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HIGH FIDELITY

TRANSFORMERS
FROM STOCK

TYPICAL UNITS

g

z L LS-10X Shielded Input
3 Multiple line {50, 200, 250, 500,600, etc.)
= to 50,000 ohms . . . multiple shielded.

LS-18 Plate to Two Grids
Primary 15,000 ohms.
dary 95,000 ohms C.T.

LS-50 Plate to Line N
'IS,UIOO ohms to muitiple line ... +15 db,
evel. .

R P
CASE  LS-1 LS-2 Ls-3
Length. 314~ 4.7/16” 5-13/16
Width__ 2%~ 3% 5%
Height.. 314" 4.3/16% 4-11/16
Unit Wt.3 Ibs. 7.5 Ibs. 15 Ibs.

1
1
= ST A LS-63 P.P. Plates to Voice Coil .
Primary 10,000 C.T. and 6,000 C.T. suited
to Williamson, MLF, ul.linear circuits.
dary 1.2, 2.5, 5, 7.5, 10, 15, 20,
30 ohms. 20 watts. *

crevirie

HIPERMALLOY series
This series provides virtually all the
characteristics of the Linear Standard
group in a more compact and lighter
structure._The frequency response is
within 1 db. from 30 to 20,000 cycles.
Hipermalloy nickel iron cores and hum
balanced core structures provide mini-
mum distortion and low hum pickup. In-
put transformers, maximum level +10db.
Circular terminal layout and top and
bottom mounting.

ULTRA COMPACT series

UTC Ultra Compact audio units are small
and light in weight, ideally suited to re-
mote amplifier and similar compact
equipment. The frequency response is
within 2 db. from 30 to 20,000 cycles.
Hum balanced coil structure plus high
conductivity die cast case provides good
inductive shielding. Maximum operating
level is +7db. Top and bottom mounting
as well as circular terminal layout are
used in this series as well as the ones
" described above.

A-10 Line to Grid
T Itiple line to 50,000 ohm grid.

pEr_y
s+

1T A-18 Plate to Two Grids
‘] 15,000 ohms to 80,000 ohms, primary and
IMENA)]

s

Y both split.

EREE

A-20 Mixing Transformer
Multiple line to muitiple line for mixing
mikes, lines, etc.

P .

Tatetntr- vt th e coms
A-28 A-26 P.P. Plates to Line

I3'0,000 ohms plate to plate, to multiple
ine.

OUNCER CASE
Diameter ....... .. .. %"

Height . ... 1.3/16”
Unit Weight _.._
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in communications

'Preseliting-a new standard of “pérformain:ce A

for AM, CW, SSB reception

e Band-pass filter front end—equivale

i i b

e Crystal-controlled high f?édqengy 6s\c\i|\|ato}r.w

114

of fo

ur tuned circuits preceding 1st mixer.

o 5 steps of selectivity plus Hallicrafters"exclusive upper/lower sideband selection.

e Linear CTO, direct reading in kc.

The experienced amateur will imme-
diately recognize in the SX-115 a first
rate engineering triumph that creates
an entirely new class of deluxe receiver.
Frequency coverage: Nine 500-ke
segments covering 3.5-4.0 mc.; 7.0-7.5
me.; 14.0-14.5 mec.; 21-21.5 mc.; 28.0-
30.0 me.; (4 scgments); and WWV.
Additional features: Highest order of

The new ideas

are born at. ..

mechanical and electrical stability; lin-
ear tuning; constant tuning rate; sepa-
rate noise limiters for SSB/CW and
AM; dual loop AVC; spurious signal
and image rejection better than 60 db.
down; sensitivity less than one micro-
volt; perfect match for Hallicrafters
HT-33 and HT-32 series exciters and
transmitters.

hallicrafters c......

Zxport Sales: [nternational Div., Raythcon Co., Waltham, Mass. Canada: Gould Sales Co., Montreal, P. Q.




Concern for Perfection

Collins amateur equipment is the finest you can buy for a number of very important
reasons. One is painstaking care in manufacturing. This KWM-2 received 11 hours
of intensive test and inspection and in addition underwent 20 hours' operation in
transmit-receive-off cycling. This old-fashioned concern for perfection is our stock in
trade and is the reason Collins is able to give you a 6-month warranty. Your author-
ized Collins distributor is anxious to discuss it with you.

COLLINS RADIO COMPANY e CEDAR RAPIDS ¢ DALLAS e BURBANK e iNEW YORK
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Cross off two power supplies with one of Eimac’s new zero-bias triodes!

Another major advance from Eimac: the first high power zero-bias triodes anywhere. Just one of these new
tubes will eliminate both screen grid and bias power supplies to simplify your circuit designs. Take your pick
of three types: the 3-400Z, shown above, (plate dissipation: 400 watts)...the 3-1000Z (1000 watt plate dis-
sipation) ... the ceramic-metal 3CX10,000A7 (10,000 watt plate dissipation). Each offers a power gain of over
twenty times in grounded grid service. And their small size accommodates today’s lower, more compact equip-
ment. You'll find these zero-bias triodes ideal for class B RF and audio amplifiers. And you’ll
find them only at Eimac...world leader in transmitting tubes. For ratings, specifications,
other details, write: Power Tube Marketing, Eitel-McCullough, Inc., San Carlos, California.
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It pays to 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. L.ow drift, fundamental oscillators. High activity and

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

long-lasting: *300 cveles...ooennn. $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

Type 2XP
Suitable for converters, experimental, etc.
dimensions as Type Z-2.
1600 to 12000 Kec., (Fund.) =5 KCuoorroiiovoomeaieeeen $3.45 Net
12001 to 25000 Kc. (3rd Overtone) *10 Kc........... $4.45 Net

6 Meters, PR Type Z-9A

Fifth overtone; for operating directly in 6-meter band: her-
metically sealed; calibrated 50 to 54 Mec.,, *15 Kc.; .050” pins.

CITIZENS BAND CLASS “D"
Type Z-9R, Transmitter

FCC assigned frequencies in mega-

cycles: 26.965, 26.975, 26.985,
27.005, 27.015, 27.025, 27.035,
27.055, 27.065, 27.075, 27.085,
27.105, 27.115, 27.125, 27.135,
27.155, 27.165, 27.175, 27.185,
27.205, 27.215, 27.225, 27.255,

calibrated to .005%. (Be sure to
specify manufacturer and model
number of equipment) $2.95 Net

CITIZENS BAND CLASS “D"
Type Z-9R, Receiver

Specify L.F. frequency, also wheth-
er receiver oscillator is above or
below transmitter frequency. Cali-
brated to .005%. (Be sure to specity
manufacturer and model number
of equipment.) ... $2.95 Net

Type Z-9R, Radio Control
FCC assigned frequencies in mega-
cveles: 26.995, 27.045, 27.095,
27.145, 27.195, 27.255; calibrated
to .005%. (Be sure to specify manu-
facturer and model number of
equipment.).._.—..__...$2.95 Net

Same holder

ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED.

ORDER FROM YOUR JOBBER.

$4.95 Net

COMMERCIAL TYPES

Commercial Crystals available from
100 Kc. to 70 Mc. Prices on request.

Type Z-1, MARS and CAP

O fficial assigned frequencies in
thie range. Calibrated to .003%.
1600 to 10000 Kec......... $3.45 Net

Type Z 1, TV Marker
Channels 2 thru 13...$6.45 Net
4.5 Mc. Intercarrier,

K1) $2.95 Net
5.0 Mc. Signal Generator,

1) O $2.95 Net
10.7 Mc. FM, IF,

019 e $2.95 Net

Type Z-6A,
Frequency
Standard

Ta determine band
edge, Ta keep the
VFO and receiver
properly calibrated,

100 Ke. .. $6.95 /
Net /4

PETERSEN RADIO CO., inc. 2800 W. Broadway

COUNCIL
EXPORT SALES: Royal National Corporation, 250 W, 57th Street, New York 19, N. Y., U.S. A,

BLUFFS,

IOWA

Z-6A



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especm[lv League menibers, are invited to report stution activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL otlicial clected by members in each Section.
Radio ciub reports ure also desired by SCMs for inclusion in QS7'. ARRL Field Organization station appointments are
available in areas shown te qualitied l.eague meibers holding Canadian er FC'C umateur license, General or Conditional
Clase or abeve. ll.escln:‘lude ORS, OIS, OPS, 00 and OBS. SCMe desire applieations for SEC . EC. RM and PAM where
vacaucies exist. OIS, v.h.f, bands appointment, is available to ‘I'echnicians and Novice. as well as to full- privilege
amuteur licensees

ATLANTIC DIVISION

;n_l’cnmsylvu.ma WI3ZRQ Allen R. Breiner 212 Ruce St. fumaqua
AMaryland-Delaware-1), C. W3BKE ‘Thowmay B, Hedges 2202 Culver St. Washington 21, D. C.
Southern New Jersey K2BG Herbert ¢, Brooks %00 Lincoin Ave. Pulmyra
Western New York KIHUK Chartes T, Hunsen 211 Rosemont brive Buifalo 26
Western Pennsylvania W3UHN Anthony J. Mroezka 475-5th St. DHonora

- CENTRAL DIVISION . e e
lilinots WIPRN kidmond A. Metzger 1520 South 4th St. Avringteld
indiuna WIF\WH  Donald L. Hall 1312 kKust 28th St, Anderson
Wisconsin WIKQB Gearge Woldy 2023 South 10 St. Manitowoce
—_———— e e DAKOTA DIVISION -
North Dakota WYPHVA turold A. Wengel 1416-6th Ave, \\llllston
Nouth Dakoty WURRN J. W. Stkor~k] 1900 8, Nenlo Ave. sloux Falls
Minnesotas WoKJZ Mrs. Lydia 3. Johuson 1258 Van Buren St. St, Paul 4
—_ DELTA DIVISION e e e e et —
Arkansar* WaCIR Odia L. Musgrove 1321 W, Baraque Ave. Plne uluﬂ
Loulslihz WSFMO ‘Thomas J. Morgavi 3409 Heaulleu St. \letuire
Aississippt WaHAIUG Floyd ¢'. Tertson 2469 Puden Juckson 4
Tennessee willo It. W. Ingriham 105 West Park Drive Kingsport
—_ e e GREAT LAKES DIVISION —— P —
m-utm‘k; WiBEW kllmer (. Leachman P. 0. Bux 106 Axhland
Michigan WEI'N Raiph P, Thetrean 9 \V. Six Alile Road Detroit
Ohlo W8AL Wilson E. Weckel 18 ‘T'uscurawas St., W. t'unton 8
—_ HUDSON DIVISION ________
Kastern New York W2kky Gieorge W, Tracy 1138 N‘orm L,oum.ry Club Drive
N. Y. U, & Long (stand W20oBU Cieorge V. Cooke, Jr. ' 3 Dalsy L. )
Northern New Jersey [NSAAS § 3 o J. Spurks Remeczky 30 Kelly Purkw.v.y Buyoune
—— MIDWEST DIVISION J— [,
lowa WUNTB Dennis Burke 1418 Douglas Ave. Ames
IKansus WUENS Ruymond . Buker mu Lincoln 3 Nceodosha
Missouri wpBUL ', ), Cioseh 71 R Oukland 8. Webb Clty
Nebraska WOEXP Charies k. McNeel Routé 3, RI'D North Platte
e e e e e NEW ENGLAND DIVISION____ o e e i
¢'onnecticut WICHR tlenry B. Sprague, jr [ .xrl.brldxe Rd. Wweston
Aalne wiB 33 Atoert ¢ Hoddon 370 Capisie st. Portlund
flustern Masxuchusetts WlaALP Irank l.. Buker, jr. 91 Atlantic St. North Qulncy 71
Western Maussiuchusetts WIB\ R Perey ', Noble 8 3t. Dennis 8t. Westlield
New liampshire WILLQ iller Box 395 \\ultebom
Rhode istand K1AAYV »hnson 30 Fruft St, Pawtucket
Vermont WIEIB Miss Harriet. pProctor P. 0. Box 9 uxt Middlebury
e — e e S 4_.___NORTH\VI-_STLI(N DIVISION - e
Aluska l\lJL)(. Juhn P, I'r P. 0, Box 82 ixodlak
Iduho W7GGYV Mrs, uclcu \| Muditet Route 1, NJouth Pucatello
Montana W73KK 1tay Woods Brady
orezon \V? AJN loverett H. Irunce 35 N2, 116th Ave. Portiand
Washington W7PGY Robert B. ‘'hurston T7U0-318t Ave., N.E. Reuttle 15
_ . PACIFIC DIVISION o
Hawali KU8DYVG John 14. Mouatague 1105 Kuklla Place Honolulu
\IPV da W7VIU ‘hurles A. Rhines x 1025 iilko
sSantu Clura Valley KDY X . Conley Xinith 57 Lue;u Vista Drive Aonterey
Hust Bay W80J\WV B. W. Southwell 200 South Seventh St.
a k'rincisco W6RTP Wilbur ¥, 8 chman 8%0 Dart nouth St. 2
cramento Valley WeBTY Gieorge R. Hudson 2209 Meer Way
2un Jos quin Valley W6eIPL Rilph Suroyan 8204 K, lowusend Ave.
— ROANOKE DIVISION.
North Carolina WARRH B, mlcy Fowier Box 143 Morganton
Suuth ( ‘urulina wW1GQV r. J. Duntap 1, O, Box 447 Rock Hill
virgi wiQDY Kulmrl I, Follmar 1057 Dune St Norfolk 3
Weat \ lrmnln WRJN Donuld B. Morris 1111 Alexander Place Iwlrmont
—— ROCKY MOUNTAIN DIVISION —
Colorado WONT'r Donald 8. Middleton Pueblo
Utab WTQWIH as M. Niller it Lake ity 5
New Mexico W SIQL vell 1o, Greene ftoswell
Wyoming WTARILU L. ). Branson 542 Suuth J5TS casper
—_ e e — OUTHEASTERN DIVISION —— PR
Al ma K4A0Z William D. Dotherow av2 Purk Ave. sirminghum 16
“istern ielorida K4SJH Atbert L., Hamwmel 130U N. Fi. 42nd 8t.. Pompanu Beach
Western Ilorfda WHRKH Frank M, Butier, Jr. 10t Elliott Rd Fort Waulton i3each
Cieorgia Wiy Willlam K. Kennedy 16%7 pulrway i Drive, S0 \Vl.l.nt.l. 17
W eat lndles (P.R.-V.1)) KPiDJ Willlam Werner 563 Ramon Llovet t'rb, Trum.m
R itio Pledrus, P. R.
C'anual Zone KZ5TD ‘Thomas B, Dellels P.C. Box 1111 Bulboa
- SOUTHWLESTERN DIVISION e e e
Los Augeles weJunB Albert I, HIN, fr, »ﬁl No. Mitlard A\e Mltllo
Arizona WTQZEL Keuneth P. Cale 32 North I8th Ave. Phuenix
san Diego WHLRU bon Stansifer H'J/ Pescadero <an Diego 7
Sunta Barbara K6CVR tobert A, Hemke 728 W. Misslon RAunta Barbara
. . WEST GULF DIVISION - e
Nurther WSBNG L. L. Hurbin 4315 Caulmont Fort Worth 7
¢)Klahotma W5DLKRZ Adrian V. Kea Rox 33 Ketchum
Southern ‘l'exug WAQENI oy K. Euzlpslon 1109 Vernon Drive ¢orpus Clristl
e — - ~.CANADIAN DIVISION - .
Maritime VEIWB DE. \\c Ly Hurvey Station, N. B.
ontario VE3ING mamu W. Roberts 170 Norton Ave, W |llowdule lomnto. ont.
Quebec VEZDR . W. Skarstedt #2 Xt Johns Rd. Poiute Clajre
Montreal 33, P Q
Alber VBTG lh.rry Harrold N. Lethbridge, Alta.
brmsh Columbla VETFS . I, 3avage \"ancouver 8, R, (t,
Alanitoba VIS Y \1 2, Watson 2 W l,.umrk St
Suskatchewan VESHR it. R, Horn 2121 Ewart Ave.

6 *Official appointed to act temporurily in the whsence of a regular otticial.
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TMC Models GPT-1K are gen-
eral purpose transmitters provid-
ing AM, CW, MCW and FSK modes
of operation at 1 kw peak power
from 2 to 32 megacycles.

The GPT-1K offers a wide
range of audio inputs with push-
to-talk operation and three oven-
controlled crystal positions or
VMO. : .

The use of a linear RF final
amplifier affords an economical
means of change to SSB modes of
communication by the addition of

an SSB Exciter, such as the TMC

Model SBE, when required.

For information on this and
other TMC products, please con-
tact The Technical Materiel Cor-
poration, Mamaroneck, N. Y.

“th< | INEAR

FINAL AMPLIFIER

THE TECHNICAL MATERIEL CORPORATION

World Wide Suppliers of Electronic Communication Equipment

and Subsidiaries

OTTAWA, CANADA . ALEXANDRLI A,

MAMARONECK, NEW YORK

VIRGINIA . G ARLAND, TEXAS



THE AMERICAN
RADIO RELAY
LEAGUE, c.,

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

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

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

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

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

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE €. WOODRUFF, W8CMP, 1936-1940
GEORGE W, BAILEY, W2KH, 1940-1952

Officers

President . . . ., . . . .GOODWIN L. DOSLAND, W@TSN
Moorhead, Minnesota
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P.O. Box 586, Odessa, Texas

Vice-President . . .. . . .FRANCIS E. HANDY, W1BDI
38 La Salle Rood West Hartford, Connecticut

Vice-President . . . . « . +ALEX REID, VE2BE
240 logan Ave., 31 Lamber' P. Q., Canada

Secretary . . . . . . .. o, JOHN HUNTOON, WILVQ

Treasvrer . . C. .DAVID H. HOUGHTON
38 La Salle Roud West Hartford, Connecticut

e o o o o
Secrefary & Generol Manager Emeritus . A. L. BUDLONG, W1BUD

General Manager ., . . . . . . "JOHN HUNTOON, WILVQ
Communications Manager . . . .FRANCIS E. HANDY, W1BDI
Technical Director . . .. . . . GEORGE GRAMMER, WI1DF
Assistant Secrefaries . . . . . .PERRY F. WILLIAMS, WI1UED

GEORGE STEVANS, JR., KILYW RAYMOND HIGGS, W60OGI/1
38 La Salle Road, West Hartford, Connecticut

® e [ 3 L d L]

General Counsel . . . L. .PAUL M. SEGAL

816 Connechcut Ave., Washmgton é,D. C.

DIRECTORS

NOEL B. EATON............ eseeaees VE3CJ
.R. 3. Burlington, Ontario
Vice-Dlirector:

Atlantic Division

GILBER’I" L. ¢ ROleI\ ............. W3YA
Dept. of . Penna State Uni\crsny

State College, Pa

Vice-Director: lidwin 8, Van Deusen. ... .. \VSE(‘P

4711 McKinley St., N.W., Washington 15, D. C

Central Division

JOHN G. DOYLE. .. .........c..c0uen WIGPI
4331 N. W lldwond Ave., Milwaukee 11, Wis,
V"dce-/trector: Phillip k&, Haller . . .. ..... W9HPG

5000 8. ‘I'ripp \»e (‘hlcazo 29, I,
Dakota Division

CHARLES G. COMPTON.......00n.. WYBUO
1011 Fairmount Ave., 8¢. Pnuls Minn,
lice-llirectm MarthaJ.Shirley. .. .. .. WPZWL
Box 7R, Black Hawk, 8. D.
Delta Division
SANFORD B. DE HART............ W4RRV

427 8. Purdue Ave., OUak Ridge, Tenn.
Viee-/iirector: Victor Cantleld. . ....... ..W5BSR
414 \Weber Bldg., Lake Charles, La.
Great Lakes Division
DANA E, CARTWRIGHT. ... ....... WBUPB
2979 Observatory Ave., L'Inclnnatl 8, Ohlo
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Hudson Division
M()RTON B. KAHN.................. W2KR

Birch Hill Rd., Great Neck, N. Y.

Vice-; rtreclor Harry J. bannalg. . ....... W2T
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x 631, Newton, lowa
V"ice-1'frector: Sumner. H Foster. . ........ WoGQ

2315 Linden Dr., S.E., (.cdzu' Raplids, Iowa
New England Division

MILTON E. CHAFFEFE.. ... ... ... WIEFW
8 Reussner Rd., bouthlngton, Conn.
Vice-Dliector: Bigelow Green. ........... WIEAE

12 Gloucester »t., Boston 15, Mass,
Northwestern Division
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8 lm—/'trector, Howard ¥. Shepherd, ir.. ... W6QJW
127 8outh Citrus, Los Angeler 6, Lalu
West Gulf Division

ROLMER O. BEST. . ................ WSHQKF
1.0 1i0x 1656, Lorpus Christt, ’I'cxan

Vice: /rtrector Ray K. Hryan............ V&U
2117 8.W. 61st ‘Terrace, Uklnhoma Clty 19, Oklu.,




“It Seems to0 Us...”

RECIPROCAL LICENSING

QENATOR Barry Goldwater, ex-6BPI, of Ari-
b zona, and Senator Andrew F. Schoeppel of
Kansus have introduced a bill into the Con-
gress which would authorize the Federal Com-
munications Commission to issue amateur li-
censes to citizens of other countries, provided
such countries extend similar courtesies to
U.S. amateurs when in their domains. The bill,
3.2361, is printed in full on page 73 of thisissue.

Purely as a courtesy, several dozen countries
have been issuing amateur licenses to visiting
(1.S. hums. Many more withhold such privi-
leges because the U.S. does not issue licenses
to their citizens visiting here. In recent years
there have been several attempts-— by the
League, by individual amateurs, and even by
a member of Congress —— to secure a favorable
Ciovernment attitude toward reciprocal licens-
ing, but ull have been stalemated. At the
Southwestern Division Convention in Phoenix
this year, however, League officials found a
champion for our cause in Senator Goldwater,
who promised to investigate the matter upon
his return to Washington. This bill to amend
the Communications Act is the result.

Now it is up to us, the amateur body, to
carry on. If no appreciable interest is ex-
pressed, the bill will surely die unnoticed in
committee. But if Senators and Representa-
tives are made acutely aware of the importance
this bill has to all 220,000 of us and its good-
will effects internationally, the meuasure will
certainly be carefully studied and sincere at-
tempts made to iron out policy and administra-
tive difficulties which have been obstacles in
previous considerations.

Individually-composed letters, we are told,
are most effective. Form letters and letters
in petition or resolution style signed by a
number of amateurs are of course useful, but
they don’t carry quite as much weight. It is
quite likely that the first session of the present
Congress will have adjourned by the time you
reud this issue. The individual Congressmen
continue their work during the recess, how-
ever, and therefore the letters should be sent
now so that action can be forthcoming during

the early part of the next session, before the bill
wets put aside for more-burning issues.

Do you want the United Stutes to join with
Canada and most other countries of the world
in granting amateur operating privileges to
foreign visitors? Then - today — communi~
cate vour views to the Senators and Repre-
sentatives from your state, und to the members
of the Senate CCommittee on Interstate and
Foreign Commerce, listed on page 73.

GOT YOUR BALLOT?

Ty URING the first week of October, ballots

will be mailed to approximately 40,000
League members, comprising those in divisions
selecting directors and vice-directors for the
coming two-year term. In puast elections only
about two-thirds of our members have taken
the time and trouble to mark and return their
ballots. While this figure is perhaps compara-
ble with some political elections, it really ought
to be much higher. The men selected will be
vour representatives in League government
the next two years. Watch for your ballot in
the next couple of weeks, then, and mark and
return it promptly.

OPERATING AID

()NE of QST’s many responsibilitics is to keep
League membership posted with up-to-
date information to assist in legal, efficient
operating. Most members are reluctant to cut
up their issues of QST, however, and so they
may have to hunt through several issues to
find information they need in a hurry.

As a convenience to our readers, QST this
month includes a tear-out card with some of
the data amateurs should have quickly avail-
able at their operating positions. Hang it on
the wall, or clip it to the front of your ARRL
loghook. As occasional changes or additions
are announced, correct the listings to keep
them up-to-date.

If you find this new ARRL service as helpful
as we hope it will be, please let us know —
together with suggestions for subjects which
might be usefully included in future such cards.
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October 7T-8 — Midwest Division, Omaha,
Nebraska.

October  13-14 — Great
Cleveland. Ohio.

l.akes Division,

COMING A.R.R.L. CONVENTIONS

October 13-15 — West Gulf Division, Kerr-
ville, Texas.

October 28 — Kentucky State, lexington,
Kentu~ky.

GREAT LAKES DIVISION CONVENTION
Cleveland Ohio — October 13-14

The 1961 ARRL Great Lakes Division Cou-
vention, presented by the Cleveland Amateuradio
Cunvention, Inc., will be held on October 13-14
at the Sheraton-Clevelund Hotel, “Cleveland's
lurgest and finest’’. A single sideband dinner will
start off the convention at 1800 KDST on October
13, followed by open house und hospitulity gath-
erings at 2000. At 2359 a Royal Order of the
Wouit Hong initiastion will take place.

Saturday, October 14, will feature numerous
displays: technical talks; a DX session featuring
Bob White, WIWPO, DXCC Awards; meeting
of the Ohio Council of Amateur Radio Clubs:
Army MARS scssion; and u YL forum. Special
attractions will include the Army MARS com-
munications trailer and an exhibit about the
modern trend of space technology presented by
the Luewis Research Center of the National
Acronautic Space Administration. General Class
amateur exams will be conducted by the FCC at
0930 Saturday, October 14.

The convention couciudes with u banquet ut
1900, October 14, in the Grand Bullroom. Con-
vention registration is $2.00 per person: banquet
tickets are $5.00; single sideband dinner tickets
are $5.00 and YL luncheon tickets $2.00. Pre-
registration closea st midnight, October 11. All
requests should be mailed to Cleveland Ama-
teuradio Convention, P. O. Box 5167, Cleve-
land 1, Ohio.

WEST GULF DIVISION CONVENTION

Kerrville, Texas — October 13-18

The West (iulf Division Convention will fea-
ture a varied program of speakers on DX, s.8.b.,
semiconductors, Civil Defense, Army and Air
Iorce MARS, Navul Reserve communications,
v.huf., und special sessions on printed circuitry.
Convention site is the Ierrville Municipal Audi-
torium — Friday, Saturday and Sunday, October
13-15.

A code-speed contest is planned with the con-
testant to huve the option of using his own favor-
ite bug or electronic keyer. Three truusmitter
hunts are scheduled — one each day of the con-
vention, on 75 and 6 meters. An FCC representa-
tive will be on hand to give amateur exuns.

(iuest speakers include Don Stoner, WOTNS;
Durward J. Tucker, W5VU of Longhorn Elec-
tronies on s.s.b.; Gus Browning, \WWiBPD, DX;
Irving 8. Seligmann, \W5UB, printed circuits;
Frank Cox, Tesus CD Director, and Bill Broman
on Civil Defense, plus other notable speakers.

There will be a special progran, including a
breakfast, for YLs. Unlicensed XYLs and har-
monics will be treated to a variety show and a
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bus tour of the Texus hill country. Wayland
“Soupy” Groves, WSNVW, is in charge of the
Royul Order of the Woult Hong ceremonies.

Convention pre-registration fee s $10.00,
which includes the entire program, plus a pre-
convention barbeque Friday night, a Suaturday
evening dunce and the Sunday banquet. A special
pre-registration for hams under sixteen is $:3.50,
which will admit them to all technical sessions.
Pre-registration deadline is October 10. Registra-
tions und requests for information should be sent
to the Kcrrville Radio Club, 800 Water Strect,
Kerrville, Texas.

KENTUCKY STATE CONVENTION
Lexington — October 28

The first annual Kentucky State ARRL Con-
vention is to be held at the Phoenix Hotel in
Lexington with convention activitics beginning
shortly before midnight, with initiation cere-
mounies for the Royul Order of the Wouff Hong.

Noted locaul and national figures are to conduct
group meetings on such subjects as DX, an-
tennas, v.h.f,, MARS, Novice Clorner, c.w., and
phone nets, s.s.b., and TVI.

An ARRL Forum will be conducted by Duna
Cartwright, \WW8UPB, Dircctor of the Great Lakes
Division, assisted by Perry Williams, WilULiD,
of the ARRL Headquarters staff, Klmer (i
Leachman, WABEW, newly-elected SCM, and
others.

A full day for Saturday is planned with many
oxhibits. Ladies activities will include o tour of
horse furms and other points of interest in the
Blue Cirass area. The banquet is set for 6:30 p.at.
Tulk in transmitters will operate Friday night
and Saturday ou 75 and 6 meters.

Hotel reservations should be made with the
Phocuix Hotel, 120 Isast Main Street, Lexington.
Clonvention pre-registruation is $2.25, until mid-
night, Friday, October 27. After midnight, regis-
tration will be $2.50. Banquet will be $5.00 per
person. Make all checks puyable to *The Blue
Grass Amateur Radio Club” and address all in-
quiries to Dix K. Newton, K4KJQ, Secrctary-
Treasurer, 103 Dcvine Avenue, Lexington.

OUR COVER

Summer and fall are busy seasons in the
ARRL lab, with the gung working on vari-
ous pieces of equipment for the Handbook.
This cundid (hah!) shot shows WI1JIS at
his bench. It'll give you an idea of how we
protect. the edges of gear with masking
tupe, and how neuat the underneath side of
something can look. Neat beneh, too, ch?
Scee also the photo on page 174 of this issue.
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the whole.

and-file fraternity can never be content with
equipment except that which he has built
himself. He is not concerned with such things as
“resale value,” but only with taking whatever
partg are at hand, mixing them with a few of his
own ideas, and trying to create sumething useful.
Here is a4 description of a receiver built following
this principle, which I hope may encourage others
to discover for themselves the satisfaction of
operating with their own ““custom-built” re-
eeivers.
The sct is made up of three rack-panel units:
a tuner, a crystal-controlled converter, and an
i.f. amplifier. Each unit was built as a separate
project, which is a lot easier than building a
complete receiver all at once. This method of
construction allows changes to he made cusily
without disturbing the whole setup, and also
permits you to use or test auy unit with other

Tlm true member of the amateur hacksaw-

The three main units that make up this triple-conversion
receiver fit into a standard rack. The crystal-controlled
converter is at the top. Controls, from left to right, are for
r.f.-stage peaking, two controls for mixer peaking (on
either side of the converter infout switch), crystal switch,
ond r.f. gain.

