf of the U. S. Air Force presented a plaque to
Herbert Hoover, jr., W6ZH, ARRL president, "for his
outstanding and untiring contributions to amateur radio
communications.”” Gen, Griswold told the Convention
that without amateur radio the Air Force would not
have its present worldwide communications system.
They made it possible through their cooperation
and demonstration,

October 1962

The following equipment wuas stolen from
KSIFL (Kdwin Deady, 3621 Bryn Mawr, Dal-
las 25, Texas. Phone colleet. IEMerson (-6191): a
Cionset. G-G6 reeciver, seriad no. 7055 o Gonset
S-way power supply for the G-66, serial no.
POTOYT: a Gonset G-77 trunsmitter (r.f. section
anlyv) serial no. 612 and an Eleetro-Voice 600D
mike. The receiver had been modified by the
substitution of a 2-inch chrome tuning kuob,
while the transmitter had the 6116 final tube
replaced by an RCA 6203,

WUCV U, well-known sidebander and an active
ham for many yeurs, has been awarded the first
limpire DN Clertificate (issued by the Radio
Society of Creat Britain) speeifically endorsed
for two-way sideband operation. B!

If you've been o ham for 10 years or more,
perhaps you'd be interested in joining the Old
Old Timers Club. Write to Earl C. Williams,
W2EG, 507 Wayside Rd., Neptune, N. J., for all
the info,




Your hope of making a contact by reflection from Echo Il depends not only on haring
a high-gain antenna but knowmg Just where to point it. The method described here
is simple to use, and requires a minimum of orbital information — just two coordi-
nates. Get ready — the balloon should be up this month!

To clear up a point of nomenclature, the project up to the time of successful
launching is known as Echo A-12. Once it’s up, the sphere becomes Echo II.

Position Prediction for the Echo II Satellite

BY PAUL H. KIRCHNER,* W2YBP

HEN Echo 11 is launched this full, several
Wgroups of amateurs will be attempting to

commmunicate via the big balloon. These
experiments will require a knowledge of where
the satellite will be, and when. ARRL expects to
receive regular schedules from NASA of the times
and longitudes of the satellite's crossings of the
10th parallel, north latitude, and to transmit
these over WIAW. A simple method of using
these data to plot the satellite's ground track will
be described. The scheme is similar to the ae-
quisition prediction method for Oscar described

* |28 Christopher Circle. Lthaca, N. Y.

125 120 1S 110

105 100

in an earlier article,! and a review of that article
i suggested.

The first thing you need is 2 map of the U. S.
(or of the continent where you live). Some types
of projection are not suitable, but any map on
which all the meridians are straight lines is OK.
If any of the meridians are curved, don't use it.
T'he parallels of latitude may be either straight or
curved. It’s handy to have expendable maps that
you can mark up and discard, and these are avail-
able inexpensively (2¢ ecuch, minimum order

t \Walters, Wells, Hillesland, *Project (scar Measure-
ments and Tracking,” @ST, July, 1961,
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Fig. 1—Your map will look something like this after preparation. Half-degree intervals have been laid off along the

40th parallel and 95th meridian. The sample circles represent two stations having antennas with fixed beam elevation,

one at Washington, D, C., and the other at Denver. The elevation angle at the Washington station is 25 degrees and

that at the Denver station is 30 degrees. These two could hope to communicate via Echo Il only when the satellite track
passes close to one or the other of the two intersection points, A and B.
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Fig. 2—Overlay for showing satellite track on the prepared map. This should be drawn on transparent material as
described in the text. The short lines intersecting the 40th parallel line near the extreme ends indicate
points of crossing on the preceding and following orbits.

$2.00 plus postage) from the American Map
Co., Inc., 11 West 46th St., New York, N. Y. For
7. 8. mups order Map No. 15655. Lucking a map,
vou can get along with just a latitude-longitude
grid. In drawing up the grid use 5-degree divi-
sions, and make the longitude spacing only three-
fourths us big ws the latitude spacing to mini-
mize distortion in the middle latitudes.

Preparing the Map

Now, do the following:

1) If necessary, make small marks on the map
along the 40th parallel to subdivide it into 14-
degree inerements.

2) Do the sume along the 95th meridian (or
the middle meridian on your map ).

%) Mark vour loecation on the map, and the
locations of other stations you will schedule.

4) Around thosc v.h.f. stations which have
antenna beams at fired elevation angles ouly,
draw a circle which represents the points where
the center of the beam intersects the 750-mile
altitude surface. The rudius of the cirele, in de-
grees scaled off along a meridian, is obtained from
Table I.

The height of Echo [I will be somewhere
around 750 miles: between 600 and 900 miles
these radii ure close enough for antennas having
wuins of 21 db. or less.

The next thing you need is an overlay which,
when properly superimposed on the mup, will
gshow the ground track of the sutellite for each
puss. Lay a shect of plastic, vellum or other

October 1962

TABLE 1
Elevation. Angle of Radius of
Antenna Beam Circle
(degrees) (degrees)

15 20.7
20 17.8
25 15.4
30 13.3
35 11.5

transparent. material over your map and tape
both map and overlay in position on the desk or
table. Trace the 40th parallel. Using the table
helow, plot five points on the overlay und connect
them with a smooth line. This line, the satellite
ground track, will be straight, or nearly straight,
depending on your mup projection.

o i ara

TABLE 11
North
Latitude West Longitude
(degrees) {deqrees)
] 80) =85 =40

30 06.¢ 05.6 0942
35 6.0 044 94,6
40 5.0 95.0 u5.0 95.0
45 02.9 03.7 a94.6 954
50 00.2 922 4.0 95.7
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Use the longitude eolumn that corresponds to
the satellite’s orbit inclination (7). The expeeted
inclination for Echo IT is 82 degrees. If it turns
out to be substantially different, this information
will be included in the bulleting from WI1AW.
The table is for & middle meridian of 95 degrees,
but outside the U. S. you ean center it on some
other meridian.

Make small marks along the track, going both
ways from the 40th parullel, to represent. 1 min-
ute of satellite travel. For Keho II the spucing is
3.3 degrees between marks. Piek the 3.3 degrees
off your middle meridian. Finally, write NORTH-
BOUND in a corner, then turn the overlay fuce
down and write SOUTHBOUND in another corner.

Using the Map and Overlay

For ench satellite pass of interest, line up the
overlay on the map, with the 40th parallels super-
imposed, so that the track crosses the 40th
purullel at the longitude given by the xchedule.
If it is & northbound pass. use the overlay fuce up;
aatellite motion is from south to north. For
sonthbound passes. use it tfuce down; motion is
toward the south on these passes.

Here's how you figure out where to aim yvour
antenna. We will assume vou have ulready se-
lected o puss which will oceur between vou and
some other station, and that you have sct up o
schedule with him. The trick is for both stations
to aim their antennas at the sume point ulong the
satellite’s path, and wait for the sutellite to go by.
There are three cuses to consider.

Cluse 1. Both stations harve tiltable antennas.
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