The intermediate section contains the tunable i.f.
amplifier (used alone for 80-meter reception) which
covers the 3- to 4-Mc. range in two 500-kc. steps. The
two large controls at the left are for r.f.-stage peaking and
gain. The small controls below are for the switch that
selects one of the two 500-kc. tuning ranges, and a me-
chanical calibration corrector. The main tuning knob is to
the right of the slide-rule scale. A digital counter provides a
logging scale.

The bottom section contains the 500-kc. i.f. amplifier
and two complete 110-kc. i.f. amplifiers (broad and
sharp), a.m. and s.s.b. detectors, audio, b.f.o. and tuning-
meter circuits. Controls along the bottom, from left to
right, are for 500-kc. i.f. gain, gain for each of the two
110-kc. i.f. amplifiers, audio gain, detector selector, and
if. (broad/sharp) selector. Balancing the tuning meter

on the panel is the b.f.o. frequency control.

Sectionalized

u:mmcmmmmmm

A 25-tube receiver may sound like a major undertaking. It is. But the unitized
assembly described here does much to dispel any aspects of tedium. While there
will be perhaps not many who will want to duplicate the complete system, almost
everyone will find interest in one or more of the attractive units that go to make up

- @ - § - § - @ - § - § © § - § - § - §

gear that might be uvailable. For instance, the
converter can be used ahend of any receiver that
tunes 3 to 4 megacyceles: the tuner might be used
with a low-frecqquency AR5 receiver serving as
the i.f. amplifier: or the i.f. unit could be con-
nected in place of the regular i.f. stages of a
receiver,

The Tuning Section

The tuner (circuit diagram shown in Fig. 1)
is built inside a 3 X 17 X 7-inch chassis, with a
3 Y4-inch panel. It consists of an r.f, stage, mixer,
and oscillator, tuning the range of 3 to 4 mega-
cycles in two steps of 500 ke. each, with an i.f.
output frequency of 500 ke. It tunes the 80-mcter
band by itself, and serves as a tunable first i.f.
amplifier on the higher-frequency hands, thus
wiving the same tuning rate and stability on all
bands.

The main ubjectives in building a tuner are

Communications

Receiver

Triple-Conversion Superhet Covering 80 Through 10
BY R. V. McGRAW, W2LYH, 9 Peg’s Lane, Riverhead, L. I., N. Y.
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3-4 Mc.
INPUT L,

-

3-4 Me,

. ‘?ﬁ 500 KC.
T J

K]
1500 +108 V. REG. 1500
1500
& )\ +180VY,
RELAY +180V.
{BK-IN SYSTEM)
DECIMAL VALUES OF CAPACITANCE ARE IN nf.;
OTHERS ARE IN upuf. EXCEPT AS INDICATED. 0sc
2.5~3Mec %ﬁuss
6C4s
A7 4 4
8
6.3V,

Fig. 1 —Circuit of the 3-4-Mc. tuning section. Resistances are in ohms and resistors are /2 watt, unless otherwise indicated.
Fixed capacitors less than 0.1 pf. are mica (SM- silver mica); others are paper or ceramic,

Ci1—Midget dual variable (two Johnson 50J12/157-4 or
similar units ganged).

C:, Cs—Variable air padder (Johnson 100J12/157-6
or similar).

Cs, Cs—Variable air padder (Hammariund APC-140 or
similar).

Cs—Tuning Capacitor—100-uuf. variable (see text).

C:, Cg—Air trimmer (Hammarlund HFA-10B or similar).

J1, J2—Coaxial receptacle (SO-239 or Jones S-101).

oscillator stability, accurate calibration, and
smooth tuning. Two 6C4s are used in the Frank-
lin oscillator circuit. This circuit has the advan-
tage of using very loose coupling between the
tubes and the tank circuit (only a few upf.),
which minimizes frequency variations caused by
tube heating. However, oscillator stability is as
much a matter of materials and mechanical con-
struction as anything else. With this in mind, the
oscillator components were solidly mounted on
an aluminum plate, with ceramic insulation used
throughout, and the coil was wound on a ceramic

Li—Approx. 30 ph.—50 turns No. 30 enam., close-
wound on %4-inch iron-slug form, 6-turn link.

L>—Same as L1, 10-turn link.

Lz—Approx. 20 ph.—35 turns No. 24 enam., |%-inch
diam., 12 inches long, tapped at 18 turns from
ground end.

Ri—Wire-wound contro!.

Sy—D.p.d.t. ceramic rotary.

Ti—455-ke., i.f. transformer (retuned to 500 kc.).

form. Openings are provided directly above and
below the oscillator tubes for ventilation.

The tuning mechanism, built as a separate
subassembly, contains a precision variable ca-
pacitor and worm-geur drive taken from a surplus
BC-375 tuning unit, a gear train for driving the
slide-rule-dial pointer, and a 3-digit counter
which is used us a logging scale. The worm-gear
drive, which hay a 50:1 ratio, is coupled to the
tuning-knob shaft through two gears having a
2:1 ratio, giving an over-all ratio of 100:1 with
no detectable backlash. The counter, which is

Front panel of the 3-4-Mc. tuner unit with cover removed. The digital counter at the right is driven from the tuning shaft
by means of small bevel gears. The turning shaft has a ball bearing at each end, and the knob has a built-in friction
drive to prevent damage to the gears if the shaft is turned to the end of travel. The mechanism at the left shifts a masking
strip that hides the frequency scale not in use. Another shaft and arm shifts the position
of the frequency scale to correct the calibration as needed.
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7-30 Mec,

IMEG.

ELAY
{BK-IN SYSTEM)

7 <
CONV, v,= zzoxi
—_— 4
N ) Le 6C4s (2AT7
_ of Lo afl)e
DECIMAL VALUES OF CAPACITANCE ARE IN uf,; 9
OTHERS ARE IN pput. EXCEPT AS INDICATED,
22Kk 6.3V,

+180V.
Fig. 2—Circuit of the crystal-controllzad converter section. Resistances are in ohms and resistors are Y2 watt. Variable-
oscillator coupling capacitor (30 uuf.) is a compression type. Fixed capacitors
less than 0.01 uf. are mica; others are ceramic.

Ca, Cio, Cu—Midget variablz (Johnson 50R12/149-3 or on Y%-inch iron-slug form, 6-turn link at cold end.
similar). R:—Wire-wound contrel.

Ci2—Fixed mica capacitor {see coil table). So—A4-section 4-pole 4-position ceramic rotary switch.

Ju, Ja—Coaxial raceptacle [SO-239 or Jones S-101). S:—1-section 2-pole 5-position ceramic rotary switch.

Le-Ls, incl.—Sese coil table. Ss—1-section 2-pole 2-position ceramic rotary switch,

L7—Approx. 40 uh.—80 turns No. 30 enam., close-wound Y —Se=e coil table.

driven from the tuning-knob shuft through small  ing and you can come right back to it later.

bevel geurs, has proved to be a very convenient The oscillator tunes 500 ke. lower than the
type of logging scale. When you tune across o rare  signal frequeney in two ranges of 2.5 to 3.0 and
DX signal, just make a note of the counter read- 3.0 to 3.5 megucycles. The dial has a separate

The i.f. amplifier unit. This chassis includes the circuits of Figs. 3, 4 and 5. The 500-kc. amplifier, mixers and crystal oscil-
lator are at the left end, and the b.f.o., detector, meter and audio sections occupy the right-hand end. In between are the
two (broad and sharp) 110-ke, i.f. strips. The variable capacitor at the right tunes the b.f.o.
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The 3-4-Mc. tuner. The r.f. and mixer circuits are in the subassembly at tha left. All oscillator components, except the main
tuning capacitor, are included in a second subassembly running along tae right rear side of the chassis. The oscillator
range switch Si, to the right of the coil, is operated by mechanical linkage from the panel control. Screened openings
above and below the oscillator tubes provide ventilation. The main tuning capacitor
and driving mechanism also form a separate subassembly.

scale for each range and the scale not in use iz to left or right. ‘This effectively shifts the whole
covered by a movable mask which is linked to the  tuning range to compensate for any inaccuracy
band-switech knob. A ealibration control is pro- in the converter-oscillator frequency.

vided which shifts the dial scales a small amount The r.f. amplifier and mixer ure huilt on an

L.E AMP I.E AMP MIXER

(F1G.4)

O]

S00 KC.
INPUT

1O KE.
Ts
)

F—

+180V,
DECIMAL VALUES OF CAPACITANCE ARE IN pf.;
OTHERS ARE IN muf. EXCEPT AS INDICATED. TR
L
8
100K
GBAgS
6BEBS 390 kC.C=
6ca - 100K
3[ e
6.3V,

+180V.

Fig. 3—Circuit of the 500-kc. section of the i.f./a.f. unit, Resistances are in ohms and
resistors are /2 watt unless indicated otherwise.

Ci4, Cia, Ci5—Triple-unit fixed capacitor, Rs—Wire-wound control.

Js—Coaxial receptacle (SO-239 or Jones S-101). To, Ta—Midget 455-kc. i.f. transformer (retuned to 500 kc.).

Ls—Slug-tuned coil—approx. 400 ph. Ts, Ta—110-ke. if. transformer (Miller 1890-P1, or see
text).
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SHARP [.F. STRIP

(FI1G.3)

(F1G.5)

-0

\
W,

GAIN
s ILF. AMP

00k ¢ .o+ 180V.

6BA6S
DECIMAL VALUES OF CAPACITANCE ARE IN pf,,
OTHERS ARE IN upl. EXCEPT AS INDICATED.
3 4
6.3V

BROAD IF. STRIP
‘I.LE. AMP

(F1G.5)

Fig. 4—Circuit of the 110-ke. section of the i.f. / ad. unit, Resistances are in ohms, and
resistors are Y2 watt unless indicated otherwise.
Cia, C17, Cis—Triple-unit fixed capacitor.
R¢, Rs—Wire-wound control.

S;—1-section 2-pole 2-position rot.ry switch (see Fig. 5
for second pole).

Ta-Tu1, incl.—110-ke. i.f. transformer {same as T4 and Ts).

aluminum plate shown at the left side of the
chassis. A 8AUG is used in the amplifier and o
6J6 in the mixer ecireuit. The ampliier grid and
plate circuits are tuned by (') which consists of
two ganged units with the shaft brought out to o
panel knob. The simple dual-triode mixer eircuit

wus the best of several types tried. The midget
455-ke. if. transformer 7'; is tuned to 500 ke.,
whiéh it reaches easily without any modification.
It is connceted to the if. unit through coaxial
cable, the cable capacitance forming part of the
seeondary tuning capacitance.




The crystal-controlled converter. The r.f.~stage grid coils are to the left of the band switch and the plate coils to the
right. A small subassembly, in rear left of the chassis, includes the r.f. and mixer tubes (protruding through holes in the
rear of the chassis}) and the shielded mixer output coil. A similar subassembly to the right contains the crystals and h.f.0.
tube (both also protruding from the chassis), the oscillator plate coils and their padders, and the crystal-oscillator switch.
The rear end of the shaft at the center is linked mechanically {outside of the chassis) to the shaft of the
converter infout switch at the rear of the r.f.-coil compartment.

Converter

In the converter, Fig. 2, the 40-, 20-, 15-, und
10-meter bands are heterodyned into the 3-to-i-
megacycle range for tuning. Crystal frequencies
are chosen so thut cuch band starts at 3.0 mega-
cycles on the tuner dial. The use of this high
first~i.f. frequency malkes it easy to obtain a good
image ratio, since the image is alwayvs at least 6
megacycles away from the signal. Two crvstals
are provided for the I10-meter band, since the
tuner covers onlv a one-meguacyele range. A
12AT7 cascode amplifier feeds a 6C4 triode mixer,
with another 6C{ as the crystal oscillator.

B & W Miniductors were used for making the
signal-frequency coils. The links are wound on
small picces of bakelite tubing which fit inside the
Miniductors, and are held in place with Duco
cement. The antenna-input links were adjusted
0 match 50 ohms with an s.w.r. bridge.

Trucking problems are avoided by the use of
separate tuning controls for the r.f.-amplifier grid
eircuit, and the mixer grid and plate circuits.
There is no inconvenicnce in this method, since
these controls need only to be peaked up for the
low, middle, or high portions of a band. A sep-
arate switch gang, S; with an extra position
for the second 10-meter range, is provided for
the crystal oscillator.

The oscillator is coupled to the mixer through
a compression-type trimmer. The amount of
coupling is not critical, and good results are ob-
tained on all bands with one setting of the
trimmer.

For tuning to 80 meters, switch S, is thrown
to the “out’ position, which cunnects the un-
tenna directly to the tuner. 'he converter is built

16

in a chassis of the same size as the tuner, with a
A 1s-inch panel.

I. F. Unit

The if. unit is built on a 3 X 17 % 7-inch
chassis, with a 7-inch panel. It contains a two-
stage 500-ke. amplifier (Fig. 3), two three-stage
110-ke. amplifiers having different bandwidths
(Fig. -4), and the detector, audio, and tuning-
meter ecircuits (Fig. 5). The 500-ke. signal from
the tuner is first amplified, then converted to
110 ke. by mixing it with the output of a 390-ke.
erystal oseillator in the two 6 BE6 mixers, cuch of
which feeds one of the 110-ke. amplifiers. The
110-ke. transtormers were obtained as surplus
and are the type used in radio-compass receivers.
One amplifier has its transformers peaked at 110
ke., giving u bandwidth of 380 eycles at 6 «b.
down, with steep sides, which scems to be just
about right for c.w. The other amplifier is
stagger-tuned, with a smull amount of top
coupling added to cach transformer. ‘This strip
has a bandwidth of 3 ke. at the 6-db. point, which
works out well for s.s.b., or for picking off one
sideband of an a.m. signal. Only one of the 110-ke.
amplifiers operates at a time, ug selected by the
“broad-sharp” switch, Ss, which also connects
the 6BE6 produet detector and the 6C4 diode
amplifier to the chain in use.

The d.c. output voltage of the diode detector
operates the tuning-meter bridge circuit. A zero-
setting adjustment is provided at the rear of the
chassis. f¢s is selected so that the meter reads full
scale with the meter-ampilifier tube removed from
its socket. The meter operates at. all times, and
is (quite useful for tuning or aligning the receiver,
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©

BROAD o ke
-0 Ssg

SHARP

®

(F1G.4)

PRODUCT
DET, ) S. .ol

PROOUCT|
DIODE

T

AUDIO AMP
“6Ca

100K

.7 =<

T

Cio

365

100K

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

Fig. 5—Detector, audio, b.f.o. and tuning-meter circuits of the W2LYH receiver. Resistances
are in ohms and resistors are 2 watt unless indicated otherwise.

Cio—Padder for Tia, broadcast replacement type (see
text and Tia below).

Mi;—D.c. milliammeter.

Rs—0.5-megohm control, audio taper.

R7—Wire-wound control.

Rs—Nominally 56,000 ohms (see text for adjustment).

for giving cotnparutive signal reports, or even for
tuning the transmitter. However, it is not an
S meter, because I sincerely believe that S meters
are a lot of nonsense, especially since they have
degenerated to the ridiculous ““db. over 9
variety.

For flexibility, & separate gain control is pro-
vided for each of the three i.f. amplifiers. In nor-
wal operation, the 500-ke. amplifier gain control
is used mostly. No provision is made for a.g.c.,
since I have never found any use for a.g.c. in ham
operating. In fact, the use of earrier-derived a.g.c.

Ssis—See Fig. 4.

Ss—D.p.d.t. rotary switch.

Ti2—Plate-to-line transformer.

Tis—110-kc. b.f.o. unit (see text). Miller 612-M5 132-
ke. unit may also be used with more padding
capacitance.

is directly responsible for many mistaken ideas
about such things as *‘audio punch’ :und *‘super-
modulation.”” Switch Sg selects audio from either
the product detector or the diode detector. Two
6C4 audio stages supply plenty of audio, unless
vou like to use vour receiver as a p.u. system.
The b.f.o. transformer 713 is 2 junk-box item
marked 234 ke., padded down to reach 110 ke. A
midget variable capacitor with built-in reduction
drive, taken from a defunct broadecast receiver,
gives smooth tuning of the b.f.o. frequency. The
panel control is calibrated in ke. ubove und below
the i.f. center frequency. Of
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. 2AU7 twin triodes
Converter Coil Table course, 12 g
o 3 can be used instead of 6Cds.
req. ¥ L Wire Turns Diam. Lenoth B&W Link** Ch How weparate tub 1
iMe) (Me) il (uh)  No. dng (In) No.  (Turns) (uuf.) owever, separate tubes do
make the wiring a little
7-8 4 L9 2w 3§ 3012 2 onsier
7-R Ls same 10
-8 Ls 10 28 45 4% W, 150 Conclusion
:j—}g 11 {:4 3 w7 3o ;: For a ham-band reeciver
1415 L: 7 98 ;meew - ) 29 the crystal-converter ‘tun-
: able-first-i.f. approach secms
2122 18 e 15 20 3 M 8o 2 to me to be ideal, having the
21-22 Ls sate 6 1 £ f . d .
21-22 Le 25 28 18 3  ow 2 advantages of frecdom from
- drift, high image ratio, and
2820 25 Le 11 20 9 #3007 2 equal tuning rate on all
28-29 1s same 4 4 . .
98-29 Le 1.3 98 g g . 90 bands. Perhaps the idea of
constructing the set in several
29-30 26 Same coils are used at Ls and Ls as for 28-29 Me. At L¢ the coil is a i building-blork " units  will
dup‘hc:te of its co(;] forf::ZQhMc.wxrh afshzhtly different slug adjustinent. make the thought of con-
“ (MJose-wound on 3g-inc iron-s! 11g form. < H ’ A\ H
** Links are at low-poteutial ends of associated coils, see tuxt. structing .‘\ °“.r own recetver
seem less formidable.  [F57—]
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Malpelo Island, looking west, The rocks to the left are
called ""South Rock,'’ and a similar group lies on the north
side of the island. The high peak just to left of the island's
center was scaled. The view from there
is absolutely breathtaking.

Waging War on Malpelo Island

BY MAC REYNOLDS,* WOEVI

ACK in the early 1700’s, a lone Spanish ship
B bumbling about in the eastern Pacitic Ocean
stumbled upon an imposing basalt rock
island 310 miles off the west coast of Colombiu.
1t was named Malpelo, meaning *‘Bad Hair”' in
Spanish, und was the scene of a recent 2Lé-vear
strnggle to install its first amateur statitn.

Background

In 1927, Scripps Institute of Oeeanography
landed on the island’s north coast, now a sheer
cliff to 600 feet: and it failed in u sceond attempt
in 1936, The following year u Vanderbilt expedi-
tion successtully put ashore to look thiftgs over.
In 1953 a Colombian uaval officer, ufter waiting
three days for a decent surf, finally got on in a
rubber boat. But way back forty years ugo « ship
loaded with silver bars plowed mercilessly into wn
off-shore rock and disappearced from knowledge
in 300 fathoms of salt water. Treasure hunters
still search oceasionally but no poor mén have
ever risen rich from that ocean bottom.

The late HILTAB and a few W's were, in [958,
dreaming of u trip to Mualpelo, each group un-
known to the other. When the facts were dis-
covered, it was deeided to make it a joint venture.

By September, 1959, HKATU was issued to an
insatiably curious group and in May, 1960, 2
vear and a half later, 2 group composed of HEKs
3LX, 5BZ, 5LV and Ws 4CVI, 6HAW, and
9DUB loaded a mountain of gear onto the
Colombian naval ship Ciudad de ()uibdo and sailed
for . "4Inelo. Timing was perfect: (960 sfas the
I5Mh & izeesary of Colombian indejjffidence.
By mid-Ma - wod with almost heroic effort, two
men and a 300-7». generator were deposited on a
25-faot, rock imititg Hut from the eastern shore of
the idand. But t + Pacific Ocean churned up a
storm and the grou) -lecided to withdraw rather
than face further needless risks,

#3120 Decrficld Road, Dearficld, IIL.

By this time it wax impossible to give up, and
another attempt was planned for 1961, now
armed with good solid knowledge of what to
expect and what to do about it.

The *‘experts’ guve 50-50 chances of suecess
and offered professional luinding advice ranging
from a black-powder hurpoon gin of intolerable
dimensions to floating hydranlie extensicn ludders,
and even the prize idea of Hoating threugh the air
from an off-shore ship to the island suspended by
mammoth balloons.

Beginning in June, 1960, the Colombian luds
performed miracle wfter miracle and by March,
1961, HKs 1QQ, 2Y0, 3LX, 10C, and 5EV and
Ws 4DQS, 6HAW, 9KVI, and ONWX were
signed on. Boots Olsen, WGIAW, lined up a
mysterious insurance policy in the name of the
“DXpedition of the Ceutury to Malpelo Islund”
and the Second Buttle of Malpcelo was begun.

The Task

A division of labor was ordered. Ed Quinoncs,
HE3LX, arranged through the Ministry of War
for the (Tudad de Quibdo (182 feet) and u C-47 to
fly lads and eyuipment across Colombia. Herman
Olarte, HK1QQ, somehow transported 1400 lbs.
of gear from Miami to Clolombia, the Ws lined up
most of the radio ¢quipment, and Curlos Vulencia,
HI5EV, took care of the heavy equipment and
the secret lunding plans, The Cslombian League
obtained final clearance for us to set up shop un
Malpelo, while dates and frequencies went out
over WIAW, and to various DX clubsg around the
world, After 213 vears of work and planning,
things looked really quite good for a successful trip.

Getting the Show on the Road

On March 26, with the gear and Ws in Barran-
quilla, Colombia, HIKIQQ threw u welcome
feast and the boyva v.: - huddled off to Bogota.
Luis Caicedo, HK3AO and president of the

Jaimie is seen coming ashore, assisted by shio's crew. The
sea was much calmer here thaa dusiag
the 1960 attempt to lard.
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("olombian League of Radio Amateurs (LCRA),
opened his home fo a gracious dinner party. It
seemed as though every ham in Colombia was
there.

The following morning, IXd met us at the Air
IForce Base outside Bogota to eatch a C-47 flight
to Bueneventura viy Culi. We left early with a
load of Bov Scouts ax co-passengers (plus a large
piano), all to be replaced in Cali by 10 fierce-
looking banditos and their armed guards. It was
what vou might call a nervous ride, but somehow
we lumbered over the Andes at 19,000 feet. with~
out pressure or oxvgen, half frozen and short of
breath, and landed on a field the size of a piece of
chalk in the jungle near Bueneventura.

Clarlos met us at the field with three overloaded
trailers of landing gear for the island. Fourteen
hours later the gang put the last piece of equip-
ment on the Quebdo and suiled at 9:30 p.ai. on the
28th of March.

The Sail and How to Land

The Pacific Ocean lay at its quictest but began
to stir up a bit of fuss as we neared Malpelo.
C'arlos and his two sons had carefully planned
two ways of making a landing:

1. A 4000-1b. Kontiki-type raft, 20 X 68 feet,
wus fashioned on hoard ship with a bundle of
baisam logs at one end and steel drums at the
other. There was even a catwalk down the middle
and a hand railing. Very plush. The idea was to
piteh the whole thing overhoard, tow it to shore,
tether it to the rocks, and Presto! a floating dock.
Sounded like a4 dream.

2. If that plan didn’t work out, cight large
galvanized steel drums with erank-sealed tops
were along. All the radio gear had been chosen
to fit inside these barrvels. If all ¢lse failed, the
HISs had four huge innertubes and two inflatible
rubber hoats for special situations —— whatever
that means. The plans scemed well thought out,
and looked to be the answer to the fervent dream
of putting Malpelo Island on the air. We crossed
our fingers and grinned at each other.

Somewhere during the 40-hour sail, the G-vyl-
inder diesel dropped to 3-cyvlinder function and
speed slowed to 314 knots. Carlos stripped to the
waist and shortly emerged from the engine room
with news of success, We were elated. Porpoises
and flving fish abounded. Sharks were used for
target practice and the Quibdo hummed along.

The Island

Thursduy ut dawn proved a perfeet job of
navigating: the island lay ahead in the calin-
ness of a cold moonlight, so penetrating a picture
that no one cheered or spoke: we just leaned on
the railing and smoked in silence.

Malpelo Ielaad is a solid rock with absolutely
no vegetation. It rises to four peaks of which
the highest is 846 feet. It looked immense. The
(uihdo took an excursion at diawn, showing only
one rpot looking like a possible beach head.
The rest of the coastline is vertical up to heights
of 200 to 800 feet. At the waterline, the island is
about 34 X 13% miles in diameter. There is no
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Looking dowri toward landing spot, while some of the gang
are pulling in the equipment. The vertical distance between
the men on shore and those in the outboard was about 15
feet. A shark (arrow) shadowed the outboard. Only one
barrel broke loose in the landing, and luckily it floated.

anchorage because the cliffs extend straight down
hundreds of feet below the surface. A spot on the
east side about 1000 feet from the southern tip
showed a small 40° sloped shelf rising from 15 feet
above the high-tide mark to a point about 60
feet inland. From there the cliff rore on an average
slope of about 70° to the 600-foot level, where it
leveled out or rose straight up.

The sharks, largely blues and hammerheads,
rode in grinning packs of 10 to &0 and at times
were an arm’s length offshore. The ritle fire at
these intruders was enough to tick off WW III,
had it been heard around the warld.

Shortly after dawn on Friday, March 31
(HK Time), the captain of the Quibdo, Carlos,
and his sons, Knrique and Carlitos, explored in
detail the landing spot in an 18-foot aluminum
outboard motor boat. The sea was heavy but a
far, far ery from the vear before. The report was
simple — forget the Kontiki raft (it would have
been smashed into toothpicks against the rocks)
and concentrate on the barrels. We rubbed our
rabbit’s foot and swallowed hard.

The Landing

The outboard was skillfully run at high tide
right up to shore. At the proper moment and with
a crest of a large wave at hand, Enrique jumped
on shore and scaumpered up the slippery rocks.
Had he slipped and fallen into the surf, there was
not very much that anyone could have done to

The operating area was about 130 feet above the sea.

The top of the island, another 500 feet up, is obscured by
a lava ridge above the tents. Wé-land lies on the other side.
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Looking north to the kitchen—the Malpelo cafeteria. The
cliff in the background is in line with the Mississippi river,
India is the other way, while Africa is a clear shot to the
right. The several huge lava rocks in the
foreground teetered dangerously.

help him. Pure guts. With a rope tied to a steel
pin driven iuto the ixland and the other end dan-
eling in the surf, we had only to take the outboard
to a point 20 feet offxhore, jump in the surf, and
pull urselves up the lip of the island in mountain~
climber fashion. (rude, yes: but it presented no
casualties except a badly ecrushed finger on
Enrique’s hand. The gear came next in the
barrels. Block and tackle coupled with five hours
of manpower took care of that by 3 v.ar. Friday.

HK(OTU Opens for Business

Malpelo was ours. We rested and explored a
bit. Apparently thousands of years ago the top
of the island had erupted, sending porous lava
down to the sea and covering the sparse red soil
that once supported plant life. Oceasionally the
liwva had frozen and formed *‘caves” with protec-
tive lips of lava overhanging. We chose three of
these caves for the e.w., a.m., and s.8.b. atations.
They were only 30 feet apart but required up to 20
minutes climbing time between them. A kitchen
area and relief area were chosen, tables and
benehes were bronght into place, and the stations
set up. [t was nearly dark and very windy. The
antenna crew under Jamie Restrepo, HK2YO,
had been at work stringing 130-foot long wires
and returned after a 7-hour job. It looked bad for
transmitting west. This was the understatement of

Boots smiles as the 20-meter c.w. pileup turns into a frenzy
after a fast SK BK. Fiddler crabs would crawl down the
rock behind operator, causing those many '‘waits’ you
heard. The tables and benches were
floated ashore and left in place.

the year beeuuse of a huge cliff rising another 600
feet west. of the operating positions.

By 0300 GMT on the morning of April 1 (10
p.M. EST) the three rigs on threc modes were
somchow ready, with the Borg-Warner Yeus
generator running like a top. Thuat everything
worked was atazing. We turned on the three
receivers and listened on our appointed frequen-
cies. The hand chatter wus something for the
hooks. The Ws and South American xstations
scemed to vie for signal honars. Once in a while
some innocent soul would call CQ on our expected
frequency only to be hamnmered into oblivion by
an angry wolf pack waiting for our grand appear-
ance. [ admit the temptation was too strong at
this point; we tested for u few minutes and then
listencd. The silence was deafening. The e.w.
boys ecalled a C'Q signing HK1QQ/P and worked
one lad who is just this instant discovering what
he worked that evening. HK1QQ and Ws 4DQS,
G6HAW, and ONWX operated e.w. The balance of
us operated various forms of phene. Bob doubled
in brass by working a little relief phone.

Finally, at 0300 GMT on April 1, three stations
(ull on 20 meters!) opened up on o mediocre band
and the third battle of Malpelo was on. Between
the frantic calling and inter-statiou interference,
it was shcer bedlam. By dawn the gang had
somehow knoeked off 1700 QSO0s. Not much DX
and few W6s and 7s. Not once that night did we
have to work to start a pile-up. The international
DX grapevine had alerted the gang. A touch of
the keyv and we were besieged with r.f.

The Days on Malpelo

FEarly the next moruing Boots and Flavio toolk
the last 1000 feet of antenna wire and started a
climb to the top, figuring that if just a few feet of
wire could be luid within an open shot in all
direetions, we would have the world in our
pocket. They returned at 4 p.M. announcing thev
had run out of wire 150 feet, from the top, but the
wire was laid that far. It was a dud and we felt
downright persecuted. A beam was out of the
question u3 were antenna balloons and kites.
Then Jaime, Flavio, und Harold decided a com-
plete station should be taken to the top — vight
hours awayv. This failed because it rained. Malpelo
lies in a world area where u low-pressure, rain-
hearing front oscillates back and forth producing
plenty of downpours and instantly-reversing
winds. Only two varicties of lizards, u few insects,
mauy fiddler crabs and large sea birds live on the
island. The latter have covered the island with
ruano that beecomes slippery as gelatin when wet.
In fact, the whole place smells like an old hen
house when it rains. A climb to the top with a
load of gear was out of the question.

Time Rolls On

The thousands of fiddler crabs were a constant
menace, eating everything in sight, and prevent-
ing any real uninterrupted sleep. Specimens of
the two lizards were brought back to the Lincoln
Park Zoo in Chicago: Mariguana Agassizi and
Liploglossus Millipunctatus, the only ones in
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captivity. The whitc and black sca birds were
ax large as a turkey and given to diving dead-stick
at breakneck sped from 800 feet down to the sea
in a long whoosh sounding like a 707 jet.

Great caution had to be taken at all times not
to loosen the crumbling lava and start a landslide.
The walkways were lighted at night with 40-watt
bulbs strung all over the place. Harold assumed
the full respousibility of keeping lights and
generators running 24 hours a day. Kduardo,
Enrique and Carlitos performed the many tasks
neeessary to keep the stations running and the
operators fed, fat and sassy.

The equipment held up marvelously. The
32V-75A-4-TO keyer on c.w., the 200V-Drake
24, and the Valiant-Drake 2A all hummed along.
()30s were made in Spanish, English, French,
German and some unknown language with 4 5U7.

The Bands and Operating Notes

As T said earlier, the bands were mediocre,
flipping between the fair and the miscrable. An
cxception  was  15-meter a.m., with excellent
openings. We heard many DX stations on 15
telling each other that they had sat up all night
on 20 and didn’t hear us and “where in tarnation
did we go?” Some fun! 15 s.x.b. was a flop but
c.w. on that band was superb. 10 was all but
closed down. 40 e.w. was top drawer in the middle
of the night but too many bovs go to sleep at
sensible hours, 1 gucss. 20 on all modes was
magnificent. except that it was hard to keep the
boys off the s.s.b. frequency. To move sideband
below 14,200 is not sportsmanlike and only
aggravates a bad situation on that band.

Bob tried 160, but the r.f. stayed on the island
and results were zero. 80 c.w. was surprisingly
good, but not enough DX activity on that band.
It was open all night, but it was hard work and
took a lot of (/Qs. 40 and %0 are the bands to
watch as the sunspots decline. As an observed
tip: when there is a DX station operating in vour
hemisphere on a 24-hour basis, break out the
coffee and stay up very late on 40 and 80. Any
signal at all will be welcomed by the DX, 1
4YSUTC You.

Qur operators were slowed down a bit at times
by the “ Listen for my friend on phone’ business
and the ever-present “ Good 'Ol Charlic Brown's."”
But as a refinement of technique, if signals are
reasonably readable (R4 or R5), don't send
“HK@TU HK@TU de WIXXX WIXXX R R
RST 599 599 PSE QSL 73 HKOTU de WIXXX
K7, It tukes too much time, and lost time when
the band is good meuns contacts never made with
deserving stations. Instead. try, after—your original
call is acknowledged and the DX breaks to you —
“BK de WIXXX 5499 BK” or something simi-
larly speedy. To eall or continually mention
HEK@TU is superfluous and only wasies time and
irritates the pack and the DX operator. Similar
procedure is dictated on phone. There is here u
growing tendency to include your state in your
report. Except in certain contests, you can easily
make a manic-depressive out of the DX operator
with this procedure. Phonetics are something to
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L. to r: Harold, Flavio, Jaime, operating a.m. from a
cluttered table. This station accounted for a
phenomenal number of contacts,

behold. The ARRL list can’t be misunderstood.

One W1 (or W8?) wanted to act as our master
of ceremonies. promising to line up the boys by
serial number, like those given out in a hardware
store. We laughed over that one for two days.
What a way to work DX!

Anything you can do to speed things up and
make it clean for the DN operator is always
appreciated by him, and above all, by the pack
waiting for their turns. These are some observa-
tions taken on the island., and we all hope they
will be of some value to you in getting on the
Honor Roll.

A few tape recordings were made on Malpelo
and they are family heirlooms. We rotated opera-
tors from band te band and mode to mode to offer
different, languages to all.

1961 was the year to work Malpelo lots of
times. One lad is in the log 14 times on the
same mode. A new Cundidate for Rod Newkirk’s
“DX Hog of the Year.” May he sizzle in the
Aldabras.!

Farly Sunday morning, Harold, Enrique,
Eduardo and Carlitos planted the Colombiun
National Flag at the 800-ft. level together with
the flag of the Cali Fire Department and a bottle
containing all our names.

The Quitdo had heen cireling the island for
five days and the time wax up. HKGTU was closed
down early in the morning of April 4 after
4400 QSO0s in 66 countries. The next landing party
T Newkirk, «

How's DX?”, QST', May 1961,

Luncheon time at the Malpleo cafeteria. L. to r: Eduardo,
Dale, Boots. The slope of the island's shore is clearly
visible. If one were caught here in the rain, it was necessary
to wait till the slippery rocks were dry before proceeding.




The Brass meet in Bogota. Luis Caicedo, HK3AO, president
of the Colombian League (right) meets WONWX, ARRL
Midwest Division Director, in Sr. Caicedo's home.

on Maulpelo Island will find a ready supply of
tables, benches and antennas left there — out of
sheer courtesy, naturally!

The Return

The trip back to Bueneventura was a beauty.
The vcean was as calm as could be, without a
ripple, and with large seu turtles as common as
the porpoises playing off the bow. No ane caught
the grippe and the superb Colombian beer flowed
in remarkable quantities. It was a distinct para-
dise except that the 13 of us were probubly the
dirtiest 13 persons in the world. Unshaven, cov-
ered with bird droppings, salt, inud and peeling

skin, we itched our way across the Andes to Cali
where we spirited our filthy selves into that beauti-
ful eity under the benevolent cover of darkness.

After a purty to end all parties in Cali, the
gang wus Hown in another (3-47 to Bogota where
we were met by HK3AO and family. The Ws
threw the dinner that night and we ended up at
HE3QV's for a final victory celebration that
would shame Bacchus. Finally, with the HKs in
their respective cities, it was time to return to the
1J.S. We Hew to Barranquilla with Herman. From
there to Miami.

Finally . . .

All of us of HK@TU must thank not only the
stations contacted for their help in making the
Malpelo Island DXpedition a success, but also
the many persons and agencies that were respou-
sible for providing so fine an experience.

This was a trip to Colombian soil, transported
by Colombian Military Forces, and licensed and
approved by the necessary Ministries and agencies
of that government. Without their help and the
astonishing personal drive of the Colombian ama-
teurs, this trip could never have been consum-
mated. The bigger the challenge, the more they
enjoyved it, and full eredit is due them.

The open friendship and hospitality otfered us
in Colombia was pure and honest. If you should
ever be there under similar circumstances, you
will never forget it, either. [aE=]

D Lo e rre P Frg B g e P
waamfest Calendas

New York — The 7th Annual V.H.F. Roundup, spon-
swored by the Syracuse V.H.IK, Club, Ine., will be held on
Oct. 7. As previously, it will be ut the Three Rivers Inn,
Route 57, north of Syracuse, N. Y. Noted speakers, ladies’
program, awuards presentation to Eastern and Western New
York winners in the ARRL June V.H.I. Party. Steak din-
rer, and floor show with top talent. Price $5.50 in advance;
$6.00 at the door. Tickets und information from Dick Benja-
min, K2YFY, 211 Marilyn Ave., North Syracuse 12, Motel
reservations from  Farl Witt, K2QWD, 129 Sunstruck
DIrive, Syracuse fi.

Pennsylvania — The annual banquet of the Mahonoy
Valtey Brass Pounders' Club will be held on October 28 in
the Hometown I'ire company hall, on Route 45, one mile
north of Tumaqua, Pa. Tulk-in frequency will be 530.64 Me,
The FCC will be un hand at 1600 to give General Class
exatninations. A Pennsylvania Duteh-style hlam and turkey
dinner will be served promptly at 1830), followed by profes-
sional entertainment. All registrations ($4.00 each, including
banquet) must he made in advance and prior to Qctober 20,
There will be no seuts sold at the door. Send ull inquiries und
registrations to Jim Miller, K3KNP, 98 Railroad Street,
chardville, Pu.

Pennsylvania — The 15th annual hamfest sponsored by
the Radio Association of Erie will be held from 1100 to 1300
on Saturday, September 30, ut the Cesare Battisti Club,
1602 Last 38th St., Erie. Registration dncluding hum or
chicken dinner if paid in advance) is $3.00 for adults and
22,00 for children. There will be 6- and 10-meter hidden
transmitter hunts, an auction, a DX contest, women’s
entertainment, and mobile judging. Info und registrations
wvailable from Hank Schneider, W3KPJ, 1806 Water St.,
Wesleyville, Pa.
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25 Years Ago ;

this month
=

October 1936

. . On the technical front twenty-five years ago we had a

medium-power, three-band transmitter by Cirammer, a
S-meter crystal-control rig by John Reinartz, a crystal filter
and noise silencer for a superhet by Grammer, a kw. rig by
Eitel and McCullough, and more on a test oscillator by
DeSoto. [n addition there were articles on ('lass-B modula-
tion, u vertical antenna for 7- und (4-Ae. operation, multi-
tube oscillators for the ultra highs. use of the *magic eye"
tube, and the usual hints and kinks.
... It was announced that WAFRU (who is still around and
using the sume call) won the code speed contest at the ("en-
tral Division convention, copying 52.2 w.p.u. The runner-up
was WIKIY, who is now better known as WILVQ.

. Results of the 4th annual Iield Day were published.
‘The high-scoring club made 143 QS0s. It appeurs that some
387 hams were in the field.

. This issue twenty-five years ago carried the original
announcement of the publication of 7'wo tundred Melers
and Down.

Two Hundred Meters and Down, by the late
Clinton B. DeSoto, is a 184-page history of
early amateur radio (to 1936) which has been out
of print for about ten years. The league ur-
ranged for reproduction, through a photographic
process, of « limited number of copies of this book
and has a few still in stock at a price of $2.00,
approximately our cost. Address ARRL Hgq.,
West Hartford, Conn.
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Stable A.C.-Operated Power Source for Transistor Circuits

This regulated supply for use with transistors is enclosed in a 4 XX 4 X 2-inch aluminum utility box.

The Design of Regulated
Low-Voltage Power Supplies

BY I. R. GOUGE, JR.,* W3RXI

involved in voltage-regulated power supplics

using vacuum tubes and those upon which
similar circuitry using transistors operate. The
only differences tie in the components used and
the voltage levels involved. The block diagram of
Fig. 1 shows the essential elements in o series
regulator of conventional type. To analyze the
operation of this vircuit, consider first that the
supply is operating at a preset output voltage
aud, for one reason or another, this voltage de-
creases. The voltage comparator senses the
change in output voltage by comparison with a
stable voltage-reference element, producing an
output signal related to this change which drives
the d.c. control amplifier. The control amplifier
in turn amplifies this signal and, by its output,
controls the resistance of the series element (in
this case reducing it) to restore the output volt-
age to its original value. If for some reuson the

r[‘l{ERE is no ditference between the principles

# 5040 8Uth Ave., Carrollton, Hyattsville, Md.
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Batteries, fixed low-voltage supplies,
and bleeder networks on high-
voltage supplies designed for usa
with vacuum tubes all have obvious
shortcomings when used by the ex
perimenter to power transistor cir-
cuits. A variable, regulated, low-
voltage power supply eliminates the
problems associated with the apove
sources. This article deals with the
general design of such devices and a
specific example which can be dupli-
cated at a very modest cost with re-
liable results.

output voltage should increase, the same se-
quence of events would occur, except in the
opposite phase. This will result in an increase in
the resistance of the series element with a corre-

EEERNEEREOSOORER
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REGULATED

SERIES (

ELEMENT

UNREGULATED .
POWER SUPPLY

"0.C.. CONTROL VOLTAGE
AMPLIFIER COMPARATOR

OUTPUT
VOLTAGE

Fig. 1—Block diagram showing the
essential elements of a voltage-
regulated supply.

VOLTAGE
REFERENCE
ELEMENT

sponding decrease in the output voltage to its
original value.

Since o change in output voltage is required to
produce u change in the resistance of the serics
element, this type circuit cannot completely com-
pensate for output changes. However, the greater
the gain of the loop consisting of the voltage
comparator, d.c. control amplifier, and series
element, the greater will be the compensation.
The upper limit of the gain usable in this loop is
determined by stability considerations. 1f an
attempt is made to use too much gain without
compensating tor phase shift at the higher fre-
quencies, the ecircuit will become regenerative
and oscillations will result, making the supply
useless for most applications. The frequency
response of this feedbuck loop normally extends
well beyond the attendant ripple frequency of
the unregulated power supply, hence the output
voltage from this type of regulator is extremely
smooth and ripple free.

Zener Diode as Reference

A more detailed description of a transistorized
regulator can be made using the circuit diagram
of Fig. 2. Although most low-priced regulators
will use p-n-p transistors, Fig. 2 has been drawn
with n-p-n units to facilitate the discussion uand
to malke it easier for one who is more familiar
with vacuum-tube ecircuits to make the transi-
ticn. A l-to-1 correspondence exists between the
vircuit elements of Fig. 2 and the blocks of Fig. 1.
The reference element is the zener or breakdown
diode, C'Ry. When subjected to u reverse voltage
greater than its breakdown potential, Vi, u
diode of this kind maintains a constant terminal
voltage which is relatively independent of the
current which passes through it. Thus its action
is much like that of the familiar VR tube with
the important exception that its breakdown and
operating voltages arc one and the same as op-
posed to the VR tube which requires an ionizing
voltage considerably greater than its operating
voltage. As in the case of the VR tube, its operat-

+ Q
UNREGULATED © ! N

POWER SUPPLY o [
Rzz
Ry

<

Q

CR,

24

ing current range is rather restricted. The limiting
factor in determining the maximum current
through a zener diode is its maximum allowable
dissipation, typically 200 to 500 mw. for the
pigtail variety. For maximum stability it is im-
portant not to operate these (iodes near their
power limit since they are temperature sensitive
and the heat produced by their own power dissi-
pation will affect the breakdown potential.

Transistor Regulator

The comparator circuit is the base-to-emitter
junction of transistor (Je, the control amplifier.
The controlled serics element is @, normally a
power transistor. B2 and 23 ure used as a divider
across the output voltage so that the regulator
can be adjusted for an output greater than the
zener voltage of CRy.

In the following theory of operation two par-
ticular approximations have been used. First,
that the base-to-emitter drop of Qs, normally on
the order of 0.2 volt, is pegligible and, secondly,
that the base current of ()2 flowing through Iy
does not produce a significant voltage drop. ‘The
Iatter will be true for all intents and purposes
provided that the bleeder current throngh Rq and
Itz is several orders of magnitude greater than
the base current of ().

In operation, the voltage at the base of () is
the zener voltage of C'R). Taking into account
the divider action of Rs and R3, the output volt-
age will then be found from

N o [Re + R . Ry .
ho-lz( i )—‘Z-i-(Rs[z)-
Thus, by varying the ratio of Ra to K3, the output
voltage can be adjusted between a lower limit of
Vz and an upper limit determined by the unregu-
futed input voltage and the voltage ratings of the
circuit components.

[f the output voltage of Fig. 2 were to increase
beeause, for instance, of a decrease in load cur-
rent, the base current of (Ja would necessarily
increase, resulting in an amplified increase in the
collector current of Qs. This increased current

+
O REGULATED

QU1 PUT

,-j)-. VOLTAGE

Fig. 2-—Regulator circuit using transistors. Cir-
cuit designations are for text
reference purposes.,
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How through ¢, causes a drop in the base voltage
of @y and a corresponding increase in the effective
resistance of the collector-to-emitter circuit of
the series element Q. The end result would be a
reduction in the output voltage to its preset
value. An analogous series of events will occur to
raise the output voltage to its original value
should something, say a decrease in line voltage,
cause it to be lowered.

Transistor Protection

The most serious shortcoming of & regulator
of this sort using a power transistor as the series
element is the possible destruction of @1 by an
accidental overload or short circuit of the output.
If the output terminals are shorted in the circuit
of Fig, 2, practically the only impedance to the
How of current through ¢; will be the internal
impedance of the unregulated supply, usually a
matter of ohms, probably resulting in the almost
immediate destruction of Q. It should alse be
noted that un output short would instantancously
apply the full output voltage of the unregulated
supply from collector ro emitter of Q). Thus, if
the voltage rating of () is less than the output
voltage of the unregulated supply, the chances
of the survival of ) are just about nil. Because
of the inherent time lag of fuse elements and
circuit breakers they can offer protection only
from overioads of the regulator which are still
within the ratings of Q.

Many sophisticated circuits have been devised
to protect the series transistor, but most of these
add seriously to the complexity and or cost of the
basic regulator. A simple yet extremely reliable
means of protecting () from being destroyed by
current overloads or output shorts is to increase
the output impedance of the unregulated supply
hy connccting a power resistor hetween the
unregulated output and the collector of Q. The
decrease in circuit efficiency and regulation cun
he considered negligible when compared to the
resulting circuit protection. This device has been
used with gratifving results in regulators rated
ux high as several amperes. This technique will
not proteet ¢ from voltage overloads. The sim-
plest expedient here is to select a transistor with
a voltage rating suflicient to withstand the tull
voltage of the unregulated supply.

There ure two criteria used in selecting the
value of the protective resistance. First, it should
he large enough to limit the current through ()
to a safe value in the case of a short across the
output of the regulator. Secondly, it should be
small enough so that under the conditions of
maximum rated regulator output voltage and
current, and minimum line voltage, the valleys of
the voltage waveform at the collector of @ are
at least 2 volts higher than the output of the
regulator. The latter is necessary to maintain
regulator action throughout the complete cycle
of input voltage.

Practical Regulated Supply

The circuit of a versatile yet simple regulated
power supply that can be duplicated for less than
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twenty dollars at mail-order prices is shown in
Kig. 3. This circuit varies only in detail from the
basic circuit of Fig. 2. The current-limiting
resistor, K5, discussed above, has of course been
added between Q) and the unregulated supply.
Rs has been added to supply current to 'Ry, the
zener diode. If this supply were to be used at a
fixed output voltage of about twice the zener
voltage or higher, better regulation would result
by connecting the left-hand end of #5 to the negu~-
tive.output terminal of the regulater rather than
to the unregulated supply voltage. In this case,
Rs should be of such a value as to provide about
5 or 6 ma. to ("Ry. @) and @3 are connected in
what has come to be known as a Darlington pair.
As a first approximation, @3 can simply be con-
sidered as a current amplifier which ulso raises
the base iuput impedance of ()7 as secen by the
collector circuit of Q2. ("y und R4 have been added
to eliminate & high-frequency oscillation which
oceurred due to phase shift within the feedback
loop. C3 helps to improve the transient response
and Ro has been made variable to provide a
means for adjusting the output voltage. (4
reduces the ripple voltage across the reference
diode and hence the ripple in the regulator output.
The addition of Rz prevents 3 from being cut off
at low output currents.

TABLE 1

Ea Io! Eac? E3 Fa?
Volts Ma. Mo, RIS, My, Moy,

T.5 300 4.3 S 25
10.0 250 4.2 85 30
12.5 230 1.6 95 35
15.0 170 5.0 100 45
17.5 135 2.3 100 55
20.0 100 6.0 100 65
22.5 a0 8.0 110 00

"Maximum load current with 115 v. a.c. input.

2 Output ripple voltage at maximum load, 115 v,
a.c. input,

3 (Change in output voltage as output current is
varicd from no load to full load with constant 115 v.
a.c. input,

4 Change in output voltage with a constant load
corresponding to one half that of Clolumn 2 as the
line voltage i8 varied from 105 to 125 volts.

Construction

The only precautions to be observed in con-
structing this and similar regulators are that
the heat-producing elements, sich as #; and @y,
are not in a position to cauuse heating of the low-
power transistors, (Jo and (3, or the zener diode
('R, and that () is mounted to an adequate
heat sink. Several of these units have been
built completely within 2 X 4 X 4-inch utility
hoxes with heat sinks of only 214 X 114 X 14-
inch aluminum with completely =satisfactory
results. The characteristics of one of these units
are shown in Table T.

Other Output Ratings

Changes in the output voltage and;or current
ratings of the circuit of Fig. 3 can readily be
made. As previously mentioned, the lower limit
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Tig. 3—Circuit of the transistor-regulated supply. Capacitances are in uf. and capacitors marked with polarity are
electrolytic. Resistances are in ohms and resistors are 2 watt uil2ss iadicated otherwise. Except
as listed below, circuit designations are for text reference purposes.

CRI—1N754 zener diode (Texas Instruments). 6.8 volts,
400 mw.

Qi1 —2N441 (Delco).

Q2, Q3—2N241A {G.E)

of the autput voltage ix determined by 1z, henee
lower output voltages would require a1 zener
diode with a breakdown voltage of several tenths
of a volt leas than the minimum output voltage
required. 1f thix minimum is less than 4 volts,
a balt ry with its negative terminal connected
to the emitter of Qs can be substituted for the
zener diode. This ix necessary hecause zener diodes
with a breakdown voltage less than about 3.5 volts
are not available. Tf this substitution is made, /s
and 'y may be deleted. The use of a battery in place
of the zener diode is, of course, not restricted to ex-
tremely low-voltage supplies, but is an expedient
that can be used at any voltage level to rediee
cost hy a couple of dollars or so. If drastic changes
in the voltage runge are contemplated, changes in
Iy and Rs may be required. R4 should be sclected
to supply in the neighborhood of 5 ma. to the
zener diode. A value of y should be determined
that will keep the collector current of Q2 in the 1-
to 5-ma. range.

If the current ratings of the regulator are to
he inereased much beyond those indieated in

R2:—Wire-wound control, linear taper.

S1—D.p.s.t. slide switch.

Ti—24-volt 0.3 ampere filament transformer (Burstein-
Applebee cat. No, 601, part No. 18B506).

Tuble 1. @y should be fastened to an adequate
heat sink and @3 should be changed to & medium-
power unit. The rurrent rating can be further
increased by paralleling @) with another similar
unit. If this is done, it is a good practice to inctude
equalizing resistors in each of the €y emittor
cireuits. The value of this resistor is sclected to
drop about | volt under full load.

Transistors

The c¢hoice of transistor types used in the cirenit.
ol Fig. 3 is not at all eritical. Practically any low-
power entortainment-variety transistor with sut-
ficient. voltage ruting can be used at Qs and Q3
unless an output enrrent in excess of Y00 or 300
ma. is desired, in which case a medium-power
unit should he used at (Jz. Q should, of course, he
# high-power unit in any ease. One word of ean-
tion regarding the substitution of other transistor
types: 24 and (‘2 may require adjustment if the
wiin-frequeney characteristies of the feedback
loop are materially affected, O5T—|

The rules are the sume as last vear's contest.
If you ure

28th ARRL Sweepstakes—Nov. 11-13 and 18-20

Next month @87 will have the complete announcement of the Nweepstakes Coontest. This
early announcement i for the benefit of amateurs in remote ARRL sections who will not have
received the next issue before Sweepstakes. Refer to November 1960 QST for contest details.,

anywhere in the League's ficld-organizational territory (see page 6. this QN7
vou are urged to take part in this popular contest activity., Although not an ARRL section.
Yukon-N. W. T. (VI8) counts as n seetion multiplier in the contest. There are two separate
contests, phone and e.av. The total operating time allowed ench contestant in either contest. is
40 hours. There are scetion awards, and special Novice awards as well. The week-end periods
start Raturday afternoon (2300 GMT) on the Hth and 18th of November.

Contest reporting forms will be sent free to anyvone requesting them by mail or radiogram.
et nowr requests in early. Cheek the full details in next month’s issue of QST. Ciood Inek.
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“e e -499X es Pse QSL QSL - -7

BY JOHN G. TROSTER,* W6ISQ

W’!IEEEEE, what a pile-up. Who they calling?”’
“EPIZZ de W4 — K3 — K1 — WA — W5
— K7 —K-K—K-"

“Most everybody signed. Where is he? Must be
him under that W1 who's calling. If that's the
EP he’s ubout a 444 here. After that W1 gives up
we'll see. There now --"

“QTH Isfahun — QSL OK. WAJIK de EPIl-
77

“Maybe that 4 can hear him a little better on
the east coust.”

“JP1Z7Z de WAJIK — ur RST 579X in Flor-
ida. Pse QS — 73—’

“Pow, the roof fell in. Guess he signed. Must
be 40 stations piled on. Wonder how the EP reads
anything. Now if that W8 will give up — ever
hear of a t.r., ya DX clobber — sign 17 times —
good boy — Ahhhhhh, our EP —"".

“e—ur RST 560N. QTH — name — 10 watts
m.o.p.a. QSL OK — 73 — W5XXX de EPIZZ
K

“Wonder if that 5 heurs him any better than
the 47 He's still only about 84 here.”

“KPLZZ de WBXXX - RST 583X — QTII
— name — PSE Q8L QSL —

“Pow — hit him again. Bigger pile-up than
before. But 589X — wow. Must be an ionospherie
funnel from EP to W5. Or maybe some of these
vuhoos just want to be sure to get thut QSL —
(ice! Now who's he got?”’

¢ de EP1Z7 ur RST 590X in Isfahan. QSL
OK. W6YYY de EP1Z7”.

“WeYYY??? My gosh! Old Gus in the next
town. We're getting close to home. How yu read
him, Gus?”

“FP1Z7Z de WOYYY. Tux. RST 599X in Calif
— PSE QSL QSL '

“A09NX! What kind of new listening gear ya
got over there tonight? I've heurd better notes
velling at umpires. And ya can just barely hear
him here! Oh well — let's get aboxrd. Snap on the
old Pulverizer und here we go. — KP1Z7 — de
WoIsQ —

“Whoops, guess | signed too soon. Ten guys
still calling. Ahhh, must be him under that K9 —
good solid 4441

“ee RST 559X in Lefahan, QSL OK — W6ISQ
de EP17Z7.”

“ME??? — my gosh. What'll T do now? Never
worked through w pile-up like that. What'll I
tell him? Anyone breathe and ['ll never hear him
again. I'll never even hear him acknowledge — so
make it good.”

“EP1ZZ de W6ISQ. Tux c¢l.—ur RST —
(careful now, mate! You want a QSL or not?
YYY guve him 59N, Maybe the beam isn't
pointing just right — maybe one of the elements
dropped off ~— maybe bad tubes in receiver — no
one ever gives S4! And who ever heard of T4? —

* 15 Laurel Street, Atherton, California,
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that note can’t be that bad. B.f.0. could be a little
fuzzy — maybe atmospheric or something. May-
be u funny heterodyne. Only a little ten-watt
m.o.p.a. — you used to have one of those things,
remember? Little breadboard lashup — must be
worth ut least 1 578 — besides vou need that EP
card — never even heard one before — Maybe
without all that (QRM -— Ahhhh, that's it —
QRM — he's not 100¢ readuble! — 1 — UR
RST 409X FB SIG HR NR SF--PSE QSl.-
QSLQSLQSL 73 -~ That'll make him feel good.
Now if he'll make me feel good with that QSL --""

o RST 579X Isfahan — QSLOK — WIAW
de EP1ZZ.”

“KP14ZZ de WI1AW. Tnx — RST 455 in Conn
— QSL OK EP177 de WIAW.”

“What's the mutter with those guys? Must
have the wrong rhombic cranked in -—or trying
out one of those ‘beginner’ two-tube receivers.
Or mayvbe WIAW ulready has their EP QSL!
My gosh — that was the loudest EP I heard on
the band all day!”

“fe-Stravs s

WOMS is celebrating 50 years of being a
radio amateur.

The July 19 edition of the Adr Force Times
carricd a J-page listing of some 1000 radio
amateurs serving with the U. S, Air Foree.

K3MLI says that a good cleaner and polisher
for aluminum i3 a mixture murketed under the
trude name MET-ALL. It’s a West German
import.

WOLZL is interested in  collecting books
deseribing old-time and little-known electronic
deviees.

KS3YPP and KOYPP ure both named Jim
Roberts.
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The 50- and 144-Mc. converters are built in standard aluminum boxes, and fitted with plugs that fine up with the power
connectors in the tuner of Part | or the power unit of Part lll. The 50-Mc. converter is at the right,

A Complete Two-Band Station for the
V.H.F. Beginner

Part IV—Crystal-Controlled Converters for 50 and 144 Mc.

BY EDWARD P. TILTON,* WIHDQ

that will enable the v.h.f. newcomer to get

started without a communications receiver,
two transmitter r.f. assemblies, a modulator and
power supply, and a standing-wave bridge. This
final article of the series presents easy-to-build
converters that are capable of exceptional v.h.f.
performance. They work nicely with the tuner of
Part I, and when the builder can afford the step
to a good communiecations receiver, these con-
verters will give him 50- and 144-Me. reception
that will equal almost anything that money can
buy.

THUS far, we have described a simple tuner

Noise Figure and Signal-to-Noise Ratio

First, let’s talk about v.h.f. reception generally.
The ubove expressions describing receiver per-
formance are often confused. Noise figure is a
mathematical statement of the degree to which u
receiver is less than perfect in the amount of noise
generated within it. This quality is independent
of receiver bandwidth. Signal-to-noise ratio is a
measure of the receiver’s ability to respond to
weuk signals. It is dircetly related to recciver
selectivity, as well as to noise figure. Thus, for
optimum v.h.f. reception we nced both low noise
figure and high selectivity. These converters
will give noise figures as low us can be ubtained
with relatively simple circuits at reasonable cost,

* V" HL.F. Editor, QST.
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but to achieve the best possible signal-to-noise
ratio with them requires the highest sclectivity
that is usable for the mode of operation involved.
Our simple tuner is deficient in this respect, obvi-
ously. It will give vou a good start at low cost,
but a good communications receiver that tunes
14 to 18 Mec. will be necessary before you get the
full benefit of the fine performance of these con-
verters.

We use a converter to change the very high
signal frequency to a lower frequency, where am-
plification can be done more effectively. This is
also done in communications receivers, where a
14-Me. signal, for example, is converted to 455
ke. or lower frequency, where most of the ampli-
ficution takes place. Because few communications
receivers cover the 50-Me. band and none cover
the 144-Mec. band, we need converters to extend
the frequency range of the receivers used on lower
amateur bands. Frequency conversion is uccom-
plished by feeding in r.f. energy that will beat
with the incoming signal in a mixer stage. The
output of the mixer is cither the sum or the differ-
ence of the signal and injection frequencies. Qur
50-Me. converter has a 36-Me. crystal oscillator
which beats with the signals in the range between
50 and 54 Me., giving an intermediate frequency
(i.f.) of 14 to 18 Mec. Amplification and detection
can take place at this frequency, as in our simple
tuner of Part I, or the i.f. output can be fed into
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a communications receiver eapuble of tuning 14
to 18 Me,

In most v.h.f. converters there are one or more
r.f. amplifier stages that work at the signal fre-
quency. These are the principal source of the
receiving system’s sensitivity, us they determine
the noise tigure of the entire system if they are
working properly.

(ne more basic point before we get to the con-
verter construction. At 50 Me., noise coming in
on the antenna is o limiting factor in receiving
ability, even in the quietest loeations. Such
“antenna noise’' is much lower at 144 Mec. This
is vne reuson why we have two tubes in the
r.f. amplifier of the I44-Mec. converter and only
one in the 50-Me. model. The latter has more
gensitivity than you ever will be able to use, even
with a single amplifier stage. The 144-Mec. con-
verter with its two stages just about reaches the
point where antenna noise becomes a limiting
factor in weak-signal reception.

Both converters use & new type of miniature
tube called the Nuvistor, cupable of high-gain

low-noise amplification in the v.h.f. range. The
3CW4 Nuvistor is also well suited for use in the
other stages of the converter, and it is inexpensive
andsmallinsize, so we use it. throughout both units.

The 50-Mc. Converter

[n the first photograph the 50-Me. converter
is at the right. Three 6CWis are used. The first,
a neutralized r.f. anplifier, is in the upper center
portion of the picture. At the bottom right is the
mixer tube, and to its left is the crystal oscillator.
The 36-Me. crystal is in the left center, and above
it.is the antenna connector.

Turn now to the cireuit diagram, Fig. 7. The
tuned circuits Lo and Lz, with the small coupling
capacitor, Cy, are used to give some selectivity
in the r.f. amplifier grid circuit. The tuning
screws for the coils are visible ut the top of the
tirst photograph. Similar cireuits are used be-
tween the amplifier plate and mixer grid (Ls, g
and C3) and these are at the right side of the top
view. The vscillator coil, Ly, is in the lower center
The mixer plate coil is in the lower right corner.

Bottom view of the 50-Mc. converter, rotated vertically from the top view. The antenna connector
and trap circuit are in the lower left corner.
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Fig, 7—Schematic diagram and parts Information for the 50-Mc. converter. Resistors Y2 watt unless specified. Fixed
capacitors are ceramic; decimal valves in uf., others in puf.

C1—3-30-puf. mica trimmer.

Cz, Ca— No. 22 insulated hookup wires 2 inches long,
twisted together for approximately 1Y inches.

Cs—Same, but 1-inch wires iwisted for V2 inch.

Ji—Coaxial connector, SO-239.

J:—Phono jack.

Ja—8-pin plug (Amphenol 86-RCP8).

Li—S5 turns No. 18, Y2-inch diam., 8 tp.i. (B & W No.
3002).

Lz—10 turns No. 28 enam., close-wound on Y-inch iron-
slug phenolic form, tapped at 3 turns; 0.65 to 1.3
ph. (Miller form No. 20A00CKBI).

La, Ls, Ls—8 turns No. 28 enam., close-wound on Y4-inch

The neutralizing coil, /L4, is mounted horizon-
tally, with its adjusting stud coming out of the
side of the box. The i.f. output connector is in the
upper right corner of the top view.

The trap circuit, L;C'1, is optional. Its purpose
is to absorb Chunnel-2 video signals that might
cause interference to 50-Me. reception, as the re-
=ult of the second harmonic of the oscillator (72
Me.) beating with o Channel-2 TV signal. (72 —
{4 = 58) Unless you ure near a Channel-2 TV
station you will not need the trap, und the con-
nection from ./ can be made direetly to the tap on
L.

The bottom view of the converter is mvvrtcd
vertically from the top view. The antenna con-
nector and the trap circuit are in the lower left
corner. To the right ure the coils L» und Lz, and
the i.f. output connector. Newr the middle is the
r.f. amplifier socket, und in line with it at the top
is the mixer socket. ‘The cryvstal oscillator tube
sucket is at the upper left. The oscillator plate
coil, Ly, aund the mixer grid coil, Ls, are in the
aume plane to the right. Directly below Lg is the
r.f. plate coil, Ls. The i.t. output coil, Lz, is in the
upper right corner, connected through a shielded
lead to the vutput connector in the lower right.
T'he neutralizing coil, Ly, is just above the latter,
with its tuning screw projecting through the side
of the box.

The coupling capucitors, C., €'y und (', are
made by twisting insulated wires together to form
small capacitances where needed. This is a con-
venient and inexpensive way of doing the job,
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iron-slug phenolic form. Range 0.43 to 0.85 ph. L3
set for 0.64 uh., Ls for 0.66, Ls for 0.73 ph. (Miller
coils No. 20A687RBI). L> and Lx are % inch apart
c.toc Lsto lgis % inch; L to Ls is % inch.

Ls—No. 32 enam., close-wound Y inch on Y4-inch iron-slug
phenolic form; 3.8 to 8.5 uh., set for 6.9 uph.
(Miller coil No. 20A486RBI).

Lz—Universal-wound coil, 4.7 to 10 uh., set for 7.9 uh.
{Miller coil No. 20A826RBlI).

Lz—8 turns No. 32 enam., close-wound on Y inch iron-slug
phenolic form; 0.67 to 1.25 ph., set for 0.94 ph,
(Miller coil No. 20A106RBI).

Y1—36-Mc. crystal {International Crystal Mfg. Co. FA-5).

and since the values are not particularly eritieal,
the twisted wires serve just as well as would a
tixed or variable capacitor of conventional design.

Power is taken from the 150-volt and 6.3-volt
sourees in the power supply deseribed lust month.
The 8-pin power plug, J3, is mounted in the side
of the converter case. It should be positioned so
that it will line up with the socket on the side of
the tuner, or the similar socket on the modulator,
if the tuner is not used.

The 144-Mc. Converter

The 144-Me. r.f. amplifier uses two GCWis
instead of one, and an oscillutor-multiplier sys-
tem is needed for developing the iujection voltage
for the mixer. Hand-wound coils :re used in the
r.f. circuits, instead of slug-tuned coils. ‘The tirst
amplifier is a neutralized triode stage, as in the
50-Me. converter, but is followed by a grounded-
grid stage, in the manner of the fumiliar series-
cascode v.h.f. amplifier. The erystul oscillator
works on 43.333 Me., und drives a crystal-diode
frequency tripler to 130 Me. This injection fre-
quency beats with signals at 144 to 148 Me. in the
mixer, producing an i.f. of 14 to 18 Me¢., us before.

Looking at the top view we see the r.f. amplifier
and mixer tubes in line vertically at the right
side of the converter. The erystal oscillutor is at
the lower left. The capacitor ‘5, which tunes the
diode tripler circuit, is in the lower center of
the picture, Just above is a grommet inserted in
the hole over the trap capacitor, ('y, of which
more later. The antenna connector is in the

QST for




Interior of the 144-Mc. coaverter. Details of parts arrangement are given in the text. The i.f. output from the mixer platz
coil, Ls, is brought through a shielded lead from the upper right corner, down the side of the picture and
across the bottom, to the output connector, J2, at the lower left.

middle of the top portion, and the if. output
conneetor is in the upper left.

‘The bottom view was made by rotating the unit
verticully, so the antenna connector appears at
the bottom. The first amplifier grid ecircuit, 2,C},
is in the lower right corner. Above it is the neu-
tralizing coil, Ly, mounted on the side of the box.
The two tinned-wire coils side by side just above
and to the right of center are for the amplifier
plate, Ls, and mixer grid, Ls. To their left is the
trap cirenit, Cilig, tuned to the second harmonic
of the oscillator, 86.67 Mc. The coil with its axis
ut right ungles to thesce is Ls. It is tuned to 130
Me. by €5, which appeuars in the upper center of
the picture. The oscillator plate eoil, /s, and the
mixer plate coil, Ls, arc in the upper left and right
corners, respeetively.

The Diode Multiplier and Trap Circuits

Frequeney multiplication with erystal diodes
may be new to many readers, but it is a simple
and effective way of developing injeetion voltage
in the v.h.t. range. Diodes do the job easily, and
at lesg cost than o vacnum tube. The erystal
works at low impedanee, so it is conneeted be-
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tween a loop (/.7) around the oscillator coil and
a tap on the tuned eireuit LixCs. The latter should
he fairly high-C'. so that the desired harmonic,
in this instunce the third, will be aceentuated,
and other harmonies of 43.3 Me. suppressed.

There will be some cnergy at unwanted har-
monie frequencics passed on to the mixer grid
cirenit. The trap, La('s, is inserted in the lead to
L4 to suppress the sccond harmouie, 86.6 Mec. As
with the Channel-2 problem in the 50-Me. con=-
verter, this trap circuit need be included only if
loca! interference makes it necessary. In the
Hartford arca an f.m. station just above 100 Me.
rode through around 14.2 Me. (10D.R — R6.6 =
14.2), but the trap removed the interfering signal
completely when tuned to twice the erystal fre-
queney. Removing the offending harmonic
from the mixer circuit was the best way of han-
dling the problem. A trap in the untenna circuit
to whsorb the interfering signal was tried but it
resulted in u slight deterioration of the converter
noise fignre at 144 Me.

Construction

The econverters are built 1n aluninum Mini-
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boxes, 3 by 4 by & inches in size. The Nuvistor
sockets have small metal tabs that are bent down
against the underside of the chussis to provide
grounding. These are clamped under washers by
4-40 screws and nuts on opposite sides of the
sockets. "The socket hole should be Ys-inch diam-
eter, with small notches filed out for the tabs.
The ceramic trimmers in the 144-Me. converter,
"y, Cy, and (3, also require notched holes.

Leads in r.f. eircuits should be as short us
possible. Power wiring can be placed for neatness,
but keep insulated power leads close to the chas-
sig. Use terminal strips for holding resistors in

! Templates for drilling the principal surface of each box
are available at no cost from the ARRL Technical Depart-
ment. Fiease send a stamped self-addressed envelope and
state which templates you want, giving the equipment and
the issue of WST. Templates are alvo available for the
tuner, Part I, and the two transmitters, Part I, described
in the July and August issues of @S7', respectively.

Tape the template to the surface of the chassis and
center-punch the holes. Sizes are viven for all the holes,
but it is well to check the parts vou have to be sure that
they require holes of the sizes given on the template. Difer-
ent makes from those used in the original way may require
minor changes in hole shape, size or location.

(lossy prints made frow the original negatives can be sup-
plied for any equipment built in the ARRL laboratory, at a
enst of $1.50 per print. Be sure to give the issue and page
number of the photograph needed.

R.F.AMP.
6Cw4

R.F. AMP.
6Ccw4

XTAL OsC.
6CwW4

43.333
MC.

place, and lugs bolted to the chassis for ground-
ing.
Adjustments

The erystul oscillator is checked first. The
meter in the bridge unit described lust month, or
any other I-ma. meter, may be used to measure
oscillator plate voltage, or a voltmeter will serve
if you have one for the 100-volt. d.c. runge. To
use & l-ma. meter, conneet a 100,000-ohm resistor
in the positive lead and ground the negative lead.
It is not important for this purpose that the
1000-ohm resistor shown in Fig. 6, Part I1I, be
included.

Working on the converters is easier if a 3-wire
power cuble with suitable plugs is used, rather
than plugging the converters directly into the
tuner or power unit. Tests may be made with all
tubes in their sockets, us the dropping resistors
in the plate leads prevent excessive current. Ap-
ply power to the econverter. Touch the free lead
of the 100,000-ohm resistor to the B-plus end of
the oscillator plate coil. The meter indicates 100
volts d.c. for full scule. The voltage reading
obtained will depend on whether the tube is oscil-
lating or not. The oscillator current runs through
1 10,000-ohm resistor, su the more current the
tube draws the lower the voltage will be. When

MIXER
6cwa
Cs

i

6 8 4__IJ3

Fig. 8—Schematic diagram and parts information for the 144-Mc. converter. Resistors V2 watt unless specified. Fixed
capacitors are ceramic unless specified. Decimal vaiues in uf., others in uuf.

Ci, Cy Cz—1-7.5-uuf.
829-7).

C4—4-30-upf. ceramic trimmer (Mallory ST-554-N).

C5—20-uuf. miniature variable (Hammarlund MAC-20).

Cn, C7—0.001-uf. button-type bypass (Centralab ZA-102).
Do not use disk-ceramic or other wire-lead capaci-
tors for these points.

Cx—No. 22 insulated hookup wires 1% inches long,
twisted together for approximately 1 inch.

CR:1—Crystal-diode rectifier. Most available types will
work; DR-303, CK-710 and 1N34 tried.

Ji—Coaxial connector, SO-239.

J2—Phono jack.

J1—8-pin plug (Amphenol 86-RCP8).

Li, Ls—4 turns No. 18, Y4-inch diam. Y2 inch long. Tap at
2'% turns.

ceramic trimmer (Centralab
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Lz——5 turns No. 28 enamel, close-wound on Va-inch iron-
slug form. Range 0.24 to 0.41 uh., set for 0.33
sth. (Miller coil No. 20A337RBI).

Lx—6VY2 turns No. 18, V4-inch diam., % inch long.

Ly—35 tumns like L3, Y2 inch long, tapped at 2 turns. L3 and
Ly are parallel, ¥ inch apart, c. to c.

Ls —Universal-wound coil, 4.7 to 10 ph., set for 7.9 uh.
(Miller coil No. 20A826RBI).

Ls—9 turns No. 28 enamel, close-wound on Y4-inch iron-
slug form. Range 0.58 to 1 uh., set for 0.82 uh.
(Miller coil No. 20A827RBI).

L7—1%2 turns insulated hookup wire around L.

Lo—8 turns No. 18, Ys-inch diam., % inch long.

Y:-——43.333-A)Ac. crystal (International Crystal Mfg. Co.
FA-5).
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the circuit oscillates, plate current drops, and the
indicated voltage rises.

Usc of Ohm's Law will tell you what the piate
current is, though this need not be found except
as a matter of interest. With the core stud all
the way up, the circuit probably will oscillate,
and the meter indication will be around 0.7 (70
volts). Turn the stud into the coil, watching the
meter. It will rise to around 0.9 (90 volts) and
then drop suddenly us oscillation stops, to around
0.5 (50 volts). These represent actual plate cur-
rents of 8, 6, and 10 ma., respectively.

Readings may vary considerably from the
above, due to ditferences in crystuls and other
purts. The important points are the gradual rise
(increusing vigor of oscillation) and then the sud-
den dip as oscillation censes. Set the slug for the
highest reading (lowest oscillator plate current)
at which the oscillator will start each time power
iz applied. The frequency can be checked with a
calibrated wavemeter or grid-dip meter. It should
be the frequency marked on the crystal, and no
other.

The 50-Mc. converter is now reudy to receive
strong signals, as soon as it is connected to the
receiver or tuner. The latter has a cable and plug
for connection to the i.f. output jack, Js. To use a
communications receiver, make up a cable of any
small coax, putting a phono-pin plug on one end.
The other end connects to the receiver antenna
terminals. 'This may require a coax fitting for some
receivers, but most have screw terminals. Connect
the inner conductor to the untenna terminal and
the outer sheath to the ground terminal or the
receiver chassis. Do this with the shortest possible
leads, to keep down pickup of signals at 14 Me.

Now a 50-Mec. signal is needed. This can be
from a grid-dip oscillator, a nearby 50-Mec. stu-
tion, the harmonic of your transmitter, orideally, a
good signal generator. For any except the last, con-
neet some kind of antenna to /1. A short piece of
wire will do at first, and the length can be varied
to suit the strength of the signal. Sct the stud in
Ls at about the middle of its range. Next, peak
the screws in Lg, L3, Ls, Ls and Ly for maximum
signal strength. Now disable the r.f. amplifier
stage by disconnecting the 10,000-ohm resistor
from Ls, or by removing the heater tead from Pin
12 of the socket. Adjust Ls for minimum signal.
Replace the heater or plate voltage and readjust
ull coils except L4 for maximum signal again.

The converter should be close to optimum per-
formance if evervthing has been done properly
to this point. If the Channel 2 trap is used, adjust
it so that no interference is heard from the local
TV station. 1f the station is very neur by, it may
still be heard as long as the cover ig off the con-
verter case. It should disappeur when the case is
assembled. Recheck the adjustment of Lg und Ly
after final adjustment of the trap.

Further work to improve weak-signal reception
should be done with a noise gencrator, though
sutisfactory results can be obtained on weak sig-
nals if the work is done with care. The aim should
be better signal-to-noise rutio, rather than merely
greater signal strength. This will not be noticeable
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Not every QST rig gets quite such ex-
tensive field testing, but this one went
with the author on a 7000-mile ficld
trip to the Rocky Mountain States
early this summer. Several times we
found 6 opcn, and had scores of DX
contacts with nearly all sections of
the country. In the June V.1L.F.
Party, with the help of K5TQP and
KSUNK, W1HDQ/5 worked 18 ARRL
Sections in all call areas except W1l and
2 from a spot near Albuquerque, New
Mexico, using both phone and c.w. A
communications receiver was pressed
into scrvice to deal with the heavy
QRM, but the simple tuner was used
during the first hour’s work, just to
prove that it would do the job. On 141
Me., the entire station will outper-
form anything you could buy for twice
the money, and some of the rig’s fea-
tures cannot be found in anything
ready-madec at any price.

with the siple tuner, but it can be uchieved with
a communications receiver as the if, system.
Using the receiver S meter, or the audio svund of
a weuk signal, tune for maximum signal with
respect to noise.

As a final check, put a 50-ohm resistor across
J1. Observe the noise level. Now remove the re-
sistor and put on an antenna system with 50-ohm
feed. If the noise rises appreciably, you are heur-
ing the external noise thut limits your v.h.f.
reception. The only improvement you can make
from here ou is to put up a bigger or higher an-
tenna, or move to u quicter location.

Adjustment of the 144-Me. converter is sim-
ilar, except that the multiplier tank ecircuit,
LgCs, should be adjusted for maximum signal.
External noisc may not be discernible in quiet
locations on 144 Me., and the antenna check
outlined for 50 Mec. may be inconclusive. Adjust-
ment of all r.f. circuits should be muade curefully
for greatest margin of signal over noise, using
weuak signals. The minimum-signal method of
adjusting the neutralizing coil, Ls, should be
followed initially, but readjustment for optimum
signal-to-noise ratio (or lowest noise figure, using a
noise generator) may produce a worthwhile im-
provement. 1Jo not use the second-harmonic trap,
LyCy4, unless it is necessary to climinute f.m. inter-
ference, as this circuit introduces one more vari-
able to complicate the adjustinent procedure.

In most areas 2-meter activity is spread over
more of the band than is the cuse with 50 Me.
The converter response can be made uniform
across most or all of the band by tuning the i.f.
output coil, Ls, for maximum response near the
high end or middle of the band. This coil affects
only the gain of the converter; detuning it does
not reduce the signal-to-noise ratio. 'The r.f.

(Continued on page 164)
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MAHints ==« Kinks

For the Experimente

PARAMETRIC AMPLIFIER FOR 432 MC.

¢vpLk modification of the 1206-NMe. parametrie
) amplifier described in January, 1961, QST will
make a parametric uscful on 432 Me. A small
change in the dimensions of the idler cavity, und
an increase in the length of the signal cavity with
1 corresponding change in the coupling loops of
the signal tank are all that one needs for a
132 amplifier.

After one understands the construction of the
1206-NMe. parametrie, he can adapt the following
changes. First, the idler cavity is changed to 2.3
centimeters in length, Next, the signal tunk
must be changed to 91; inches in length hy 2
inches wide and 112 incher in depth. The center
conductor ix 3¢-inch brass tubing. Heavy brass
ix recommended for construction of the rignul
tank.

The coupling loops were made with about 75
inch of the loop wire parallel to the center
conductor of the signal cavity. Provizions were
also made to adjust the coupling loops. The
tuning serew at the center of the signal eavity
has a 34-inch disk soldered to the end of it.
There is also a 3i-inch disk ~oldered to the
4%-inch center conductor. The serew and dirk
arrangement  provides necessary  signal - tank
funing. The method of bypassing the half-wave
signal tank center conductor st cuch end is the
<ame, but the hypass plates were made larger
to provide some additiona! capacity. The point
at. which the diode couples to the half-wave
signal tank has been changed to 3 centimeters
instead of 0.8 centimeters. Sve Fig. 1.

—l2.3¢cM

7’:— e L__ BYPASS

; —w—--,fg-'—d ==~ pLATES
1y —

4 TUNING DISK

Fig. 1—Dimensions for W8UST's 432-Mc. parametric
amplifier.

The same tuning procedure can be followed
that is detailed for the 1296 amplifier.

Parametric amplifiers for 432 Me. using
quarter-wave ~ignal tanks and similar Jdesign
in the idler and pump ecasities have alzo been
built and may be tried by others. [ =sincerely
hope more 432-Me. amateurs will build para-
metric amplifiers for their receiving systems, as
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this should result in more reliable communication
with stations over 200 miles away.
— Gurdon Sager, IWSUST

715B TUBE DATA

HE 71513 tetrode is a popular surplus tube but
-little informution on its base and ratings can
he fmmd The base diagram for the tube is shown
in Fig. 2. The tube requires a standard Johnson

Fig. 2—Base diagram of the 7158 tube.

socket (No. 124-234-1). Plate dissipation is rated
at 50 walts and the filament requirements are 26
volts at about 2 amps. Typical operating voltages
are plate 1500 and sereen 300, The plate current
should be held to 125 ma.

— Kobert 1,. Pecli, WOMOTW

HOLE SIZE FOR TAPPING

r‘[mz article in June 1961 QST, by Deanc con-
cerning “Serews, Nuts and Things™ failed to
mention that one can find the eorrect drill size
for a hole to be tapped by subtracting the turns
per inch of the serew as o fraction from the serew
size. For exumple, if & machine serew has o 32
threads per inch, then yon would use a drill 1/32
of an inch smaller than the o.d. of the serew.
This rule scems 1o hold true on all Ameriean
serews becnuse the threads are as wide as they
are deep and it mukes no difference if the threads
arc coarse or fine.

-— Iev. Lyall Sherred, KODEU

VERSATILE MARKER

_\s‘u.\u, tube of quick dryving ink can be used to
good advantage around the ham shack. The
tube has a felt wick which feeds out the ink and
is shaped so that o broad or narrow line can bhe
drawn. The iuk, which is available in o variety of
colors, adheres to just about any surface and so
can be used for writing on chassis, color coding
cotuponents, wires, cte. More claborate ¢ombina-
tions of ink and pen points are available at the
larger office und art supply stores. so that if one
hus a steady hand the ink tube can be used for
pancl marking.

‘— Alex I. Burr, K3NKX
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CABLE RETAINER

s photograph shows an inexpensive wiring
L harpess retainer suitable for holding down
cables to wood or metal surfaces. The device was
originally used to hold wiring harnesses in (ien-
eral Motors ears. Tt is only necessary to drill a
hole which will accept one of the protruding tips
of the strap and plug this tip into the hole. The
strap is then wrapped around the cable and

snapped into place by the remaining tip. There
are several holes in the strup so that various
sizes of eable ean be accommodated. For wood
mounting, cut off one of the tips and sccure the
strap to the woud with a wood serew and flat
washer. T'he retainer ean be obtained from al-
most any Cieneral Motors dealership for about
15 cents each. The GM part number is 3750535.

-~ Danal:l . Klobe, K8JQN

EMERGENCY ALLEN WRENCH

IEN I was trying to remove the main tuning
knob from my receiver I discovered that it
had an Allen set serew and that [ didn't have
uan Allen head wreneh. T tried & square-point
wire nail for a tool and it worked fine! When 1
replaced the dial, I used a pair of long-nose plicrs

to tighten the screw via the nail wrench.
Rill Jacobs, KsWTA

EMERGENCY COAX CONNECTOR

AcED with an immediate need for a connector
L' to mate with an SO-239 connector, I found
that an Amphenol 75-PCI1M microphone con-
nector had the sume thread and could be eusily
modified to do the job. The only thing I had to do
was solder a piece of heavy wire or thin tubing

October 1961

to the center conductor of the microphone plug
so that it would make contact with the center
conduetor of the 80-230. The r.f. characteristies
of this connector are probubly not the best in
the world, but the connection is a positive ane
and a good scheme to remember when nothing
clse is readily available,

~— Drew Woloshyn, WA6NOZ

WORK LIGHT

A saaLL useful work light for lighting up

cramped quarters can be made from an old
filament transformer, u plastic tube and a flash-
light lamp. The sketeh in Fig. 3 shows the

/,PLASTIC TUBE

NO. St LAMP__/
OR EQUIV.

Fig. 3—A simple light powered by a filament transformer.

hookup. Although the 117-volt cord may seem «
nuisunce ut first, it solves the problem of flash-
light batteries which seem to go dead just when
they are most needed. The plastic tube and the
isolation transtormer insure against shorts when
you are on a “live” sct.

- Wilfred T'ritz, KODLD

AIR WOUND COIL MOUNTS

ne sketeh in Fig. 4 shows how to mount com-
L mercial air wound coils, such as the Mini-
ductor und Air-Dux types. The mount uses
rubber faucet washers on aluminum brackets.

FILE (4) SLOTS IN
0.D.OF KNOB TO
FIT TIGHT ON PLAS- >
TIC COIL SUPPORTS

OF MINIDUCTOR . J

FAUCET REPAIR e Tt}mlgg
WASHER = —
£ 1 §
LN
BOLT AND NUT CHASSIS

FAUCET REPAIR
WASHER |
2 Regid)

2L ALUMINUM
- BRACKET
U, (2 Regd)

R

T v
¥ Cuassis
Fig. 4—Vertical and horizontal mounting of air wound

coils. In the horizontal method, the brackets are bent
toward each other to put the plastic strips in compression.

For vertical mounting, any old radio or TV
tuning knob slightly larger in o.d. than the inside
diameter of the coil is used to support the plastic
strips in the coil. These methods of mounting arce
fur superior to the conventional way, which uses
the wire coil leads to support the coil.

— Ronald E. Winther, WIGIWT
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Official Results —
1961 ARRL International DX Competition

but DXers for sure huven't thrown in the

towel. Old Sol and his sunspots didn't pro-
vide the cooperation we were beginning to get
used to on the higher bands, but competition wus
still keen. The 10-meter letdown particularly
crippled the low-power bovs' chances, for there
was once a time when a few watts to a bent
clotheshunger would pull ’em in on that band.
The less hardy of our fraternity might have
tossed in the sponge, but most D Xers keep right
on pitching nevertheless. Ten meters on the West
Cloust still proved to be a godsend in many cascs
though, as the “Countrics Worked" chart indi-
cutes. Better get those 80- and 160-meter an-
tennas up though — pronto!

C.W. Highlights

Watching the 28-Me. conditions W3DAO
noticed: “Several times 28 Me. wuas wide open,
but the DX stations were few and fur between.
1 wish the )X stations would keep u closer check
on these so-called ‘dead’ bands, so that they can
get more multipliers and the W/VEs can get
more tno." Two Heu-powered go-getters cho-
rused: “Your editorinl (Feb. 1960, QST) was
right. This coutest can be fun with low power,”
from K20FD, and from K7JCA: “My peunut
whistle really surprised me.” From the DX side
of the fence KROLY suid: “This contest gets
higger and better every year despite the declining
conditions.”” And the down-under contest giunt
VIK2GW expressed that * conditions were patchy

‘W

THE LusH years of the sunspot cvele are over,

r——Prescott @ W

C.W. Call-Area Leaders

Single-Operator

WIRIH....... 251,262 WBIFGX.......443,500
K2DGT. . 445,341 WUNZM?2 21,2
W3ECR!. . ... 547,938 W@BMNM 172,881
WHYHD. . ... 510544 VEIEK. . 13,677
K5DGI....... 171,360 VE2BV......... 63,648
KAVTQ. .. ... 226,068 WAATH/VES. . 155,526
KH6LI........131,760 VEGRITG.. .. ......4512
W7PGS....... 170,660 VE7CE.........10,212
WOKLD/KL7 .. %610

P W3BMEW, opr.: 2 WOWNYV, opr.

aud not yuite as good as lust yvear, especially 28
Me. Plenty of activity noted from stateside when
the bands were open, and hope that will last
through the thin times ahead.”” And PAGLOU
said it for everyone with: ¢ Watch for me next
vear, conditions or no conditions, I will be in
there again;: I can't help myself.” Amen!

‘The big splash this yeur on both phone and
c.w. wus the Kure DXpedition, KII6ECD (full
story in August QS7'). This hot tip wuas an-
nounced both in QST and by WIAW bulletin.
Although the KH6 call had » lot of the gang
wondering what the excitement was all about,
it did count for DX in the contest. A read “nice
going”’ applause to the KM6 boys who really
livened things up with u new country on in the
contest.

Rundom comments on the c.av. contest ran
along these lines. ““As | grow older I wonder why
I do this. However, as 0000Z rolls around I still
get. the sume ‘spooky’ feeling, und once more the
competitive urge comes flying through. As al-
ways a wondertul contest.” -- WGIBD. “Jr. op
arrived 7Tth March. Hope to trv again next year

DX Contest, I mean!” — VRIB. “It was
enjoyable being ut the other end of the puth.
Quite different from my K7ADD days.” —
4NANJ. “ My most interesting experiences were
determining the identities of the stations [
worked. Some of them signed their calls within
ten minutes, very good.” -~ W1VG. “At one of
those rare moments when everyone on the fre-
quency stood by at the sume instant, I had the
unusual experience of hearing my own signal
bounced back from somewhere ‘WOIHN WOIHN
K’ —1'm positive it was my own signal RST
530.” — WOIHN. And here’s a maxim by
W3EPR that seems to hold a good deal of truth:
“In general, your signal strength is proportional
to how long yon have to wait in line, i.e. the longer
vou wait, the weaker is your signal.” Logs bear
out that South and Central American participa-
tion was up again considerably on phone und
c.w., thunks perhaps to our Spanish-language
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contest announcements sent to our neighbors to
the South in droves.

Scorewise here’s the way the top 25 single-oper-
ator [J. 8. A. scores shaped up: W3F.CR 547,938,
WONZM 521,280, WiYHD 510,544, W3GRF
501,390, K2DGT 445,341, WSIFGX 443,500,
WAKFC 385,236, K2DCA 322,302, W3ALB
270,600, WIBIH 251,262, WOYSX 219,893,
KO6VTQ 226,968, WHJAT 223,488, WiD(QS
219,294, W3EIV 217,862, W3KKQ 213,241,
WOERU 213,668, W1AZK 212,625 WG6IBD
206,566, WI1JYH 202,182, W3MVB 192,240,
W3IYE (87,278, W30CU 178,284, WIBMM
172,881, W3VAN 172,050. WOAIH/VE3 led the
C'anadians wivh 155,526 points. These outstand-
ing multi-operator setups really racked up the
points: W3MSK 882,849, Wi3BES 371,250,
W3AOH 560,216, KOEVR 356,723, W6RW
353,805, W3CTJ 324,564, W3NMFJ 259,000.

On the DX side of the ledger, all the entrants
are to he congratulated for a job well done.
Thanks to all the DX stations for making the
contest a success. These single operators posted
the highest scores: KV1AQ 44,080, CLI1AD
376,125, KP4ATV 367,629, VK2GW 309,264,

KW6DG 288,672, PY4GA 247,680, VK5NQ
242,224, HK7ZT 217,179, YN4AB 207,174,
CE3AG 204,600, VK3APJ 200,880, VP7NT
185,745, KP1AQY 161,650, JAIVX 160,599,
PY1IADA 157,263, YV5AVS 151,146, ZLING
143,605, YNIAA 130,101, LU5SDDF 125734,

ZL2PM 120,690, HK3AH 120,105, F8VJ 108,650,
VR2DK 107,536, ZK1AR 105,612, KIKL4A
101,724, G2QT 100,320. And thanks to these
multi-ops for really passing out the contacts:
KHG6ECD 336,861, (i6BQ 188,265, KRGJM
128,498, ZS6PTA 103,824.

OX3NK really worked hard at the contest, deriving trans-
mitter power from this FOOTGENERATOR, peddling out
584 c.w. contacts with 50 watts . . . which really takes
some doing! Not only that but the receiver used 6-volt
batteries charged by a Windcharger, a wind-driven gen-

erator. *'Ole” modestly gasped after the contest, trying
to catch his breath: “'It was a hard job taking part in the
contest, but under the special conditions very interesting.”
Want to try “cranking out” your power for 45 hours?

October 1961

NUMBER OF COUNTRIES WORKED BY BANDS

LISTED ARE COUNTRY ToTALs (299N 3P Mo
MORE THAN { 750N 14 Mc.

500N 21 Me.

(Lower Totals Not Listed) 200N 28 Mc

CALL [nelutlwé |delae] cALL [ ue gt (2]
WIBIH gele3[ [W5BRR 22

WI1JYH 87 WSCKY 58|23
KimLl ¥ 90| K5DGI 23
WIVG 54 KSKBH 21
wacCyYs 71 W5KC 58
K2DCA 86|65 WSFJE 20
K2DGT 55|88(64 WBRHF/5 21
W2GGE 78 W5wWzQ 53 (22
K2GUN 55| |[weBSY 21
W20BX 58 W6CAE 24
W2PCJ 78 WECHV 24
W3ALB kecam| | | T 22

W3AOH™

w3Bes#

83(58

52

57{86{76

w3amsk ¥136| 7t [lii|ss

wW3MVB 57
w30cu 75|56
W3 VAN 57
W4AZK 51
W4DQS 66
W4DXI 53
WA4JAT 78|60
W4JUNE ‘|80

W4 KFC 87|7|
K4LPW 55
W40M 76

W4PLL 51
WA4YHD|27{59|89|74
K4ZKI 51

¥Multi - operator WOAIH/VE3 52

DX Continental Champions

Single-Operator
C.W. Phone
ZSBIF....... 77,520 Africa EL8D....... 14,496
JAIVX..... 160,599 Asia JAIBWA .. ... 3180

F8VI...... 108,650 Europe OEIRZ..... 117,855
KV4AQ....444,080 No. America KP4AVQ...293,037
VK2GW. . .309,264 Oceanin KW6DG..... 55,695

CK1AD....376,125 So. America HCIEA..... 99,104

37



Phone Highlights
Let's face it. In the phonc section you cither

work sideband or you can't score high . . . that's
why the ARRL DX Contest has never r(-~'trictcd
itself to any onc brand of voiee work, beeause
one never knows what will he best tomorrow,
So all flavors of phone work have been encouraged
. sideband, aan., n.b.fm., or whatever von
choose. This seens to be the hest procedure for
then you ean use whatever method gives you the
most contacts. And right now it’s definitely side-
band. This year's top phone scorer K2G XTI points
it out with: ““"There is no doubt that the big news
in this yvear's contest was the tremendous swing
to s.s.b.; 759 of my 20-meter contacts being on
s.8.b. — this figure Hoored me after determining
it, almost unbelievable.”” Concirring comments
speak for themsclves: *‘Ninety-five per ceut of
contacts made onss.b.” —— W3CTJ. “ All but one
QSO on ss.b.” — W3LEZ. *“Without sa.b. 1
couldn’t have made the score T did."” — W3GRS.
“For the first time in the DX test, there were
more s.8.b. 7-Mec. phones than a.m. phone, a good
sign.”” — W2FYT. Perhaps the luring comments
in the contest announcements in December and
January QST encouraged the use of contest s.5.b.,
but more likely it's just becoming ihe preferred
method of phone work.
Other choice comments ubout the phone con-
test included: ““When 1 have to tuke 591X 100 us

PWAMEFW, opr.; ¢ K2LAVR. opr.

CLUB SCORES

Clud Neore W Winner Dhone 1Y tnuer
rrankford Radlo Club. ................. i 4,634,488 W3IECR! >
Potomac Valley Radio Club. Lo 4483310 W4YHD
southern California DX Club .’ 2 uxl Olb K6VTQ
Northern C‘alifornia DX Club. LiN7.22 KECQN
ke Success Radio Club (N, Y.) i K2DGT
'onnecticut Wireless Assn., . ... . 151,581 WIRTH
Niagara Frontier DX Axsn. ... ..... ......... 115 557 IK2GX 12
Milwaukee Radio \mtm'uru Club. 357,681 WIGIL
Southeastern DX Club (Ga. W4DX|
order of Rolled Owls (N, Y ) W2IRV
Rochester DX Assn Wa2vuy
Order of Holled (mlrx of New Mexico. W5FITE
Aan Diego DX Club. .. ... ... .. ..., WHCAE
)X Club of Greater St. Louis. srrenreses
Westpark Radiops (OhioY. ... ... wWxYpPT
¢*hicago suburban Radlo Assn, wanwq
¢olumbus Amateur Radio Assii. (Uhlo) . WEIRL .
Waltham Amateur Radio Assn, (Massy.............. 64127 . ...

South Jersey Radfo Assn., ... ..oy wWzbaJ W an\lR,
Indian Hills Radlo Club (Obloy . ... . o 000 0 0000000 oo U

\West Seattle Amateur Radio C'lub K7JC\

Kronx High Schoul of Sclence Radio Club. . K20FD

Though mourning the poor February week end c.w. condi-

tions, DJ3KR led Germany on both c.w. and phone with

99,840 and 33,750 points respectively. "'Jorg's'' chief

peeve is the guy who repeats his number three or four
times after sending him a 599200.

a number twice, T am really digging deep.”
WIRECR. It really paid off though, as Boh won
I<PA bhonors. Suid KOGKL: A big haud for the
hest phone operator of them all, PZIAN. His sys-
tem was most efficient and redueed QRM beauti-
fully.” “Injoyed intense competition in my first
ARRL venture. What o bedlam of DX -
KACRN. “What a way to work new countries.””

- KOQCL. *Conditions were FB on 21 Me.
Mareh 5. During ounce hour of operation I worked
99 W VEs, probably & USSR record.” - UR2-
AR. “This is the first time [ have entered an in-
ternational eontest. My reaction to the new ex-
perience: When is the oext one coming?”
LUSDIL. Well put, Jorge . . . many share your
opinion!

Faring out well in the score department were
these single-operator W ostations: K2GNXI 246,-
078, WOEWC 196,355, WIONI 189,761, W3-
CR 164,088, W3DHDM 162,837, W3CTJ 140.-

T2, WAQUW 133,950, KGEVR 127,148, WONZAI

1_5_‘):0 WoDUB 120,632, W3KFQ 119,574,
W10OM 101,160, W8ZOK 101,001, WIOKG
100,772, Top Canadian scorer was VE3IBOG,
47,764, Highest scoring multiple-operator sti-

tions were: WIKTF 281,239, W3IBS 200,080,
WENWO 192,885, WENGO 160,060.

Highest secoring single-operator DX stations
produced these fine seores: KPHAVQ 243,087,
HISDGC 202,565, OKIRZ 117,855, HCIKA
04,104, SMSBLA 91,728, PZ1AX 79,532, UR2AR
Th 424, FTBI 73,188, PI3AT 69,600, K4IKZ
62,640, KP4AWH 60,624, LUIDAB 60,504,
NE2DS 57.564, KZ5DF 66,826, K\W6DG 55,695,
TGSHHC 54,250, KHIGECD eaused the bechive
bands to buzz with « multi-op score of 225918,
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Forty phone is K2GXI's favorite hangout, but during con-
tests Bob searches for contacts on all bands as his score
soars higher . . . 443 exchanges for 246,078 this year
for top U.S.A. phone score, thanks to a 40-meter 2-element
rotary, stacked above a 4-element tribander, and a "'V"
for 75—all homebrew. Bob also credits
s.s.b. for bringing up his score.

The Clubs
The race for the top spot was crer so elose. The
Frankford Radio C(lub beat out their Potomue
Valley rivals by the thickness of this sheet of
paper. Sixtv-cight scores contributed to the Phila-
delphia-area boyvs winning ctfort, aud another
cocobolo gavel to the vietors. Third was the
Southern Californin DX Club, getting sweet.
revenge over the Northern California )X Club
who beat them out the two previous vears. Moy-
ing up from 26th last vear to fifth this vear was
the Lake Success Radio (hib, forging ahead of
other  highflving  clubs,  Counceticut Wireless
Assn.. Niagara Frontier DX Assn., and the Mil-

waukee Radio Amateurs’ Club.

Certificates

Certificates are issued to ench ARRL scetion
leader on phone and e.w. and to each single-
operator leading a country. A multiple-operator
cortificate is awarded to the highest scorer in
ARRL section or country from which three such
cutries are reccived. Here's how many eertificates
are going out to happy recipients as a result of

this year's fracus:
cav.  phone

Single-operator, W/VEL oo 0oL 64 61
Multioperator, WYV oo L. 3 0
Ningle-operator, DXL oL L S1 56
Multioperator, DX oo 4 0
Clubo oo o0 20 10

Congratulations to all these eertifieate winners.

Disqualifications

The following are deemed ineligible for score
listing or awards. In each case disqualification
under eontest rule 14 was in view of non-observ-
ance of FCC rules as reported by at least two
aceredited Official Ohservers, or by a single FCC
citation. Such violations ax out-of-band opera-
tion, phone splatter outside hand cdges, nn-
authorized A2 emission. ete, were the criteria
for these disqualifications: ("o, — WIKXY,
WAMCN, W6AF, KO6JT: PFhone — K2DGT,
WA20JD, WIGAL

Top phone DXer this year is KP4AVQ with 293,037
points via 1716 QSOs and 57 multiplier. Tom, ex-WSGVP
-KG1DJ -DL4D), finds Puerto Rico ‘'the best location | have
seen for DX, as well as the climate being as beautiful as
the senoritas.”” Tom also organized and participated in

the May 1961 VPSCD DXpedition.

October 1961

NUMBER OF COUNTRIES WORKED BY BANDS

LISTED ARE COUNTRY TOTALS  [20 ON 3 oM

MORE THAN (50 ON 142 Mc.
400N 21:25Mc.
{ Lower Totals Not Listed) {25 0N 285 Mc.

3.8 [7.2 [19.2]2125]288 3.8[7.2 |1a.2]2.25l285
CALL Mc.|Mc.Mc.|Mc.[Mc. CALL Mc.[Mc.IMc_|Mc |Mc.

KIDIR 43 Jw4aQcw 67|57
WIETF 54(60[31 | K4UHF 25
WIFZ S51|27{W5AJY 27
WIOKG 49[29|W5DJH 3
WIONK [14| |64[60] |KSMDX|6 48

W2FYT 30 K6CT 30
oo :

TlwekXF

WBUMR
W3KFQ 51]agles| wewT 47
W3KT 59| |wszox 55
w3Mac 26]woDUB 53|46
W30RU 36| K9ECE 5
wasvv| [24] |a1] |woewc|9]| |ss8|ssl29
waLiu 32]lwoNzMm |5 50|39
waLmk™ 40[waYsQ 55
W4 LNE 33lwezxx 27
W40M 4s[27]vE3BOG 41 |28

*# Multi —operator




Twenty-Seventh ARRL
International DX Competition

Qperator of the stat'on first-listed in each section and

conntry 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
wourked on exuch frequency-band used; in the case of non-
W/K/KH6/KL7/VE/VO entries it is the total of the U. S.-

C'anada districts worked on

number of contacts is listed next. . . .

each band. . .. The total
The letters A, B,

and C approximate the input to the final stage at euch sta-
tion; A indicates power up to and including 150 watts; B
indicates over 150 wutts, up to and including 500 watts;

(! indicates uver 500 watts. . . .

‘The total operating time

to the nearest hour is given for each station and is the last

firure following the score. . .

. Examples of listings:

W3ECR 547,938-278-657-BC-79, or final score 547.938;
multiplier 278; 657 contacts; power over 500 watts; total

operating time 79 hours. . . .

Stations manned by more

than one aperator are grouped in order of score following
single-operator listings in each suction or country tabulation;
calls of participants at multi-operator stations are listed in

purentheses. . . .

In sections or countries where three or

more multiple-operator entries appear, the top-scoring sta-
tion is being awarded a certificate.

C.W. SCORES
ATLANTIC DIVISION

Eastern Pennsylvenia

W3ECR1,  547,938-278-657-BC-79
W3ALB .. .270,600-205-410- (-65
W3IKFQ.. 213,244-178-400-
W30CT].. . 178,281-166-362~
W3DAO...145.545-155-313-
W3DBX. . 136,344-152-299-
W3KT. ...129,156-141-308- (*- -
W3EQA...119,700-140-287- (-45
W3HHK. . 116,100-150-258- (*-35
W3MWC..112,518-141-266-
WJIMV ..50,049- 83-201-
..46,248- 94-164- (48
..34,188- 77-148- B-17

.36,552- 76-134- RH-
. 27,744- AR-136-AC- 24

.25,200- 70-120- B-14
..17,523- 59- 99- A- -
.16,704- 58- 96-
14,229- 51- 93-
11,934- 51- 98-
. Six- 41- 76-

(- -

-

W3PN..
W3KDF..
W3EVW..

-4257- 33- 43-
-1020- 17- 20-
16- 20-
15- 21-
12- 18-
3 4
4 4
MNJ....... 27- 3- 3
W3BES (W3s BES GYP)
471,250-225-650- (=90
\W3CTJ (WSs CTI NOH)
1,564-222-488- (-68
W3CGS (W3s CGS WID)
070-170-357- (75
W3GHM (wss (tHM NOH)
28,728 76-126- B-20
W3GRS (KSJ( "I‘ W3GRS)
190- 42- 65- A-18

3=

Md.-Del.-D. C.

WAGRF.. .501,300-270-621- (:-)0
W3EILV....217.852-194-375- (80
\W3MVB...192,240-180-356-BC-87
WAIYE. . 187.278-182-343- (-6
W3VAN...172,050-155-370- (-10
W3MSR... . 156,818-167-313- (-~
3KA. ... .88,546-124-238- B-29
.84,600-120~ 235- B-18
80,5845-121-2 127

.. 2.50L10“—222- 54

. .67.332-124-181- (30

...42.912- 96-149- C-
42,153 89-159-
40,128- 88-152-
160- 81-120- B- -
.6156- 38- 54-

B-8
B- -
5
3

W3WGQ...... 1278~ 31- 46-

. 3276- 26- 42-
3000- 25- 40-
72- 22- 42-

i, w7
1188 18- 22- O 5

5 R-15
,,,,,,, 36 :

B B- -
\W3MSK (7 oprs.)
Q82,819-341-843- (C-06
W3MFJ (W3MFJ, WATKR)
259,000-200-4:33- €
w3GQr (10 oprs )
606-154-313- (- -
W3wy (KSMZ\ W3s PZW WV)
53, ld?- 84-199- (-31

Sauthern New Jersen
K2DCA. . .322,302-216-498-
.89,154-127-234-
.-48,804- 98-16- B-30
..19.392- 61-101- A-40

.10,578- 43- 82-AB- 9
8319- 47- 59- B-13
..7755- 47- 55- B-10
..7215- 37- 65~ C-13
..5439- 37- 49-
3444- 28- 41- R
2730- 26- 35-
2184~ 26- 28 (25
..1539- 19- 27- !
.1026- 18- 19- H
.855- 15- 19-
.672- 14- 16-
.630- H- 15-A( -14
L. 147- T T- A-T

(78
80

K2GHM. .
WA2BLYV..
waQDY..
W2HDW..
K2CPR

K2GXD. .. 57.780-108-179- ('-28
V2UVE. . 51 813-101-171-AC-32
2PC 14,928 1 ~15
A-zu
JH. L (42
WAZHUYV 2oiio 60111e A0
WA2KMY. 21.780- 66-110- A-10
W2QIM... 21.216- 68-104- B-12
W2SAW....19,500- 65-100- B-16
W2TVT

| 17,523~ 59- 99-

Western Pennsylrania
W3I0S. ... .. 2139- 23- 31-
W3AOH (8 oprs.

560, 216 293-6:38-

A-32

C-n

CENTRAL DIVISION
Lllinoix

WONZM3..521,280-288-608- (-84
WOERU...213,668-182-392- (-60
WIGFF 5,360- 90-168- (3-50
WACLH. .. .35,392- 79-150- A-15
WIDWQ. ..34,128- 79-144- B- -
WIWTO. .. .30,375- 81-125- B-20
WIPVA . ...26,670- 70-127- -3

WIKGK. . .26,650- 65-138- ( -35
K9LSN. ...10.074- 16- 73- B-26
Walva. . .... 7290- 45- 54- C-28
WoQQG. . ... 6156- 36- 58- B-32
WIGMS..... 4794- 34- 47- B-44
WITKD..... 2730- 26- 35- (-7
WaDGK..... 2688- 28- 32- A-13
WIMZP. . ... 1575- 21- 25- (3-10
WIFKC......821- 9-12- C-3
K9CDK....... 9c- 5- B- B -3
Indiana
WIYSX...249,893-203-411- (*-40
WIIOPY, | . 81,516-122-231- (‘- -
WQRZOA...‘H 282- 71-114- C-49
K9RZV. .. - 66-117- B-25
Wisconsin
WORQM . . [46,806-151-302- (-7
WIGIL....110,160-136-270- (- —

B-63

7 106,173-141-251-
. 62

.. Y8,532-14R-238-
53,742-106-169- B-32
29,151~ 79-123- B-45
... 27,750~ T4-125- (- -
... 25,620~ 70-122-AC-38
....18318- 71- 86- (C-70
..18,126- §7-106- R-27

. ll 544~ 52- 74- (18

1275- 17- 25- A- 6
WQYT (7 oprs.)
71,826-109-218- (>-53

DAKOTA DIVISION
North Dakota

WOSDN..... 41140- 30- 46- A-25
Snuth Dukota
W@BLZ. . ..63,765-109-195- (- -
Minnesota

WEMPW. . .81,618-126-216-BC-44
KﬁIKL ..... 55,419- 91-203- (-70
11,700~ 52- 75~ A-45
Wwevip. ... 960~ 16- 20- B- -
VTG.......363- 11- 11- B-12

DELTA DIVISION
Arkansas

W5GFT.......189- 7- 9- B-3

Louisiana
K5DGI. ... 171,360-170-336- (-~
W5KC. ... 125,208-141-296- (-1
\W5BUK. .. 2,875-125-221- (>-49
K5TFG....... 6048- 36-56- A-20)

Missisrippi

WS5CKY.. .152,460-165-308- (!-45
W8RMF/5.15,561- 57- 91- A-35

Tennessee

KiLPW.,.159,526-166-321- B- -
W4HOS/4....1596- 19- 28-AB- 9
K{PKO....... 206- K- 13- A- -
GREAT LAKES DIVISION
Michigan
W8UCI. .. .19.860- /-100- B-
QT 14,616~ 58- 85-
6708- 13- 52- (-1
5733- 39- 49-
oo, ..2352- 2K- 28-
....... 840- 14- 20- !
...... 672- 14- 16- A 18
Ohio
W8FGX...413,500-250-592- (*-70
W8ZJIM. . .121,908-141-283-BC-52
\W8YPT. .. .51,102-102-167- RB-34
W8JSU..... 50.220- 93-180- - -
K8DEQ... .31,416- 88-119- B-14
R8MTI. .. 11,664~ 54- 72- B- -
WRDWP. . .11,28y- 53- 71-AC-45
WS8TIPS....11,076- 52- 71- A-20
R ..9636- 41- 73-AB- -
X 7257- 41- 59- A- -
8300- 36- 53- B-17
4836~ 31- 52- 12
3564~ 27- 44- B-12
2673- 27- 33- A-10
"520 21- 55- B-22

- A-10
19 AB- 5

...... Y45- ]5- Zl- A-15

HUDSON DIVISION

Euastern New Yorl:

WA20JD. .124,783-141-295- (:-69
W2HO. ... 111,252-127-292- (*-46
W2AWT....43,521- 80-163- (38
W2IP.........960- 16- 20- B- -
N.Y.C-L. L.

K2DGT...145.341-247-601- (*-90
W20BX. .. 142,080-160-296- A-45
W2IRV. . 116,508-133-292- K-10
K3CT0/2. . .63,603-111-191- B-30
W2ES0. ... 16.056-101-152- (* 20
K2YOR. .. .39,312- 81-156-

W2GKZ.. . .12,012- 52- 77- ¢ 15

‘Here's Red, K3HWI,

Y mms A ien - ean ey e e

a member of the c.w. team for

KHGOECD, passing out more coveted QSOs for Kure Island,

which counts as a new country. A combined total of 2954

contest QSOs were made on phone and c.w. Kure proved

to be the most excitement for the W /VE gang, anxious
to aid both score and DXCC totals.

QST for
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A 200K-plus North American score came from YN4AB,
who pounded brass 55 hours to yield 1606
contacts and 207,174 score.

WA2KSD. ...8442- 42- 7- A-24 | WIDGT. ... 7812- 42- 62- B- 9

K2IEG. .. ... 7196- #4- 49- (- 5| K100V.. ... $105- 27- 39~ (14
WA2DES. .. .6498- 38- 57- A-20 )
WeWMG . ...5049- 33- 51 C-12 New Hampshire

W2CWD. .. 4851- 43~ 19- C-12 | WIFZ.....164,160-160-342- C:
K2RTH...... 3159~ 27- 39- A-13
W2NCG. . . 1620- 18- 30- A-7 Rhode Island

WA2EFN. ... (518- 22- 23-AB- 5 \VIAWF ..... 7560~ 36- 70- -14

- i :
K206D.. .. 1216~ 16- 26- A-12 | KILDK. ... 2688- 28- 33- A- 8| WeBIL...... 1053- 13- 27- C-17 212,625-189-375- C-B1
= 8- 15- B-6 | KUUTL....... 1425- 19- 25- B- 3 ) . 8195-103-189- A-38
10-12- -3 e . . San Joaguin Valley 23.413- 77-123- (-18
4 5- A-8) ermon | WBUJ L 90,573143-227- (=48 .4540- 30- 51- B-15
bk A- 11 WIQMM. .. 74865-115-217- C-H | WOBVM | 11,728 B2-171- - - 0- 30- 37- R-11
- - B- W6KJS ... .30.845- 87-145- (30 | WAEEO.. .. 1452- 22- 22- - -
2. 3. A-1 NORTHWESTERN W6UDR... 25728 61-134- (=27 . _
DIVISION W6QQW 035- 35- 67- (=20 Western Florida
Northern New Jerson sk W6AIH .|| 2502- 21 36- (-18 | W4OSD....23,310- 74-105- (35
WACGE... 108320 100438 (00| n/KLfsg?na 5 52 C. 8 WAHQN. 7 1704- 32- 49- (25
K2GUN . 156,08-168-3 3 | WOKILD/KLT.8610- 35- 82- C- ,
W2CYS. |, .38766- 71-182- 30 | KLTDEM....1014- 13- 3. A-11| ROANOKE DIVISION (reorgia
K2KPF | 120,025~ 75- %3- B-18 Mont North Carolina WADXI. . .164,850-175-317-BC-84
\W2EHN....13,770- 54- 85- B-30 Hontana W4PLL. ..132.342-161-274- (-38 | W4BFR....64,975-115-189- C-42
W2GKE """ 3818- 21- 30- A-18 | KTABY.. . .1638- 21- 26- A- 5 | Wirye - 19230100270 (48| goypg 008- A4~ 9Y- (=22
WA2IDM... 1674- 18- 1- A- 5 | WIEWR....... 18- 2~ - A- 4| WALMEZL... “ W4HYW. .. 7035 35- 67- (- 8
gsk%‘)(% ....... S?g- {2- }g- A.;: Uregon South Carolina W4BHG 105- 5- 7- B-3
\WA2DEG. ... 702 13- 18-AB-10 | WIPLL.......4495- 3(- 49- A-g | KAYYL....20,025- 75-133- B-33 SOUTHWESTERN
WAZMYB.. . 18- 4- 4- A- 6| WIDLR....... 756- 14- 18- (- 8 Virginia DIVISION
N | ETKCE 90- 8- - A~ 4| wivHD. 510,544-272-626- (92
MIDWEST DIVISIO Washinglon WAKFC. . 85,236-246-522-AC-52 Los Angeles
Town KTKGP . .... 6726- 38- 50- B-30 | WAJAT. . 205, 488-142-388- (-T2 | WGIBD. . .206,566-179-386- C- ~

. 153 | W A o B | KAGMX | 117,303-150-300- (80 | WEISY. .. 104130-130-267 (-58
WOEDL - T0.500-126-204- 63 | BT T60- 32 00 B-10 | RAZKI.. | 132210-115-304- B-58 | WAGHOK . 79.677-117.227- (-62

{ Y . 10| WIOM.. . 111,792-136-274- WEANN .. 61,388-103-200- B.52
WOBSY.... . 1071 17- 21- A-12 | WIMH. . ... 2856~ 28- 34- B-20 BC- - . Y
WBYTQ (5 oprs.) WrzVY. 621 938 A0 | wipon | os osaiumani (30 | Moo - SBSE-I0184- -
3- (% - 10- 15- A- - 6CTV. ...51,300- ¥5-180- (=28
P9800-104-193- C-88 | KTHTEL..... 150-10- 18- A~ 5| WIQUW. | |01815-147-215- C-18 | WGAPH. ... 14.280- 00-164- (258
S o T SRORE L R ey
- . " 0. ...68,60-104-220- (- 6 83,777 B1-139- (-
t‘é‘é%%%j;;;‘i,’,?% (3| PACIFIC DIVISION | WiWHC! ! i85.924-104-181- (=36 | WoGHM. 802 77142 Celd
KAMNO... 27308 74-123- (52 Hawazi WEDQH.....29316- 78-134- 058
WAVFE.. 10203- 47- 13- A-18 | KH6IJ. .. .131,760-144-305- (- WoOLS. . 26831 ¢7-13]- (A

WeWWQ.. 24,840- 72-115- (34
KOLEB. . ..18,300- 61-100- (-40
W6NKR. ..10,731- 49- 73- (-3
8820- 42- 72- B-27
....6156- 36+ 57- C-11

..4653- 33- 47- A-47

Missouri Santa Clara Valley
\WBBMM..172,881-171-337- (-80 | K6CQM. ..129,822-154-281- «
WGBTD. .. .93,976-136-231- A-58 W6HOC. . .125,928-159-264- (.
WOMCX,..22,572- 66-114- (-35 | WEKEV...109,341-136-268-
KanJC....... 450- 10- 15- B- 3| WGZMW. . .62,088-104-199- (*.

912- 16- 19-

2 . onoan ore | WHZM. .. . 495- 11- 15- A-§ 2001- 23- 29- (15
Nebraska weryYM o BhA 1B 2 v .60~ 4= 5- A-5 A377- 13- 27- -~
KOMRS......1512- 18- 28- B-10 | W6CBE. .. .50,400- 96-175. West Virginie 1278 18- 24- B-8
KGHOR | 128 BIIGIBC- = | vy 660- 10- 22- A-21
NEW ENGLAND WDR A BB BC- — | WBUMR. . 38,505- 85-151- A-17 e -1 BeS
DIVISION KBUSC.. 21,924~ 58-126- (=40 | KETIC- oo e 8 8 B OGO 0 O 6 B2
o KOBWX... 21,576 62-118- (=47 bigaped 85
Connecticul W6QDE 204- 62-114- (=21 ROCKY MOUNTAIN |456,723-283-511- (-
wu‘SILH.,.f?}l!.gsz-lgg-%x- -52 % ‘Q ..... 17,304 56-103- B-22 DIVISION W6RW (\\ﬁs J:l)((]};.g%K5 llng‘m
VG, 118/535-157-255- C- - | WRISQ .. 13.350- 50- 89- B-20 o -229-515-
s UG Co T R R S g | TV RN T
'UIKB. .. 15,582- 53- 98- (- 112691~ 23 30-AB- - ~116-223- (- v
WIAJO " 13305 55 77 W] | WOCLE ...\ 80b- 19 35 B 5 | WOTW.....'8I78" 47. 58 A-30 | WAGHTJ (WAGs HTIIRB) | o
Vi A e i A Fut v e
‘10PB....... - 10- 20- A-IS - & o Arizona
BDE.,...... 7'- 5- 5- B- 3| W6BSY....68.640-110-208- (.52 | W7POU ... 1938 19- 34- A-18 -
RIME (3 o) WObQI T TER0r -t (o | WIBAJ. 11300 20- 25 A- 9 | WIENA....10,164- 13- -3
205200-171-400-KC-78 | WAGBHJ. . 11.160- 45 81 A-13 New Merico KiCLA. ... .2952- 24- 41 A
247- 33- 53- (- : S
Eustern Massachuseits &,gi}iﬁ%fsg_ ‘?;_ %_ :ﬁit-lg W5FJE. . . .88,560-123-240- (71 :an Diego )
KIPNN . 40,500-100-165- B-46 | WELDD {\ws: JHV LDD) W5CK. ... 54,417- 97-187- O- - | KOVTQ. ..226,968-193-392- ("""52
WIEHT.. [30.003- 73-147- R-33 1.605-165-213- (- | KSSTL. ... 7605- 9~ 65- K. —| WECAE... .83,167-119-231- (-3
50T 11021 A-20 | WEGEB (KGTRY, WoGER) K5UYL..... 6156- 36- 57- B-10 | WOCHV....39.510- 89-148- B-40
WIKXP... 21126- 50-138- A-24 5616~ 26- 72- A-40 | WOLEF..... .3105- 23- 45- C-16 | WOPLK....25.938- 66-131- C- -
WINJL. . 16.470- §1- 40-AB- — . - W6CUQ....22.184- 62-119- (-30
WINS. .0 16218 54-103-H(-13 San Franciseo PGS, Ll sy | BORG 0,085 G108 B 8
KIMEM.. 10,878 49- 74- B- — | W6WB....103,740-133-260- - — | W7PGS. . .170,660-161-354- C-57 | ] .+.-12,015- 45- 89- B-
WITGS.... . 4200- 28- 50- (-11 | K6AND. .. .52,760- 81-130- (~-80 | W7PSO. .. 20.355- 59-115- C-20 | WEJH....... 4959- 29- 57- B-20
WIPLJ. .. .. 1890~ 21- 30-AB-15 | WEMSM . . 20100~ 70-139- (-51 Santa Barbara
WINBN/1 .. .972- 18- 18- - 3 | WEERS. . 23,595 65-121- (60 SOUTHEASTERN WEULS. . 63.600.106-200- (% ~
WIMRQ.... .63 4- 15- B- 5| K6PJT. .. ... 1920- 20- 32- (-1 DIVISION WeuLS. . Sag00-108-200- Nro
KIDIR (Kls CLT DIR) WEWLY. 108- 8- 17— A-14 k- - 2580010019 0
506-169-358-BC-65 | WESR/6 (W6s CQK SR) Alabama WORRE.. 581 13- 3l o
WIPCY (RIHVY. WIPGY) 102,180-130-262- (2-96 | K4BQU..... 2310~ 22- 35- A-10 | WORRR..... ;
e 7o 7o -2 . N KiHAR (Kis HAE HBD)
Sacramento Valley 900- 15- 20-BC-15| WEST GULF DIVISION
Western Massachusetts WEONZ. .. [11,240-135-275- {55 , .
WIJYH. . 202,182-186-363- C-50 | W6GRX . . .05.356-124-257- (- — #astern Florida Northern Tezas

WIAEW .. .34.632- 74-156- B- | W6SIA.... 52,020-102-170- B-48 | W4DQS...219,204-186-393- (-15 | K5KBH. .. .96,078-134-239- (=50
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K5BDX. .. ..1860- 20- 31- B-10
KSQ\\R,.....39u- - 12- B-
K5YAL....... 2. 8- 12- A6
Oklahoma
K5VTA...... 8536- - #7- B-15
WSEHY ..... 1071- 17- 21- B-11
Southern Teras
W5BRR...152,568-156-326- (146
\WEWZQ. .. 149,124-172-289- B-60
W5SMCO. . . 20,088- 62-108- A-42
WSLJT. ... 13,650~ 50- 41- A-40
K5LLJ........168- 7- 5- A=20
W5ACL..... ... 18- 4~ 4- B-4
CANADIAN DIVISION
Maritime
VEIEK....13,677- 47- 97- A-20
(ebec
VE2BV....63,648-104-201- B-38
Ontario i
\WaATH/VE3
155,526-161-322- B-40
VE3ES....... 8142- 12- 67- A-12
VE3DBB. .. t§10- x&- A0- B-20
VE4BOG. .. 5967~ 39- 51- (10
VE3PE. 032- 24- 31- B- 8
VE3UOT (VE% AYR BFA)
2- 11- 14- C-11
Alberta
VEGHG......4512- 32- 47- A-3R
VERTP...... 8146- 26- 37- (- 5

British Columbia
VETCE....10,212- 46 74- B-25
AFRICA
Principe, Suo Thome
CR5AR...... 8964- 18-166- B- -

'anaries
FEASCG. .. .27.805- 35-269- A- -

Spanisi Mororco

RAQAP.....57.231- 41-401- A-16
Liberia
FL4A..... 101,724- 49-602- A- -
Vorthrrn h‘hadgvm

VQR(Z. 7,018- 33-28%- A-24

"Q'Mb ’l 546- 27-272- A- -
Mauriting

VOQ8BM. ., .28,188- 27-354- A-54
South \frica

ASGIF ...... 77.520- 38K A-18

17.820- 33-180- A- -

- 15- 75- A-7

’484- 12- 69- A- 4

l(ll82 - 42-824- A-65
Swaziland

wsy 0,262~ 22-307- A- -

ZSTM .. 4095- 15- 91- A- 3

Nigerta
SN2LIS. ... 12.576- 16-262- A-13
AN2GTIP.. . 1815- 19- 85- A- 5
Republic o) the t'ongo
SM5KV/9Q5 2088 & &7~ A- -

ASIA

RKorea
HMIAP...... 900- 5- 60-

Thailand
HS2M.......... 6- 1- 2 &--

Saudi Arahia

HZ1HZ. .. .18,468- 27-228- .

Japan
JAIVX....160,593-51-1052- (%55
JATAD..... 17,400- 20-200- A-25
JASLN..... 13.872- 16-289- A-13
JAIYL...... §835- 19-155- A-15
JAICO...... 8154- 18-151- A-10

42

JASTQ.. ...
JAICIN

7060- 20-118-
.5026- 14-122-

JATKY ... 34CR- [6- 71
.IQIB\\ AL ..5.50(!-

10-110-
8- U- 81-
Q= i)
8- 44-
7- 37-
i- 37-

1
JA?YAB (mult1~0p )
3627- 13- 93- A- -
Ryukyus
KR6LY...... 7200- 16-15C- A- 4

KR6JM (KR6s JM LD
128.198- 47-914-BC-G8

Asiatic Russian S.F.S.R.

UA@GKZB .. .11,760- 16-245- B- =
APAG ...... 3876- 12-109- B- -
JAGTN...... 1800- 9= 70- A- -
UAGAW. ... 1808- 9- 67- A- -
UAQJU. ... 1269- 9- 47- A- -
TAQVN. . ... 777 7-37- A- -
UAGKDA (5 opm )
1 424- 14-272- A- -1
UAGKCA 4 opm ) H
16,540- 17-208- B- -
UAGKYA (3 oprs.)
R618- 12-103- A-24

UA9KOG (UA{)s KOG OF ON)

UAAKUA (2 opn )
010- 10- 35- B-9

2440- 14- 60- B-17 |

G2DC. ... .82,570- 46-603- A- -
GIEYN | DI51,051- 43-419- 137
2R i7 208- A-49

1. A-15

G3KHT i-
uuBQu-S'\fXJ (‘GBQ‘
88.265-55-1141- A-90

Tuning in fo answer another caller is VQ8BM, who skillfully -

keyed to 354 QSOs in his first ARRL DX Contest venture.

Rig is an HRO and home-brew 100 watts to a fongwire.

We'll be looking for this Mauritius DXer as a contest
regular from now on.

16-192- BSIR
14-113- A~ -
15- 55~ A -
5 268~ A= -
T e A- -
4 B Al -

OHINF...... 9

Uehek L GH00U (Cas D OGE 60T 1
UI8AD....... 594- 9- 220 A- - 8234- 25124 A-22
3976- 12- Ul- A- —
Kirghiz E Isle of Man . #276- 12- 1- A
UMBEAB (3 oprs.) GD3FBS..... 2403- 9- 89- -7 t*zecho Jorakia
1050- 10- 35- A- - | OKIZL, ... 54,210~ 30-465- 11-50
K Northern Ireland OKIRX. ... 0- 30-196- A- —
India [ GI30QR. . .33,760- 32-353- A-50 | OKIADM ... .5410- 20- 94- A- -
VO2MD...... 132~ 4- 11- 4- - : OKIEV. ... 4720~ 2C- 83- A-15
i [ Wales OKIGT..... 2145 13- 55 A-10
urme. GW3JIL.. .. 88.836- H-677- A86 | OKBIR. .... 2123 11- 65+ A- -
XZ2TH....... 816- 8- 34~ A- ~| GW3MLU 50:300- H0-:838- A-31 | OK2ABU . .
Ixrael i Hungry
4XANJ. ... 5013 21-128- A- 6 | HASKFR (3 o
48- 33-952- B- -
EUROPE | HAIKSA (s oprs )
o 63,010 40-746- A- -
rermany HARKCU (2 oprs )
DI3KR....49.810- 40-832- B-41 | 4224- 16- 88- A- - .
DL7BQ .. .11,571- 20-133- K- -' ! HASKDQ (3 aprs. 1:
DM24AT T106- 22-108- A-1 108Y- 11- 33- B- -~ | OK3KAB (5 opre.:
DLADU. " t00a- 19 71- H- 10,770~ 53-700- 13-50
DL9PR (DJ2AA, DL9s PR ZN) | mrff’"'m .
205- 37-18)- B- - | HBOJG Belyium
. B9 ONILX...106,785- 15-791- A-34
Sp1in ' HB9UD
BA4CE. .. .50,160- 38-410- A-37 Fueros
EA3LB. ... 2976- 12- 83- A-15 OY8RJ....... HOI- 18- 76 A- -
; ITIAGA
Ireland | ITIT'\I
A-40 P TIBLE. |00 14214 28-206- A-10
A-7:HER.... 3195 15- 72- A-I8
N- A-5
5 16- A- 2 Norway )
- 4= A- - LASHE. .. 51,200~ 26-400- A- —| OZ38N . A
. PLAILC, T B2 16-144- Aok ) 027KV I9586- 17 d6- 1o -
France 5346 18-101- A- - ,
F8VJ. .. .. 10R 650~ 50-725- - 2t 14- - A-8 A —e”leflﬂw
F8ZT. ... ..58,238- 38-484- 4-33' LAILG. . .0 A- 4| PAOLOU.. 65,601 &
F2P0 11,481- 22-174- A 5U}~‘ 7\\0 PAGVB ;
T() 6238+ 23- 41 A mgn- 17- 8- A- - ! FAGADP
FETA 210- 23 00- A — ) PAGLY
F25Q. 161- 13- 76- A= - Austria PAQWAC
FOBR' 1071 9- 40- A- | OEIRZ.....88.840- 42-705- B-51| PAGYN
FODW... .. .. M- 2 - A2 . PABQM. A=
- Finland PAGUZ. 2
Enyland OH2LA....27,786- 22-421- B- - | PAGRL 8 !
G2QT.....100,320- 44-760- A-50 | OHATE. ...16,095- 29-185- A- - | PABVER.. . .594- 11- 18- A-8

QST for



Over-all view of CO7AH's shack where 784 c.w. QSOs
were made all on 20 meters. Note the
weather instruments on the right.

Sweden i UB5SKAL (UUSa (\\ OB OC OD)
SQFX;I{K' .‘z?,m. 21-244- B- -} 030- 15- 68- A- —
SM5ATK. . .24,420- 20-407- B- - .
SMSUT... T 8760- 20- 98- B- u | “"""””" i
NM7BVO. .. 5328 16-111- [s- 5} UDBAM. ... 192 - 16- B- 4
NM3RYT 0- 15-101- 13- — HDG‘“' ~~~~~~~~ Bt 4 T- A- 4
SM7EH. s 51_ K . UDARKAB (3 oprs. )
SM5XX. .. : 20- - 8 B-5
SMSAKD. .. .. 7
SMEBDS/5. | o hrmenda
SMTAIL. . e e 16n  UG6AW....11,320- 20-190- B-17
SM5BEU.... 324~ #- 18- H- 2 Moldavia
SM5BLU. ... - le 2= A °
SMSBLU.......6- 1= 2= A1) raea s i70- 17 63 A -
T'oland Tatvia
SPEIZ. . ... 31,484~ 97-311- B-23 “
SPAMT Y a0 21 62 A-i7 | UQZKAL ¢ onre ) .
SPIKBT.....2871- 11- 8- B- - 1980- 10- 67- B-24
SPSHR CB0- 10+ 16+ A- - \donia
SPOADU....... 18- A- —) “'.. .
SPIWZ. (2. 3. 9o A-16 | UR2BU ., .. 1636 16- 42- B-13
UR2KAE (2 oprs.]
(ireece 5700- 15-127- B- -
SVOWR...... 6570 17-134- B- - Rumania
Ireland YO3AC....... 300- 5- 20- A- 2
TK3AB.... 48,637~ 27-477- A- - Yugoslatia
[luropean Kussian S.F.S.R. YUISF....... 130- 5- 0- A-25
UAINA......3165- 15- T1- A=~
NASKHN 1333 - 50- A--| NORTH AMERICA
UABRO... ... .396- 622 A- - b
UASSM..... .. 36- 8- 4= A-2 _feuba
UAIDH (Lms DH DX) COTAH....57,632- 16-784- B- -
450~ 27-285- R- - Haiti
UARKWA (.5 nprs ) . at
$315- 17- 65- B-06 | HH20T. ... . 84 4 7- A- -
UAJKSA (3 opm i I
16- 2- 8- A- 6 nnamae
. HPISB.....30,084- 42-422- A-14
Kaliningradsk HPIAC......2873- 13- T4- A-12
UA2AC... .10.581‘- 27-509- B- - Puerto Rico
(kraine KP4ATV. .367.629-67-1829- A- -
UBSRF. ... .. 4725- 15-106- B- 7 | KP{AQY..161,650-50-1090- A-35

IBSKED (3 oprs.)
42,143~ 57-382-

ITRSKFF (3 oprq )
0.800- 25-144-

1JB5KBA (3 oprs.)
3598- 114 87~

Virgin Island»
444.080-70-2115- ¢

B- -
A
B-15 l KZ5DT. ..

KV4AQ..
('anal Zone
.35.850~ 25-478- A

PAGLOU is a pretty familiar call, because just about every-

one at one time or another has run across Lou on c.w. This

year this extraordinarily neat operating position logged
522 contacts for 65,604 points.

October 1961

Greenland | Z12PM. 120,600~ 54745~ A-37

uygg....sx,wz $0-581- .:-45 ZLIAFW. . 26.202- %4-265- A1

OX3DL, .. 36.372- 28-433- A-20

OX3LLD. 1032 14 98- A- ~ SOUTH AMERICA
Rahamas (*hile

. =15 61-1015- A-17 | CE1AD. . .576,125-50-2125- - —

VPINT. . 185,745-61-1015- A-17 1 npo 3 T 001600-62.1100- (%30
Merico Rolivin

XEIH..... 24,900- 25-3:42- A- :

9 TR CPHCD. .. 18,1 4= 16-378- A- -
XEIMB....12,488- 14-268- / CP3CN.... 4310 17- 8l A- -
Nicaraqua (iruguay

YN4AB. 207,17 4-43-1606- A-55 Lo
YNIAA .. 130,101~ 51-853- A-15 | CX6CB. . 25885 31-279- A-13
Cplombia
OCEANIA HK7ZT. A-56
New ("aledonia g%‘;%g lt Z
FRSAH... 31,488 32-328- A-14 | HKAJC. A- -
Netherlands New (Fuinea HEIHV A- -
JZOPO. ... .23.840- 32-240- A-15 -Inarclica
frure KC4USB. ... 5712 14-136- (- -
KH6ECD (K3HW1, KAM6s Irgentina
HQ C'B) 336.861-63-1813-AB-00 | LUSDDF..125,784- 40-RR- 4~ -
LUGPK. . . :
Wake Island | LULACF. 3. 7.
KW6DG . .288.672-62-1589- (26 | LO7CW.. ... £130- 15- 95- A-10
Australia Peru
VE2GW...509,264-68-1516- A-70 | OA4BR. .. 95,400 53-602- B-12
VESNQ. 212,22 1-56-[452- .
VESAPJ . 200,880-54-1240- Brazil
VK7SM 2542- 42-417- P PYIGA. . .247,680-64-1205: H-43
VK2AP £.676- $6-247~ A-40 | PY1ADA’ . 157,263 57-920- B-19
VEAFH. 10,300~ 25-139- A-36 1 PYSHJ,. . 14,502- 16-307- A- -
VRIXW. | i875- 13-127- A-21 | Y G435
VESIT. ... 4050- 15- 90- A- - 4A
VE2YC...... 3600- 12-100- A-12 |

1581- 11- 48-
Fiji Islandx :
VR2DK. . 107,536- 52-700- A-}4 v
. H enczucla
ool [slands YVAAVS | 151,146- 54-035- A-49
ZK1AR. . 105.612- 52-677- A-41 | YVAAGD.. | -39
Vi PYVIEM... .3 B-14
Niue CyYvisH. NETAE TR N
ZK2AD...... . 810- 7- 40- A- - Jaraguny
New 7valand LZP9AY.....02,310- 51-G08- A-30
ZLING.... 143'605- 55-871- A-40 ' ZP5LS. .. 13.881- 27-171- B- -

1 \WMFW, opr. *K2LWR, opr. * WOWNV, opr. ¢ WaVW, opr.
$ Hq. staff — not eligible for award. s W1WPR, opr. ¥ WiPTD, opr.

Phone Call-Area Leaders

Ningle-Operntor

WIONK. . ... 180,761 WRZOK. ......101,001
K2GXI 216,078 WIEWC .. 106,355
WRECR. .. 164.088 KOL1KL. ..

WAQCW . ... . 133450  VEIPQ.........

WHRC.. ... 58,212 VEUL......... 13,432
KO6KVR....... 127,148 VE3BOG

KHé1J... ..87,453 VI4SD.........
W7FKIN,.. .. ....2280 VEG6TP. ..
KUFS/KL7......8108 VIE7BBG




Beaming satisfaction and enthusiasm after competing in
first contest of any kind, HIBDGC notes 1233 QSOs
for 202,565 score, second high DX phone score in the
contest . . . a pretty good first try to be sure! An HQ170
and a Viking | to a homemade tri-band
cubical quad did the honors.

PHONE SCORES

ATLANTIC DIVISION ! Southern New Jersey
. W2FXN....17.400- 58-100- (- -
Bastern Pennaylrania \\’AZ!ZS.. 10,764 16 78- B-17
W3ECR. . .164.088-159-344- ( J....8073- 39- 69- B- &
W3DHM. .162,837-163-1433- : 8 k 16

WACTJ. . .140,792-144-331-

W3KFQ...119,574-126-317- A-19 | ROECE, .. .55,728-108-172- A-65 HUDSON DIVISION

W3KT.....76,956-103-242- " U 1476- 18- 28- A-15 | KOGMD . | 14,905 55- 91- A-50 .
kngfg....zg '591- 83-159- (- - | WosDB.... .. 588~ 4= 14- A= 7| WOLKT, .. §200- 35- 40- B-23 Lastern New York
V3AL ) o KOGEL.. ... 900- 15- 20- A-16 | W2GBC.. . .50,396- 8i-200- (=10
W3IM Western New York WoGUX. ... 810- 15- 18- B-19 .
K2GXI...246.078-185- : S N. Y. (L. L
. -38.160- L Wisconsin E2TAP...... 7665- 35- 73- B-15
18432 64- 98- (<40 | WORWC. .106.355-173-379- (76 | K2IEG, ... . 7260- - 85 (-7
G N ...... 744R- 38- AE-BC- - WoDUB...120,632-136-301- (58 | W2TUK..... 4608~ 32- 4R-A(-
3 '5160- 40- 43-AC- 8 | WOGIL. . 10,977~ 87-157-ARC- - | W2DY.... .. 1951 15 23 b 0
W3ORD 945~ 15- 21- A- 4 \vgqyw. . 17,670~ B2 95- 1-27 o 17- 22- B- 8
K4DPQ [672- 14- 18- B- 7| WOMBF . .11.178- 54- 6= B-17 - 15- C- 4
K3LBJ. : 270- 9- 10- B-15 \\QRH ....... 9180~ 51- (- (*-30 8- 8- A-2
W3LEZ W2PDB.. . 7- 9= (-2 WONLT. Lfi‘rc’)")?' ‘;.-Rm-AB- - 7-10- - 5
; . WOYT (K9 VSZR) K2LGS... . 36 3 4= B-)
_Westarn Pennsyirania 1680- 16- 35-AC- 8 | W2CWD...\ 1112 2. 2:AC- 1
W3LPF.. ... $726- 27- 18- C- 9
R DAKOTA DIVISION Northern New Jersey
K3l 8- CENTRAL DIVISION . W20YX. ... 11,516 47- 76 (25
W%BEMW.’h mam.m Hlinoi Minnesota WA2ABH.,. U784~ 29- 32- A-41
00,080-161-408- C-00 Uinois ROIKL.....51.950- 71-150- (:-55 | W2, 95 15- 19- A- 4
WAGRS 4K3J(f’1‘. W3GRS) WONZM . .125.979-147-287- =72 | WevIP.. .. Yl18- 17- 18- B- - | W2MNW. /[ /126- 6- 7- A-6
9849- 49- A7- A-23| WOPVA ..15 486- 58- 89- H-i#2 WA2IDM...... 75- 5- 5- A-2
WOLVG. | 10,530 54- 65- G DELTA DIVISION
WoJIv. T iRoR- 20- 4= (M21

Md.-Del.-D). (. WOTKD | . .. 2880~ 24- 10- C-10 Arkansas MIDWEST DIVISION

wx?EngE% 34-151- gg}‘%‘!}m” . 18}3 ?g og- g-: %%Lrgr' L 675- 15- 15- A-17 Tnwa
W32 .240- R-126- ! V10, 648- 12- 18- B- 4| W5GF 546- 13- 14- B- 9
W3JTC, . 11.718- 42- 43- (<15 | WOCRN 13- 15- A-12 o EOQCL. . ..19.656- 63-104- R-41
W3DRD....#837- 13- 53- WOFKC 8- 14 - Louisiana WOLDL....... 147 7- - C-1
W3AYD 8765- 41- 55- K9LSN. 7- 9- B-2| WsKC.....58212- 08-198- C-40 RKnnsas
WAMCG. . 1281- 28- 51~ K9QMJ.. 5- T+ A~ | WAINL. . 25650~ 75-114- (MI7 | waree  10tme0 16 74 Aot
K3UBW . ... 2429~ 20- 5. L W5AJY 0123181 72-108- 4-3A | WALXX....10,028- 46- 74~ A-1d
WINNX. . 1980- 22 Indiana K5QXR. ... 33400 25 0. Ragy | KAGYO - S810- ‘2‘ - f‘:")
WaBvVO. . 75- 5 WIYSQ. .. .70.200-110-213- (-43 | KSBSL. . b5 150 2-AC- | WOVBQ..L. {188 18- 22 -7
: WOVFE... | . 27~ % 3- A-1
K5MDX ;‘Z;‘Tss;w;: 179- B-23 Misouri
SMDX. . .53,183- 09-179- B-2% | wynpa ... 29,868- 76-131- (130
WSPWIW. . 38710 20 33 V15 | WONT S ose s Soin
Tennessre WOMCX. . . 12,936- {9- 58- (:-27
%il fé\k\' .48, 822- 80-200- B-40 Nebraska
..... 5075- 45- 47~ B-52 | vir
KACRE. ... .0008- 45 40 W52 | \WOEXU.....2856- 28- 31- C-18
GREAT LAKES NEW ENGLAND
DIVISION DIVISION
Kentucky Connecticut

WAEPD. ... 2404- 21~ 32- B-17| W lOKQ .100.772-122-276- (C-6Y9

Vichi KIMBC. .. .50,672- 71-144- (-38
Michigan WIBIH. ’5.,34- 72-119-AC- -
WAWT. ... 32,882 82-139- A~ —{ WIAW 23 4120 26~ 10-
K80CO. 463- 11- 11-BC- 7 | KIGLL. .. ..714- 14- 17- (= 3
WBNWO (W8s NWO TIVA) WIETF (7 oprs.) )
192 483-167-385- ('-0R UR1,239-173-549- (06
WSNGO (4 npm ) .
160,080-155-344- B-90 MHaine
Ohi WIAQW.....7325- 25- 99- K- 9
Ihio WIDIS. ... . 1960~ 10- 62- (l-13
WSZOK. .. 101,001-131-257- B-60
WBNXF .. 98820-135-244- B-50 Fastern Massuchusells
WBRBMX. . 39,732~ 8A-154-AC60 | WIONK. .189.761-1 13-447- (-0
WBATW . 20420 68-105- A- — | KIDIR. .. 20,876~ 6K-103- B-18

WBSMQ ... 16.287- 61~ 89- B-19
60C0- 40- 50- B-38

..8)28- {8- 62- B-18
.~6336- 33- Ad- A-20
4725~ 35- 46- A-1Y ..1008- 18- 21-AB-27
.3132- 29- 36- A-JO . J192- R- B- -3
.945- 15- 21- B- 7| WIPLJ........ 147- 7- 7-AB-15
o 3,1,%_ ;3_ {g_ g_ 4 Western Massachusells
..351- 9- 13- A- 4| WILIB...... 5940- 33- A0~ A- -
340- ‘ﬂ- 12- ¢-10 { WIJYH.. 5328~ 47- 48- B- -
..210- 7-10- A- —| WIRF, .. 192K- 32- 54- A-11
108- 6- K-AC--| WICGY....... 867- 17- 17- C- =

The 100-watt rig on the left and the high-band double
conversion receiver for 10 and 15 meters coupled to net
VQ4HX 238 phone contacts and a certificate for Kenya.
A.m. phone on 28 and 21 Mc. are favorite bands with

occasional visits to 14 and 7 Mc. {Continued on page 160)
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Announcing 1961 Simulated
Emergency Test
October 7-8, 1961

70U may not realize it, but about the time you
read this your local ARRL Emergency Co-
ordinator (if he's on the ball) will be planning his
part in the annual Simulated Emergency Test
excrcise. This traditionally signalizes the opening
of the super-active season of wnateur operation
in public service circles: emergency preparedness
and traftic bandling. Actually, there is no longer
a summertime hiatus in either of these activities,
but inevitably they slow down as vacations and
poor atmospheric conditions arise. By Qctober,
vacations are over, conditions arc improving (we
hope), and amateurs are staying at home eager
to do sume uperating.

The SET, in addition to “prying off the lid”
of the active season, serves two primary purposes:
first, to test our cmergency potential and capubil-
itv, and sccond, to give a public demonstration
of our abilities. The former is for our own informa-
tion, the latter for public information. Naturally,
they follow the same order — that is, if your
AREC group is poorly organized, you will not
want to make a big public show of it, but if you
have something of which to he proud you will
want to emphasize the publicity angle.

Your local Emergeney Coordinator (if any)
will have reeeived o bulletin from headquarters
giving full details on what is expected of him.
Rut be can do nothing without support from locul
amateurs. This is where you come in. Here’s how
vou can participute:

(1) If you uren't ulready signed up in the
AREC, see your local EC and get this taken
cure of. If vou don't know who he is, inquire
around of other amateurs in town, the local club,
or your SCM (p. 6, QST'). If it turns out there
s no EC, it’s time to get some of the locul boys
together and do something about this.

(2) Although we like to have all AREC groups
conduct their SET on the Oet. 7-8 week end, it,
is perfectly permissible for ECs to have their
tests within a month either before or after the
nominal week end. Your EC may be planning
some time other than the ubove dates, so better
check with him.

(3) During the test, follow your EC’s instruc-
tions. DDon’t foul up the procedure by being in-
dependent. If you don't like what goes on, this
cun be brought up during the ecritique ufter the
test.

(4) The EC has a report to make after the test.
You can help provide him with something worth
reporting by showing up, going ulong with the
spirit of the thing and showing your interest
in a continuing AREC organization in your com-
muunity or county.

(5) Even though you may find yourself, for any
one of o number of reasons, unable to take part
in your loeal test, you may still be uscful on one
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NATIONAL CALLING AND
EMERGENCY FREQUENCIES (KC.)

3550 3875 7100 7250
14,050 14,225 21,050 21,100
28,100 20,640 50,550 145,350

or more of the National Calling and Emergency
Frequencies by relaying or handling some of the
traftic thaut may be flving around for Red Cross,
civil defense and others. Give a listen, unyway.

Some big doings are planned this year by some
of the Section Emergency Coordinators. We have
word of extensive plans, for example, in Florida
and Indiana, and wateh out for statewide exer-
cises also in Maine, Michigan, IKansas, Oklahoma
and Texas, where AREC organization is at high
pitch.

Muark vour calendars and be with us on Qet.
781 — WINJM. [T

Re the Stray on page 10 of June QST (about gear still

in use which was built from articles in QST many years

ago), WOPB sends in this photo of a wavemeter that was

described in May, 1928, QST by former ARRL president

Dr. E. C. Woodruff. It uses a Carborundum crystal detector
that still works.

Hammy wedding. K2IUC married W2YYW's
daughter. K2KXB was best man. Kx-W2JDI
was the groom’s tather. Wedding guests included
W2ABI.

North Curolina hams interested in a source
of free QSLs should contuct Mr. Charles Parker,
North Curolina Department of Conservation and
Development, Ruleigh, N. C.
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A.F.C. with Silicon Capacitors

for RTTY

Reception

BY NICHOLAS G. MUSKOVAC,* KIRYY

Fgyurs article will deseribe a relatively simple
Fa.t’.c. circuit designed to be nsed for RTTY

frequency-shift keving operation. It daes not,
use vacuum tubes, transistors, or amplifiers of
any kind.

Any RTTY operator who sits with one hand on
the tuning dial of his receiver will uppreciate the
addition of automatic frequency control. "This
little eireuit will take care of any drift in your
receiver as well as the other fellow's transmitter

drift.

Principle of Operatior.

Fig. 1 shows a schemuatic diagrum of the w.te.,
complete with all values. Two tuned circuits.
which use 88-mh. toroids,! st the locking fre-
quency. One is tuned 125 ¢.p.s. above and the

* 2408 High Ridge Road, Stamford. C'onn.

1 Thege coils can be ohtained from John M. Pitts, jr.,
WOCQK, 710 Madison Ave., Redwood City, Calif., for $1.00
each. (Also availuble from Dalaul, Millbrae, Culif. See
Ham-Ads. p. 185 this issue. — Kd.)

other 125 c.ps. below the fregueney to be con-
trolled. I chose the space frequeney, 2975 c.p.s.,
since the Qs of the tunk circuits will be higher than
on the mark frequeney of 2125 c.p.s. However,
the circuit should opernte just as well on cither
frequency. 'fYy and 72y are silicon diodes and
are used in a diseriminator circuit. By using a
d.p.d.t. switch, the diodes cin be switched back
and forth so that the control will operate whether
the b.f.o. is above or bhelow the intermediate
frequency.

The tuned filters und diseriminator section
ean be mounted on a small board and built into
or near the terminal unit. The rest of the eireuit,
which consists of four small components, can cas-
ilv be mounted in the recciver. A shiclded enble
should be used between the diseriminator output
and the recciver in order to eliminate ti)-cyele
pickup. The input signal is coupled direetly from
the filter in the terminal unir.

s and ('g are silicon capacitors commercially

DISCRIMINATOR

.00t r
1 _°/’T;—~ CR,
30000 Sy
c )
Lo o 82K
.0300 JGBMH. :
2975~ AFC ’
e —d oA
INPUT < o 2850~ X5, J J +l
! C —8T, 05| & 0 g
/i’ 2 L 82k SIMEG. —Izsv. i
, - N
.001 o— CR2

FREQ. CONTROL

’

B.F.0.
TANK IN
RCVR.

'Pos

Fig. 1 —Circuit diagram of the audio a.f.c. circuit. Capacitances are in uf., resistances are in ohms, resistors are Y2 watt.

Capacitor with polarities indicated is electrolytic; except as indicated below, others may be paper or ceramic as convenient.

Terminals A-A’ and B-B’ should be connected by a shielded lead. Circuit in lower drawing should be installed close to
b.f.o. coil in receiver. The discriminator can be external to the receiver.

BT; —Two penlight cells in series.

Cy, Cs—Values given are calculated for 88-mh. coils. Use
good-quality 0.03-uf. paper capacitors and
parallel with low values to tune circuits to desired
frequencies. Cili and C.l2 should be tuned to
equal numbers of cycles above and below 2975
c.p.s., respectively.
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Cz, Cs—Capacitor diodes; see text (Pacific Semiconductor
Varicap type PC-113-22).

CR;, CR:—Silicon diode 1N2069 (Texas Instruments) or
1N1692 (G.E).

L1, Ly—88-mh. toroid (see text).

S1—S.p.s.t. toggle.

Sz—D.p.d.t. toggle (for reversing control voltage).
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known us “ Varicaps.” T'hey are actually silicon
diodes, and have the familiar forward and re-
verse characteristies. To climinate conduction
in the forward direction from the voltage present
in the tank eircuit, two eapacitors are used back
to back. The diodes ure biased in the reverse
direction hy the d.e. control voltage. The ea-
pacitance decreases with inereasing control volt-
age and increases us the control voltage decreases,
It varies cssentiully as 1/ \/u, when ¢ is the con-
trol voltage.

Whenever the frequency of the input signal to
the a.f.c. unit tries to change, the discriminator
bridge goes out. of balance and a currective volt-
nge is applied to the voltuge-sensitive capacitors.
This causes the b.f.o. to shift frequeney automat-
ically until the correct beat note is obtained.

Performance

The frequency regulation obtained with this
unit has been more than satisfactory on all
bunds. The amount of frequency drift that it can
correct 15 limited only by the passband of the
receiver. | use the Heathkit Comanche, which
has a 3-ke. pussbaud. The other fellow's trans-
mitter can drift 1500 c.p.s. before T lose copy on
ny teleprinter!

The a.f.c. I8 espeeially nseful on the higher
bands. While a member of u ten-meter net in

Cleveland, Ohio, the author, recently K8DXV,
had no trouble getting solid copy while relaxing
or making a pot of coffee.

The af.c. unit just deseribed can be built in
liss than two hours and costs aboui $10.00. The
whole thing is powered by two penlight batteries
that have to furnish only microamperes of enrrent
and should give sbelf life. The Varieaps used are
ruted at 22 putf. at 4 volts, and have a capacitance
change of 3 to 4 guf. per volt. Any other type with
the necessary capacitance range can be used. The
required sensitivity in gpf. per volt may differ
somewhat with different b.f.o. cirenits — e.g.,
whether the b.fo. tank is low-C' or high-€' -
and the intermediate frequeney. However, it is
recommended that the cirenit as given be tried
first. If more sensitivity is needed, parallel Vari-
caps cant he used. Another possibility is to use
1.5 instead of 3 volis bins. This will move the
operating point. to a region where the capacitanee
change per volt is greater, but the eapacitance
itself is also greater —--of the order of 40 puf.
In either cuse, the effeet of the shunt cuapacitance
ivtroduced by the voltage-sensitive capuacitors
nwust be taken into account siuce it has consid-
cruble bearing on whether or not the h.f.o. can
be retuned to the proper frequency after adding
the capacitors. [a5¥=]

o Now Apparatus

Mobile Window-Bracket Antenna

A New mobile antenna that requires no holes for

mouating, yet can be assembled or taken
apart without tools in less than one minute has
been introduced by ‘l'echuical Industries, Inc.,
Woodbridge, New Jersey. It has a natural appli-
cation for emergeney, CD or temporary opera-
tion, since it can be set up in such u short time,
but is casily disassembled and stored in a small
ureq.

The accompanying photograph shows how the
antenna is attached to the aluminum bracket arm
which extends up and over the roof of the cur.
Below the arm is another aluminum fixture that
clamps to any of the car's windows without hauiu-
pering normal door movement. The two picees of
the clamp are held together with two thumb
serews., The clamp is adjustuble to fit over differ-
ent thicknesses of glass, und there is no danger of
cracking or scratching the glass, since the clamp
i3 lined with soft rubber. The over-uall height from
the bottom of the elamp to the horizontal arm
is ubout 22 inches. T'he nrm reuches over the roof
about 30 inches.

Attuched to the end of the horizontal arm is o
w.h.f. ““through” fitting. 'The coux feed line (which
is furnished with the antenna) conuects to one
end of the fitting and the anteuna connects to the
other. A quarter-wave two-mcter auntenna is
shown in the photograph, but models for 6 meters
and 11{ meters are ulso availuble. The antenna
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cun also be wounted on vehicles without roofs,
such as convertibles, tire engines and bouts, aud
can even be set up in a motel or hotel window.
The antenna and bracket assewbly weighs about.
4 pounds. — & L.
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A Filament Choke for Grounded-Grid Amplifiers

Impedance measurements on various
suggested designs of filament chokes
for grounded-grid amplifiers showed
rather poor performance on one or
more bands in the 3.5-30-Mec. range.
This situation prompted a bit of lab
work, leading to the design shown in
this article.

ing more and more popular, there is in-

creasing need for a good filament choke.
A typical cirenit contiguration for a grounded-
grid amplifier using a filament choke is shown in
Fig. 1. ‘The choke should offer sufficient imped-
ance to elevate the cathode ubove ground poten-
tial for r.. und, at the same time, be wade of
heavy enough wire so that there is negligible loss
of filament voltage in the choke. This means
that in a choke for tubes such a8 the 4-250,
PL6580, PL6559, and 4—00 — which draw ap-
proximately 14 amperes of filament current —
No. 14 or heavier wire should be used. Corre-
spondingly smaller wire van be used for tubes
that take less filament current. Two chokes can be
paralleled in applications which require larger
current-carrving capacities.

As shown in Fig. 1, a choke of this type is in-
serted in series with the filaments of the grounded-
grid stage. The input impedance of a grounded-
grid amplifier is usually in the range of 10U to 400
ohms, depending on the type of circuitry and tube
being used. If the data for the tube in grounded-
grid operation is available, the input impedance
can be calculated from

WII’H grounded-grid linear amplificrs becom-

7 (peak r.f. driving voltage)?
fin == 2 X driving power :

This impedance, which is that of the tube or
tubes alone, is purely resistive when the plate
cireuit is properly tuncd. However, it is shunted

* Laboratory Assistant, QST

Optimized Design

for 3.5-30 Mec.

BY KENNETH C. LAMSON,* W1ZIF

by the impedance of the filament choke, and since
the ¢hoke impedance will be principally reactive,
it is desirable that the choke reactance be as high
as possible compared with the tube impedance.
Considering the practical aspects of choke con-
struction for a wide frequency range, such as 80
to 1) meters, experiment shows that a choke in-
ductance of about 45 gh. is abhout as much as can
be obtained. This is high enough for satisfuctory
operation on bands as low in frequency as 3.5 Me.

The problem is to get the required inductance
with the minimum wire length. Obviously a core
material with high permeability is desirable, ag
this yields the most inductance for a given coil.
Ferrite cores lend themselves nicely to this appli-
cation, as they have high permeability and are
availuble in various diameters.! The choke can
have & bifilar winding; that. is, two wires wound
side by side on the ferrite core. The enameled
coating used on the wire provides sufficient in-
sulation to prevent shorting between turns.

A well-designed wide-runge choke will usually
have its greatest effect on the input impedance at
the lower amateur frequencies, simply because its
reactance decreases with frequency. If the driving
power is marginal, it may be necessary to use gome
type of matching network to match the output
impedance of the driver to the input imped:ince of
the amplifier. Any one of several methods can be
used, the pi-network probably being the most
flexible.?

! Use of u core of the type shown in the photograph was
suggested by Henry A. Voorhees, WACPI,

2 Orr, Rinaudo and Sutherlund, “The Grounded-Grid
Linear Amplifier,”” QST, August, 1961.

Bifilar filament choke using ferrite core. When mounted in place, the choke is supported off the amplifier chassis by
the ceramic insulators on the ends.
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4-400

R.F.INPUT ~f=~1-1
' [ FILAMENT
%, CHOKE

SR
2 J I~RFC,
I I

Fig. 1 —Typical filament circuit for grounded-grid amplifier
using a tube having a directly-heated cathode. RFC; and
RFC2 can be separate windings, but bifilar construction is
generally more compact and gives better performance.

Construction

Construction of the choke shown in the photo-
graph is straightforward and fairly eusy. Two
side-by-side 8-inch lengths of No. 14 wire are
wound on the L¢-inch-diameter ferrite core. The
core material, available in 714-inch lengths, is
Lafayette Radio type NMS-333, Lat.llog No. 600,
An over-all length of only 614 inches is needed.
The core may be used intact, but the excess can
be cut off by first scoring t,he complete circum-
ference of the core with u hacksaw or file, und then
sharply but gently striking the core at that point.
The ferrite material should break clean. For those
who are not quite so daring, the much more
tedious method of sawing the core with a hack-
suw is recommended. The core should be covered
with a single layer of Scotch eleetrical tape, and
then the 36 turns of wire should be wound on
tightly. All that remains to be done then is to
fasten the two wires to the three-lug bukelite
terminal strips mounted at the ends of the ferrite
rod. These terminal strips are held in place by
34-inch cable clamps (Allied Radio 41-H-853,
Cinch-Jones CC-161-6, or Herman Smith 335).
The whole choke assembly is supported by two
cvlindrical ceramic standoff insulators (Millen
31007) which in turn mount to the amplifier
chassis.

The impedance components of the choke at
varioug hum-band frequencies are given in Table
1. This choke will have adequate impedance to
raise the filament of a directly-heated tube above
r.f. ground potential on all bands from 80 through
10 meters. It is the best of several designs tried
experimentally. Larger inductance (more turns)
will result in higher reactance at the lower fre-
quencies, but is accompunied by a deterioration
in performance at the high end. The high-
frecjucncy range can be extended by decreasing
the number of turns, but at the expense of too-
low reactance at 3.5 Mc. The choke is self-reso-
nant between the 7- and 14-Mec. bands.
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TABLE I.

Grounded-Grid Filament Choke Impedance

NShunt Resistance, Shunl Reactance,

Frequency in Me. Ohms hms
3.50 28K 1300 (inductive)
7.0 70K 2200 (inductive)
14.0 100K 8000 (capucitive)
21.0 100K 3200 (capacitive)
28.0 70K 2700 (capacitive)

Q at 3.50 Me. = 32,

As shown by Tuble I, the equivalent parallel
resistunce of the choke is high throughout the
trequency range. This means that the actual r.f.
power loss in the choke will he negligibly small,
since even the smallest value of shunt resistance
is of the order of 50 to 100 times the input re-
sistance of the amplifier tube or tubes. Thus in the
worst ease the choke dissiputes only about 1 or 2
per cent of the driving power. P

° %wdppa/zafué,

Bartley Wire Stripper

]\un Bartley wire stripper is a new tool which
should find many applncatlons uround the ham
shack. Resembling a pair of pliers, it can be used
to strip wire in restricted or crowded areas where
conventional strippers are uscless. The wire to be
stripped is positioned lengthwise in the juws of
the tool. With the jaws clamped shut by pressure
on the tool handles, pulling back on the finger
ring between the handles in turn pulls back a
cutting blade, stripping the insulation from the
wire. A spring returns the cutting blade and ring
to their original positions.

The standard model will strip wire sizes 16
through 26. The tool frame is made of aluminum
alloy and measures about ¢ inches long. It is
manufactured by the Bartley Manufacturing Co.,
Inc., P.O. Box 707, Rome, New York.

-~ E. L. C.
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® Technical (Correstondence

THE BACKFIRE ANTENNA

Electromagnetic Radiation Lab.
Electronics Research Direvtorate
HQ, Air Forve Cawmbridge Research
Luboratories
Redford, Mass.
‘Technical Editor, QST

The **Technical Topic™ in Iebruary, 1961 ST, dis-
vunsing novel possibilities using the * Hacktire Antenna'
principle for amateur work, prompted us to supply some
further experirnental data on this topie.

We ugree with WLHDQ that there is no eusy methad for
increasing the gain of Yagis and that the backfire method
ix no exception. However, it is a method that works, and
we were jhle to increase the guin of u I-wavelength Yagi,
at 220 Me. by 4.5 db., by placing it in frout of a screen 2
wavelengths square. It must be emphasized again that
vou do not simply place the Yugi ahead of the screen with-
ont some modifications. This will be discussed later, hut
tirst it will be necessary to introduce u different nspiect in
Yagi design.

In analyzing a Yagi there ure many variables that must
he consilered: element and boom diameters, spacing and
tingth of elements, ete. To make an orderly investigation,
it iy necessary to have the least number of variables possi-
ble. This is what Dr, Elrenspeck set out to do n his article,
A New Method for Obtaining Maximum (ain from Yagi
Antennas,” FPCGAP, Vol. 7, {RE Transactions, October
1959. He does this by making the element spacing constant
«nd by fixing the length and diameter of the elements.
T'he length and diameter of the elements are related to the

! “The Backfire Antenna,” QST, February, 1961, **T'ech-
nicul Topics."”

Backfire Yagi for 220 Mc. tested by the authors. Extra

elements are mounted above and below the normal

reflector, to increase the effectiveness of the array when
the backfire screen is added.
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length of the Yagi and to the phase veloeity desired. Thus,
when Dr. Ihrenspeck conceived the idea of the backtire
antenna, he used data from the ubove report. ‘T'he work
discussen] in this letter makes use of both *'I'he Backfire
Antenna’’ report, roc. 1IF, Vol. 48, pp. 109-110, Junu-
ary, 1960, and the above article.

In the design of the 220-Me. Yugi, 1 wavelength long,
a constant soncing of (L2 wavelength was used between
clements throughout, to tix this variable. xperience with
another Yaugi fixed the element diameter at *4 inch and
the booin diumeter at 134 inches. This leaves the length
of the elements as the ouly variable. I'he major difference
between an ordinary Yagi and the one discussed here ix
the addition of linear reflectors. Linear reflectors referred
to here ure the two reflector elements, added above and
helow the norinal position of the retlector e¢leinent, as seen
in the photograph. The purpose of these is to trap the wave
and cause it to be reflected back to the ground sereen. ‘The
wmore times a wave cun he refiected hetween the ground
sereen and the linear reflectors before it is launched, the
greater the gain will be,

Starting with the linear retiectors and the driven element
mounted in position an the boom, adjustment of the retlee-
tors for hest forward gain was made. Then directors were
added und their lengths were adjusted for an optimum
pattern. The Yugi was then mounted in front of the screen,
thus efiectively doubling its length and changing its phase
velocity. This made readjustinent of the directors, driven
¢lements and linear reflector lengths necessary. ‘I'he driven
element was fed through u H0- to 300-obm air-dielectric
balun, mounted in the back of the screen. The bulun was
connected to the driven element through a pair of RG-59/17
cubles, using the shielding as ground and the center con-
duetors connected to the balanced dipole. Below are dimen-
sions of a Yayi antenna designed for 220 Ne.; the élements
are % inch and the bvom 1#4 inch in diameter.

A = 53.85 inchies
A7 N = 25,25 inches
41 N = 21.75 inches
20 A = 10.78 inches
Reflector A85N = 26 inches
finear refiectors L858 = 26 inchex

When this Yagi was used with the screen, it was necessary
to adjust the lengths of the elements to correct the pha
veloeity trefer to Fhrenspeck’'s PGAL artiele listed above).
The dimensions for the backfire version of the Yagi are
shown below:

Liriven elemeut
Directors
Spacing

Driven element
Diirectors
Spacing

L1 = 27,25 inches
35 N = 18.75 inches
.20 A = 10.73 inches
Retlector 5038 = 27 inches
Lineur retlectors 41 N = 22 inches
Patterns, taken with the antenna alone and with the re-
flecting screen, show that with the sereen gain increased by
4.5 db. Also, the beam width decreased from 4% degrees
to 34 degrees when the screen was used. Although the first
side lobes inereased 8 db.. the back lohe (180 degrees from
peik) went from 6 (b, to 14 db. below the inuin heam.
Some work has been done with a 2-wavelength array ut
220 Me., and as time permits, other trequencies will be tried.
‘The photograph shiows the 2-wavelength Yagi with a screen
2 wavelengths square.
— William G. Mavroides, W1V LIF
Leon 8. Dorr, WIPYT

NOTES ON CRYSTAL MIXERS

14 Burbey St.

Brooklyn 7

New York, N. Y.
‘I'echinical kditor, QS7':

In scanning the catalogs of semiconductor manufacturers,
the amautenr u.h.f., worker may gnin the impression that
low-noise mixer erystals have made vacuum tubes obsolete
ut 432 Me. and paved the way for noise figures of 6 db.
ut 3000 Me. or more. On the other hand, the crystal mixer
has repeatedly failed to live up to its promise of improved
performance when tested under typrcal amateur operating

i(‘antinued on page 176)
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A Junk Key

BY KATASHI NOSE, KH6IT

Lihue, Kauai, Hawaii

rrllls bug was first built when 1 could
Lot afford a real bug. All parts ean
be bonght at Sears and Roebuck for 80¢
plus $1.00 worth of binding posts from
« radio store. Fven then, you end up
with some spare parts.

Main Shaft and Spring

For about 33¢ you get eight jig suw blades of
high quality steel, Scars Roebuek Catalog No.
9-2687. Tf these are unavailuble, specifications
are as follows: 0.08 inch wide, 0.010 inch thick.
four inches long, 18 tecth per inch. You need only
one blade, but you have to buy a package of eight,
which means you have seven spares in case you
are the type to break bug springs.

‘The plumbing department furnishes the rest of
the material. For 25¢ get a picee of soft-drawn
Ly-inch copper tubing 8 inches long used in toilet
overflow systems. While there, get three rubber
bumpers for mounting feet and a picce of soft
copper ground strapping uscd to ground electrical
systems to water pipes.

Cut off 6 inches of the tubing, insert the jig
suw blade into one end pin and all, and erimp
tightly with a pair of pliers. Make the trunion by
pounding a tinish nuil or apple-crate nail through
the tubing, but be sure to start the top side with o
drill to prevent flattening of the tube. The soft
drawn copper will grip the nail tightly without
neeessity of soldering. Cut off the head of the
finish nail at an angle with side cutters. Scoteh
tape @ wooden picenie spoon tightly to the copper
shaft to serve as u paddle.

Bearing and Stop Arm

The beuring consists of two picees of ground
strapping. Clamp these picees in a vise when
drilling the two holes to get good alignment. At
the same time make a slight dent with a center
punch or nail to scrve as pivots.

This bug differs from the or-
dinary bug in that there is no
solid vibrating rod nor an off-
sct. arm for dashes. Instead, «
long stop arm of No. 14 copper
wire or solder is bent parallel to
the spring blade to dampen ex-
cess vibration. This damper
arm must top the weight di-
rectly, not the jig saw blade.

The binding posts are mounted
on three-ply board which is b

Jig Saw Blade

nately, suction cups used on toy bow and arrow
sets can be used for grip action,

Adjustment Hints

Use about three inches of ordinary rosin core
sulder wrapped around the blade as a weight. Be
sure it is wrapped tightly as any play will ruin
the action. Heavier weights are not suitable tor
this spring stiffness.

The return mechanism is merely a rubber clas-
tic band wrapped aronnd the shaft as shown in
the drawing below.

Adjust all binding post stops and contacts for
minimum wrist action, i.e. close spacing. in gen-
erul, the object is not to see how long a string of
dots can be sent but how solid the dots are. After
about ten dots, the dot contuct should close and
stay closed until another train is started.

Trv to develop a *‘light touch”. If you tind
vourself chasing the bug across the table, you are
working too hard. If necessary, scoteh tape the
whole key to the table.

Thanks to KIMMB for a neweomer's evalua-

For less than $2.00 you can’t go wrong.

@ Lopper Strapping

Shoon,

mounted on rubber fect. Alter- R

October 1961
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E-7.-UP Antenna for 75 and 40

Simple Construction for Inverted-Vee Dipoles

BY JOHN C. ALLRED,* WSLST

-gyULL~s1zE dipoles for the 75- and 40-meter
bands occupy more space than is conven-
iently available on the 75 hy 113-foot lot at

WSLST. The increasing popularity of the

“drooping,” or inverted-vee, dipole antenna

among amateurs led us to investigate it for our

somewhat erowded conditions. Based on the
electrical design of (ilanzer,! this system has per-
formed meritoriously at W5HLST. Requiring only
one support, it was surprisingly easy to erect,
sives a satisfactory s.w.r. over the phone bands
and, importantly, the cost was less than thirty
dollars complete. A plan-view sketch is shown in
Fig. 1.

~ 7S FT, -}
e ANTENNA WIRE
vavacawn-  NYLON LINE
©  STRAIN INSULATOR

Fig. 1—WS5LST’s layout for effective 40- and 80-meter

antennas on a small lot. The two ‘drooping’* dipoles are

fed in parallel with a single coax line. Nylon-line exten-
sions are used to reach convenient anchorages.

The Mast

T'he mast is s telescoping Channelmaster,
capable of 50-foot height, but extended only to
25 feet. Extending the upper sections to less than
their full lengths gives rigidity to the mast, und
has apparently eliminated the need for guys on
each section, as recommended by the manufae-
turer. To date this mast has withstood gusts of
50 miles per hour without a shudder; it is vet to
be tested in a real gale, however.

As sbown in Fig. 2, u 9-foot length of 3-inch
pipe is cast in concrete with 6 fect of its length
extending above ground. Three pairs of clamps,

* Associate Professor of Physics, University of Houston,
Houston, Texas.

f Jlanzer, *“The Inverted V-Shaped Dipole,”
August, 1960,
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MAST— 3 PIPE
&
] T
rence < Al oL
cLamps .~ {HE [ &t

(I)NCRETE——EZ‘;

Fig. 2—The mounting for the antenna mast. The 9-foot
pipe is guyed temporarily while the concrete is poured.

such us those used on chain-link fence, secure the
mast to the upright standard. During erection,
these clamps are loosened and all three lie at the
base of the standard, so that the mast nced only
he lifted ahout 6 inches to be put in place. When
the mast is in place, the clamps are raised and
tightened.
Rigging

Except for ihe antenna conductors, all rigging
is of nylon line of 500-pound test. A halyard is
reeved through a pulley of suitable size which is
wired sccurely to the top of the mast. The two

ends of the halyard arc made fagt to a harness
snap which, in turn, supports the center of the

Fig. 3—The halyard and feeder arrangement. The coaxial
cable is sealed securely with polyethylene tape after the
connections are made. The harness snap of A at the end
of the hoisting halyard engages the bridle
between the two insulators in B,

QST for



antennas. Provision of this halyard has proved to
be u great convenience in permitting inspection
of the antenna connections and the adjustment
of tension in the wires without the necessity for
lowering the mast.

Nvlon line has a tendency to ravel at its ends
but this problem is easily solved. Most fastenings
were made with two half-hitches, followed by
sewing the end of the line to itself with thread,
as shown in Fig. 3A, und doping with one of the
quick-drying model-airplane cements.

Some weeks after the initial installation, it
became apparent that some additional stabiliza-
tion of the mast against oceasional strong
northerly winds would be desirable. Accordingly
a nylon line was run from the harness snap at the
top of the mast to s convenient anchor in the
back yard, which happened to be the top of the
children’s swing set. Experience seems to show
that the antenna wires, together with the addi-
tional nylon line, stabilize the mast against
aerodynamically-excited vibration, without any
appreciable strain on the antennas.

The Antennas

As shown in Fig. 3, the two untennas are con-
nected in parallel at the top of the mast. The
lower ends are connected to convenient tie points
s0 that the two legs of & given antenna are more
or less in a straight line. To our great surprise,
very little effect is produced by moving the ends
of the untennas either horizontally or vertically.
There is apparently negligible electrical inter-
action between them as indicated by the s.w.r.
bridge.

. 3 I
<
X
9 2}
1\. L
7.0 71 72 23
FREQUENCY (MC.)
1
[
¥
YLt
1 1 1

3.7 38 3.9 4.0
FREQUENCY (MC.)

Fig. 4—S.w.r. curves as indicated by a '‘Monimatch’'-
type s.w.r. indicator.

Pruning of the antennas is, us always, desirable.
In our cuse, the optimum lengths of each leg
turned out to be 33 feet 9 inches for 40 meters
and 59 feet 6 inches for 75 meters. Fig. 4 shows
the performance of the antennas on 40 and 75
as measured by a Heath s.w.r. bridge. Although
the antennas tune sharply, they are usable over
the entire phone band in each case, and it would
be difficult to imagine u better performer on the
lower-frequency bands than this simple antenna
system. [t 5

‘o-Straysiys

You can get a series of awards from the Old
0Old Timer’s Club by working various numbers of
their members. A Class 1) award is for working
25 QOOTC members anywhere, while a Class AA
award is for working 100 QOTC members in 50
states. Send a list of QSOs, certified by notary
public, or two other hams, or a club official, to
Earl C. Williams, W2EG, 507 Wayside Rd.,
Neptune, N. J. Include $1.00 fee.

Perhaps some of you have noted the items
concerning K6BX and his campaign to ship old
Clallbooks overseas. Actuully, what he does is
collect. the names of worthy recipients, and if you
tell him you have one or more fairly recent Call-
books, he'll give u suitable number of names to
which you can ship the Callbooks. Now we have
T/Sgt. Pete Smith, KOVRV/4, 1940 Richmond
Ave., Petersburg, Va., who'd like to do the same
thing but with ARRL Han:lbocks.

— ¢ —

KN9ZUC perked up his code speed while away
at college by maintaining regular skeds with his

dad, WOYMZ.

October 1961

K5RJC has fooled a Iot of people into thinking he has a
phenomenal memory, because when he works them the
second time he is able to call them by name immediately.
He uses a call index, as shown in the drawing above, the
over-all size of this index being about 5§ by 8 inches.
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o Beginnor and. Navi

Half-wave filters for the 3.5- and 7-Mc. bands. The switch

lets the user select either filter as required, and also has a

“straight-through’" position for cases where the filters are

not needed. The two coils and three capacitors at the right

are the components of the 80-meter filter; similar com-

ponents at the left are for 40 meters. Note positions of
coils to reduce coupling between them.

A Navice Three -
Band dntenna

Coaxial Feed with Harmonic Protection
BY LEWIS G. McCOY.* WI1ICP

operation, 80, 40 and 15 meters, ean be

made up by paralleling two dipoles. The
two dipoles are 80- and 40-meter half-wave-
length wires hoth fed at the center with coaxial
feed line. The antenna is shown in Fig. 1. Prac-
tically all Novice transmitters have pi-network
output tank circuits and are designed to work into
H0-ohm loads. This antenna system will present
essentially such w load to the transmitter. If
there is a mismateh, it e¢an easily be handled
within the wadjustment range of the amplifier
controls.

T'he only serious drawback to this type of sys-
tem is that unless certain precautions are taken,
there is always the danger of harmouies being
radiated, which can result in # warning from the
FCC. However, this is easily taken care of by the
use of a filter inserted in the feed line. The filter
requires no adjustment; it is switched in or out
s required for whichever band is used.

! SIMPLE antenna system for Noviee three-band

The Antenna

‘The antenna is made up from a 100-foot length
of open-wire TV-type transmission line. Either
* Technical Assistant, (S7'.
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the close-spaced 300-ohm type or the wider-
spaced (about 114 inches) 450-ohm line ean he
used. The 80-meter portion is actually longer than
100 feet (120 feet over-all), but the extra length
ean be obtained from the wire vou remove for the
J0-meter antenna. When you buy the open-wire
line be sure to measure the length — in the roll
we bought we found that instead of 100 feet there
were actually 104 feet. Cut the line in the center
and serape the enamel insulation from all four
ends. Don't be deceived by the appearance of the
wire: it does have an enamel covering, so be sure
to remove the enamel before making any con-
nections. When the wire ¢nds are cleaned they
can be ted through the ends of the center insula-
tor. Fig. 2 shows the details for muking the feed-
line connections to the center of the antennas.
Next, remove enough wire from cach side of
the open-wire line so that vou end up with a
dipole 3314 feet long each side of tho center in-
sulator (67 feet over-all), as shown in Fig. 1.
You'll find that if you use w pair of side cutters
you can easily break the wire-spreader insulators
of the open-wire line. However, only remave those
insulators beyond the 3:3'5-foot point. T'he re-
maining insulators are needed to keep the J0-
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Fig. 1—Three-band Novice
antenna system. The feed

€530

!_; ) . o4 PP -
- 33 - 33% ~|

line, RG-58/U, can be any
length. An antenna relay or
switch should be installed so
the same antenna can be
used for receiving as well as
transmitting. If a low-pass
filter is needed, it should be
installed between the trans-
mitter and half-wave filter.

TRANS.
A3

FILTER

and 80-mcter dipoles from shorting to each other.
Using the wire you have removed, you can add
enough at each end of the 100-foot. length to make
up the 80-meter dipole. This should be 60 feet
long each side of the center insulator, or 120 fect
over-all when completed. However, allow about
six inches length at ench end (121 feet over-all)
on the 80-meter antenni, the extra six inches for
wrapping around the end insulators. Be sure to
serape the cuamel covering from the wires at the
ends when you add the extra lengths. Solder all
connections. Put on the end insulators and the
antenna is completed.

When vou instull the antenna, make every ef-
fort to get it as high as possible above the ground.
If possible, install pulleys to raise and lower the
uantenna. Nylon !j-inch-diameter line inakes
excellent halyard material,

The Half-Wave Filter

The filter unit shown in the photograph and
IMig. 3 consists of two filters, oune for 80 and an-
other for 40. The cutoff frequency for the 80-
meter filter is approximately 5 Me. Tt will
attenuate any signals higher than 5 Me. but per-
mit your fundamentual signal to reach the untenna
without being attenuated. This, of course, me:nns
that 80-meter harmonics won't be able to reach
the antenna and ceause you trouble with the
FCC. The 40-meter filter cutofl frecuency is
about 9 Me., so it will take care of uny spurious
signals sabove this range. There i8 no point in
adding a 15-meter filter to the wnit becnuse if
harmonies from this baud ure going to be a prob-

Fig. 2—Sketch showing the CLAMP —

method of attaching the
feed line to the antenna of
the center insulator. Be sure
to tape the end of the coax
with a waterproof tape to
keep any moisture from
getting into the coax,

OUTER BRAID

October 1961

TO RECEIVER

THIS POINT SHOULD'
BE TAPED TO KEEP
MOISTURE OUT OF COAX

RG 58/, ANy LENGTH

ANT. RELAY
OR SWITCH

lem, a low-pass filter should be inserted in the
line. A low-pass filter usually has a cutoff fre-
quency slightly above 30 Mec., and any harmon-
ics ubove this range will be attenuated. In other
words, the harmonics that could cause T'VI should
be handled with a low-pass filter.

Making the Filter

The filter is built into & 3 X 4 X 6-inch alumi-
num chagsis. The four coils required for the two
tilters are mude from u siugle length of Mini-
ductor eoil stock, No. 2015, When cutting the
coils from the original stock, allow a couple of
extra turns on each coil. These extra turns can
then be unwound to provide sufficient lead length
for attaching to the terminals of S;. Two phono
jacks are uscd for conneetors on the filter. 1f de-
sired, the more expensive coax chassis fittings,
type SO-239, can be used.

The lewds from the jucks to the terminals
on Sy are made with conxial line, type RG-68 U,
the same as used for the antenna feed line. Re-
move the black vinyl covering from the coux,
exposing the outer braid. When making the cou-
nections from the jacks to the switch, keep the
exposed inner conductor lead as short as possible.
This iz done in order to reduce any harmonic
pickup around the filter sections. In other words,
all the signal should go through the ftilter, with
minimum leakage around it. Ground the outer
braid of the coax at the juck end and also at the
switch end. The switch end can be taken care of
by installing a soldering lug ws close as possible
to the switch contact and grounding the shield

__. COAX WRAPPED AROUND INSULATOR

/

COAX
p

INSULATOR
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Fig. 3—Circvit diagram of the half-
wave filter. For Novice power, 500-
volt mica capacitors are satisfactory.

L 1 L
I

Ci, Ca—750-upuf. mica,

C:—1500-upf. mica.

C4, Ca—500-upf. mica.

Cs—1000-uuf. mica.

J1, J2—Phono jacks or coax chassis fittings.

L1, La—2 wh.; 8%2 turns No. 20, 1-inch diam., 16 turns per
inch.

at the solder lug. The coils and capacitors for the
S0-meter filter are mounted on one side of the
switch and the 40-meter unit on the other side.
The coil sections should be iustulled as shown in
the photographs in order to reduce any stray
pickup between the two filters. In addition, the
switch sections are single-pole, five positions each.
Only three of the positions are used - - filter out,
80 meters, and 40 meters. In order to reduce any
chance of pickup between the switch contacts,
alternate contacts ure used for the connections.
In other words, the first contact is the straight-
through position, then an unused contact, and
then 80 meters. [n addition, the unused contacts
are grounded to the chassis. A bottom plate
should be installed on the chassis in order to make
it “r.f. tight.”

Using the System

Use u short length of coax to connect the filter
to the transmitter. The filter can be installed at
any convenient place at the operating position.
Then connect the feed line to the filter and the
svstem is ready for operation.

Incidentally, the circuit works the same in both
directions, so it doesn't make any differcnce
which side of the filter is used for input or output.

Switch your transmitter to whichever band you
want to use and also switeh the filter to the same
bund. For 15 meters, the filter is set in the straight~
through position. It is very important that you
switch the filter when vou change bands. If, for
example, you tune up your rig on 80 with the filter
switched to 40, you'll more than likely burn out
the capacitors in the filter. You must remember
to have the filter and transwmitter on the sume
band!

Several measurecments were made on the two
dipoles to sce what they “looked” like un the
different amateur bunds. On 80 and 40 meters,
the antennas were resonant in the Novice bands,
using the lengths shown in Fig. 1. The standing-
wave ratio was less than 1.5 to 1 at resonance
on both bands and remained fairly Hat across
the Novice segments of the bands. On both 80
and 40, the s.w.r. rose to about 5 to I at the
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Lz, Li—1.2 ph,, 6 turns No. 20, 1-inch diam., 16 turns per
inch. (All four coils can be made from a single
length of B & W Miniductor, type 3015),

S1—Rotary, 2 sections, 5 positions, 1 pole per section
(Mallory Hamswitch type 151L).

band edges (3500—4000 and 7000-7300). The
g.w.r. was about 3 to 1 at the lowest point when
the system was used on 15. However, this is well
within the tuning and adjustment range of nearly
all Novice transmitters. WWhen vou pass vour Gen-
eral you'll find that the same antenna can be used
on 10 meters, as our tests showed the s.w.r. to be
no worse than 4 to 1 at the band edges, dropping
to less than 2 to 1 at the best frequeney. On 20
meters, the system wasn't satisfactorv, as it
showed a high s.w.r. (over 5 to 1) across the band.

All of the above-mentioned tests were made
with the antenna 30 feet above the ground and
in the clear. Thanks go to Carl Dane, W1FXK, for
furnishing the refreshments, swimming pool, and
his vacation time while muking these tests. [Q5F7—]

"

Silent Repg

Tt is with deep regret that we record the
L passing of these amateurs:

WI1VVG, George F. Boutin, Salisbury, Mass,
W2FQ, John W. (*onn, Moorestown, N. J.
WA2JCW, James T. Mahy, Brooklyn, N. Y.
W2NF, William G. Mayer, Asbury Park, N. J.
W2NOC, Harold S. Schecht, Catskill, N. Y,
W2VSE, Anthony (. Noll, Niagara Falls, N. Y.
K3GJH, Woodrow W. Schier, Fort Howard, Md.
‘W3NOQ, James (. Landerkin, Towson, Md.
W4AP, Robert (. Carrie, Montgomery, Ala.
WA4LNX, Minor C'. Wagner, Norfolk, Va.
W4TMO, General E. Pilgrim, Forest City, N. C.
W4VYS, James S. Williawmson, jr., Sanford, Fla.
W5DXI, Victor Gievrge, Haworth, Okla.
W5JIN, James E. ("layton. Conway, Ark.
ex-WV6BYB, Rodger ). Loop, Livermore, Calif.
W6UD, Reginald T. Dunlap, Los Angeles, Calif.
K7BYW, Arthur K. Hudson, Renton, Wash.
WS8PIIT, Arthur Gi. Hulbert, Qak Park, Mich.
K8YDA, Oscar Shore, Cleveland Heights, Ohio
WOMWTI, Clarence J. Cloope, Joliet, I1l.
WOYRO, Williain W. Vincent, jr., Kenosha, Wise.
ex-VE1AX, Gordon M. Arthur, Halifax, N. S.,
Canada
VEWUJE, J. E. Garnhum, Charlottetown, P. E. L.,
Clanada
VE1KL, Gordon C. MacDougall, Antigonish, N. S.,
Canada
VE2KIJ, P. A. LeBel, Montreal, Que., Canada

S
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This modulator makes use of the chassis and most of the parts of a high-fidelity power amplifier, but a similar layout
using regularly available components can be constructed from the circuit of Fig. 2.

An ““Ultra-Linear” Modulator

The ‘‘ultra-linear’’ circuit, widely used in high-quality audio power amplifiers, has
its uses in plate modulation, too. The circuit reduces distortion and improves regula-
tion while retaining the high power output and sensitivity of Class AB; audio-

tetrodes and pentodes.

S——

Tapped-Screen Circuit for Pentodes or Tetrodes

BY ROBERT M. VOSS* W2HTN

successfully used in the output stages of

high-fidelity audio amplifiers for the past
decade or so. This type conneetion, shown in Kig.
1, has been deseribed as a means of applying
power feedback around a stage of power amplifi-
cation. 1t is recognizable as a method of operation
which is somewhere between triode and pentode.
The screens are connected to a tap on the output
(or modulation) transformer and — unlike pen-
tode operation — thereby deliver some power to
the load, but not as much as they would if the

r-[vw ultra-lincar mode of operation has been

#697 West End Ave., New York 25, N. Y.

October 1961

tube were triode connccted, with the screen tied
directly to plate. The connection shown in Fig.
1A i8 most frequently used. The separate wind-
ings shown at B are necessary if the tube requires
substantially different plate and screen voltages.
Transmitting tubes, such as the 6146, have been
used successfully this way.

Ultra-linear operation, also known as “tapped-
sereen’’ - - perhaps this term would be preferred
hy amateur operators — has been shown to ex-
hibit substantial advantages over both triode
and pentode operation, particularly when used
with tubes designed for it. It combines the high
power output of pentode operation with the
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(A)

Fig. 1- Tapped-screen power-ampliier circuit. (A) As

used when the same d.c. voltage can be applied to both

screen and plate. (B) As used when different plate and
screen voltages must be used.

low distortion and low output impedance of
trindes. In addition, compuared with pentode
operation it is uneritical of the load into which it
works, und is somewhat more efficient over-all,
sinee the sereen is contributing power to the load
and not just producing heat. Because of this,
substantially higher screen voltages and maxi-
mum-signal inputs than shown in maximum
ruting charts for pentodes ean be used.!

These  charucteristics  muake  tapped-sereen
operation ideal for modulator serviee, and tubes
are available which will deliver anywhere from
5 to 100 watts in tapped-sereen push-pull. The
problem. however, is finding a suitable modula-
tion transformer, since none to the best of our
knowledge hus been designed for tapped sereens.

Having come into possession of an old Scott

! The screen input under quiescent or no-signal conditions
must still stay within rutings. — Edilor,

Laboratories audio amplifier, with its mounted
tube soekets, husky  power transformer and
handsome ehrome chussis, and possessing an
extra puir of Genalex KT883 as well, we deeided
to tackle the problem.

Multimateh transformers scemed the best solu-
tion, and, after investigation, it turned out thut
the Stancor A-3893 was perfeetly suited to mateh-
ing both the 4000-ahm plate-to-plate load and the
40 per cent sereen-tapping requirements of the
KT88s.® [n uddition, the power transformer
already in the amplifier, when used with silicon
rectifiers in & conventional full-wave capacitor-
input eircuit, delivered precisely the plate voltage
required by the tubes. Of course, any other ar-
rangement that ix capable of supplying 450 volts,
and has an ICAS ruting of 200-250 mu., may be
nsed.

The final eireuit 18 shown in FFig. 2. Aside from
the output stage, the cireuitry is entirely con-
ventional, with great pains taken to avoid hum
and r.f. in the audio eirenit. The resistor shown
shielded is connected directly to the microphone
conneector, with its body inside the conncetor,
and is bypassed as elosely as possible to the other
sidde of its body. The additional shunting ca-

?The 40-percent fignre — i, sereens tapped across 40
puer cent of the primary turns — iy in the optimum region
for most tuhes, and exeept for sote rather speeial require-
ments that are of interest in high-fidelity amplifiers but not
in swmateur communication, is not highly critieal, Values
between wbhont 25 wud 50 per eent will result in developing
maximum power outymt with relatively low distortion, —
Editor.

SPEECH AMP INVERTER-DRIVER MODULATOR
270K (8188
------- - V-
um‘~ 0 |+ +300 fa% L+
S asow I_ _170)(4 -I_

N 56'3 12AX7  €5N7  KT88's
3C; [
k4 ~ry

Fig. 2—Maodulator and speech-amplifier circuit. Capacitances are in uf., resistances are in ohms, resistors are 2 wat,
except where indicated otherwise. Capacitors with polarities marked are electrolytic;
others may be paper, ceramic or mica as convenient.

CR:-CRs, inclusive— Silicon rectifiers, 600 volts inverse
peak, 750 ma. (Sarkes Tarzian F-8).

l1—Dial light, 6.3 volts.

Ji—Microphone connector, shielded.

J2—Octal socket (A male connector is preferable to avoid
exposed voltages on mating flug).

Li—Filter choke, 1 henry, 250 ma. (Stancor C-2326 or
equivalent).

Ri—0.5-megohm composition control, audio taper.
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R1:—0.25-megohm composition control, linear taper.

R3—50,000-0hm, 2-watt composition control, linear taper.

Ti— Multimatch modulation transformer, 60 watts. Numbers
oncircuit refer to Stancor A-3893 transformer. Out-
put winding shown connected for 4000-ohm load.

T.—Power transformer; 750-760 volts c.t.,, 200-250 ma.;
6.3 volts, 5 amp. (such as Stancor P-8170);
5-volt rectifier winding not used.

Ts—Filament, 6.3 volts, 0.6 amp.

QST for
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Bottom view of the revamped amplifier shows that for the most part the layout may be whatever the constructor wishes.
Only "'touchy'’ part is the shielding and r.f. filtering of the microphone input, as discussed in the text.

pacitors serve both to hypass any remaining r.f.
and, with the coupling capacitors, to shape the
frequency  response for good  communications
quality.

The volume, balance, and bias controls are all
screwdriver-adjustment potentiometers, sinee it
is assumed that they will be set only once. The
balance control should be set for maximum out-
put or, preferably, for equal voltages at the
output tube plates with 2 signal of 800-1500
eyveles fed to the input. The bias should be ad-
justed for 100-m:. total cathode current at zero
output. The volume control should be wdjusted
for only the barest occasional plate-current ficker
on loud voice peaks. (The modulator has been
used quite successfully with a clipper preceding it.
This increascs talk power cunsiderably.)

All power and output connections, as well as
the output-tube cathodes, are connected to an
octal socket at one end of the modulator. This ix
connected to the transmitter via o single 6-
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Fig. 3—Power output vs. load resistance for the amplifier
shown in the photographs, measured at 1000 c.p.s., using
multimatch modulation transformer with primary connected
as shown in Fig. 2. Secondary connections as follows: A,
load to terminals 7 and 10; 8 and 11 joined. B, load to
7 and 10, 7-12 and 9-10 joined. C, load to 8 and 11;
9-12 joined. D, load to 7 and 11, 9-12 joined.
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conductor cable so that the modulator need not
be left on the operating table nor connected by a
tangle of wires. Muke sure that the leads going to
the modulated r.f. stage ean handle the sum of
hoth the d.c. voltage to the final and the peak
audio, which is equal to twice the d.e. At the
uperating position, the cathode connection may
he used with @ d.e. millismmeter to monitor the
modulator eathode current or muy be grounded
by either the antenna relay or the standby-
transmit switch. The transmitter’s meter ean be
used by replacing the meter switeh with one
having one more position.

Cturves of output us. load resistance arc shown
in Fig. 3. The dotted portions of the curves
should not bhe used, since distortion will rise in
these regions. The modulator will deliver 10
watts into any load from 500 to 10,000 ohms,
and 50 wutts into loads from 500 to 750, 1300 to
2000, and 2500 to 6000 ohms. Almost ull 50-120-
watt transmitters will be matched somewhere in
this runge.

The under-chassis view of the modulator shows
u shielded cable running under the chassis from
the octal socket to the 12AX7, aud unother
shielded cable running in parallel with the output
cable. After the pictures were taken, we found
that we could eliminate neither the r.f. in the
modulator nor the audio feadbuek with  this
urrangement, so we mounted » microphone con-
neetor right beside the 12AX7, bypassed it as
deseribed eurlier, and ran a separate microphone
cuble.

The modulator is at present being used by
WA2JYO, to whom thanks uare due both for
assisting in the tests and for permitting the
author to modify his transmitter for plate
modulation. Q5T
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Performance Tests on the Big Wheel
2-Meter Array

Stacking Information and Results with Omnidirectional Antennas

scribed a novel omnidirectional array for 144-

Me. mobile or fixed-station work. These
fellows are now engaged in ice research in the Far
North, and there was not sutlicient time for them
to coumplete tests on stacked versions of the
antenna before their scheduled departure, so the
writer gladly took up where they left off. As is
1susl when one tries to get to meaningful numbers
in connection with amateur antennas (and by
amateur methods) this turned out to be no mean
task.

On-the-air results are sll that really count in
evuluating the worth of antenna ideas for ama-
teurs. Precise measurement of pattern and gain
are ull but impossible, but if :n antenna “‘has
what it takes,” protracted use of it under many
differing conditions will show its superiority
clearly. The “many’ in the above sentence bears
emphasis. Routine c¢omparisons of various an-
tennas can show widely different results. In fact,
if they don’t there is probably something wrong
with the tester’'s methods. Reflections from
ground, trees, buildings, hills, cars and the like
add to or subtract from the direct signal to such
an extent that “gain” figures taken by working
stations and comparing signal reports show large
variations from onc station to the next. These
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Fig. 1 —Feed system for a 4-bay version of the Big Wheel
2-meter array. The two center bays are the same side up,
while the two outer bays are inverted. Bays are approxi-
mately % wavelength apart physically, which permits the
use of full-wave phasing sections between them. The feed
points of each pair are then fed through two Y%-wave
phasing sections, and a 50-ohm line at the midpoint sees
an almost perfect match. The tuning stubs on the two inner
bays (see September QST) are 7 inches long, while
those on the outer bays are 6 inches.
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are part of everyvday v.h.f. communication, so
the thing to do is to work many stations at vari-
ous distances and directions with a given com-
parison setup. Then, if you want to know for sure,
you set up again in a different location and work
another bunch. This is time-consuming, but
interesting if one keeps o detailed log of the
results.

The writer spent many hours at this sort of
thing with the Mellen-Milner Big Wheel. Tests at
the WI1HDQ home location proved inconclusive,
because of a side-hill test area, and trees, guy
wires and towers in the way of anything that
could be worked on readily. So, after the match-
ing problems were worked out to our satisfaction,
we took the collection of antennas and masts out
to some of our favorite wide-open hilltops. The
single-bay clover-leaf wus mounted on a 15-foot
mast. Two-bay and four-bay stacked arrays were
tested on a 24-foot support. All were checked
against the turnstile! regularly used for mobile
work. This put the turnstile in 4 scemingly un-
favorable light, as it was used in its permanent
position some 20 inches above and to the rear of
the WIHDQ station wagon. The turnstile had
established itself as an cffective mobile antenna,
however, so it wus useful as a standard reference
for checking results with the larger and higher
Arrays.

Results

All told, around 100 different stations were
worked or logged, und their signal strengths tabu-
lated in terms of decibels ubove the readings
obtained with the mobile turnstile. Care was
taken to sce that these stations were in various
directions, at all possible distances, and well dis-
tributed throughout the active portion of the
band. As expected, indications from these tests
varied widely, but we feel that enough of them
were made so that thev are valid indications of
what can be expected from various versions of the
Big Whecl. It should be stressed that the margin
credited to the single-bay Big Wheel over the
turnstile is largely the result of the former having
been mounted «t considerably greater height.
These tests were not intended to show the relative
merits of the turnstile and Big Wheel; the turn-
stile was used merely to provide a reference
against which all other setups could be compared.
The tubulation below includes only received sig-
nal strengths at W1HDQ/1. Many reports were
tuken from stations worked, but individual
S-meter readings varied so widely that no numer-
ically-useful data eould be obtained from them.
"Gampbell, “ Turnstile for Two,” QST', April, 1959, p. 29.
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Averagze guin, l-bay clover-leat over

turnstile 5.7 db.
Average gain, 2-bay over 1-bay 6.2 db.
Average gain, 4-bay over I-bay 8.1 db.

The *“gain”’ obtained with the 2-bay Big Wheel
appears out of line, but more readings were taken
with various versions of this array than any
other, and we cun assure the reader that the 2-bay
version really does perform. Time and again,
signals which could be heard only as faint whis-
tles with a beat oscillator with @ single-bay
untenny jumped up to solid voice readability on
the 2-bay version. These were not included in the
tabulation, as the strength of the nonreadable
signals could not be estublished readily — but
they do show that a stacked Big Wheel does what
everyone wants an antenna to do: it brings in
signals that cannot be heard with simpler
antennas. It should be emphasized, however, that
these arc not antenna-raunge measurements, and
should not be interpreted as such.

The stacked versions proved to be nothing
short. of spectacular on signals coming from ex-
treme distances. On one oceasion u signal from
a New York arca station was totully inaudible on
the single-buy and the turnstile, yet it was a
readable 53 on the 2-bay array. This was over an
indirect hilly path of some 75 miles, und the test
wus made around 1 p.M. on a2 hot summer day,
when tropospheric bending was at u minimunm.
Tests made at night often showed the 2-meter
band loaded with weunk signals, fading into and
up out of the noise, when either the 2-bay or 4-
hay stacks were switched to the receiver. Tuning
the band with the turnstile and single-bay an-
tennas under the same conditions would show
only the strong signals of loeals and near-locals.
Many contacts were made at distances up to 100
mil s or so from lycations where long experience
in the past has shown that some form of beam is o
must for raising stations at anything like this
distance.

We worked hard at trying to make the stacking
of two pairs of antennas pay off us much again as
did the stacking of two single bays, but this
would not quite “come off.” The indicated gain
from the latter is more than would be expected
on the busis of stacking theory, but it was there,
over and over again, in unmistakable fashion.
This is probably due to the nature of v.h.f
propagation, wherein lowering and narrowing of
the verticuf pattern pays off in surprising fashion
on some paths. You get this when you begin
stacking. More stacking pays off, but not su
spectacilarly as the first step.

But a gain of 8 db. with un omnidirectional

antenna is not to be sneezed ut. You'd have to
put up a pretty fair Yagi to equal this —and
remember the 4-bay Big Wheel gives the gain in
all directions. This is not an unalloyed blessing,
however. The stack of Big Wheels is fine for net
activity and local rag-chewing, but. its omnidiree-
tional pattern and high gain can multiply QRM
problems manyfold. The 2-meter baud becomes o
mass of heterodynes when the 4-bay stack is used
in & good locution in an area of high v.h.f. activ-
ity, especiully when some tropospherie bending is
present.  Another feature on the debit side:
interference from commercial signals in the v.h.f.
range multiplies with an omnidirectional array of
such beautifully broad frequency characteristies.
We were foreed to sbandon work with the Big
Wheels in one favorite location where there are
two f.m. stations, a w.h.f. TV station, and various
police and forestry-service relays. These non-
amuateur stations give little, if any, trouble in this
finc mountain spot when a Yugi antenna is used.

The Big Wheel should prove a blessing in many
tyvpes of 2-meter work, however. If you can take
the jibes of pedestrians and passing motorists, a
single Big Wheel should give you the best 2-
nieter mobile signal in your area. If you live in a
spot where you can put up only one antenna, and
rotators are out, a stacked Big Wheel will make
the 2-meter band a lot more interesting for you
than it ever was before. WIFVY and WI1IJD
showed how to make the individual bays, and the
stacking method for two bays last month. The
four-bay version is shown herewith.

Reports following the appearance of the Big
Wheel in QST last month indicate sume confu-
sion about the construction of the antenna. Re-
ferring to Fig. 3, page 44, of the September arti-
cle, cach element (A) runs from the grounded
plate (B) to the triangular plate (C).

These two plates are mounted one above the
other, at a spacing determined principally by
available insulators. Ceramic standolfs 1 to 113
inches long ure suitable. T'he Johnson Steatite
cone, part 135-501, 1inch long, with 8-32 threads,
is good. The designers also used a bakelite block
I inch long, with molded-in brass inserts, though
we do not have u part name or number for this.

‘The tuning stub (D) is shown bent around a
34-inch radius, but this is not eritical. Note that
the stub length is 5 inches for a single bay. For a
stucked 2-bay system the stubs should be 6 inches
long. In u 4-bay urray the top and bottom stubs
are 6 inches and the inner pair 7 inches. For a
single bay mounted above i metal car top for
mobile work, a 6-inch stub may be needed.

- K. P.T.

e Strays %

W4SXP (Ralph F. Denton, Box 740, Somerset,
Kentucky) would like to heur from former ham
members of the U. 5. Navy Airborne Coordinat-
ing Group, active during WW 11, for a possible
reunion or ham net.

Receive un award called ““The Cradle of the

October 1961

Confederacy,” given by the Montgomery (Ala-
bama) Amateur Radio Club, by working 3
stations within metropolitan Montgomery. Send
alphabetical list plus QSLs to Betty M. Collier,
P.O. Box 6125, Montgomery 6, Ala. All con-
tacts must have been made on or after July 1,
1961.
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Lazy Man’s

CQ-er

A small portable record player is used
to drive this ''CQ'" wheel. Light falling
through the perforations in the card-
board '‘record'’ actuates a photocell
which controls a keying relay.

In any contest a certain amount of CQ calling is essential, though often tedious and
time-consuming. The "‘CQ wheel’’ described here relieves the boredom and leaves
the hands and mind free for logging duties. An attractive feature of the simple
calling device described here is that it can be used to actuate an electronic key.

Robot Calling Wheel for C.W. Contest Work

BY ROBERT R. SKUTT,* W8CJN

eedure of the last 83 contest revenled sev-
vral areas where the efficiency of W8CJN
might be improved. In particular, it was noted
that when short skip prevails, the rate at which
contacts can be made is limited almost entirely
by the length of the CQ and the time required to
log the necessury data, keep the “dupe’ sheet
und maintain a running cheek on the rate at
which stations arc being worked. The latter is
important for those who hope to cnd up in the
“money " because it quickly reveals whether the
band in use is paying off, or whether it would be
advisable to shift to another band (or hit the
«ack ).
*('QQ wheels” have been suggested from time
to time in the past, but most of the designs have
* 507 R_vland Court, Dayton, Ohio. o

! REVIEW of the facilitics and operating pro-
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heen rather complicated and none too reliable in
performance when subjected to use over pro-
longed periods. The one shown in the photograph
is quite simple to build. Since the components are
subject to negligible wear, they should last in-
definitely. A phonogruph motor rotates a corded
perforated disk. Light passing through the per-
forations excites u photocell which provides a
keyed output.

Circuit

The photocell is o Cluirex type CI.3-A. This
eell will control a sensitive-type 4000-ohm relay
direetly using the simple circuit shown in Fig. [A.
Two cells may be used to actuate an c¢lectronie
key of the self-completing type, as shown in
Fig. 1B.

Fig. 1 —Photocell circvits. The circuit
of Ais for conventional hand-keying
systems. The circuit of B is adapta-
ble to electronic keys. Vi is a
Clairex type CL3-A photocell.
K1 is a 5000 ohm sensitive-type
relay, such as Sigma
4F-5000-S/SIL.

(A)
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Disk Design

The photocell used has a diameter of 1 inch,
and a hole of this diameter was chosen for the
unit character length (the length of one dot, or

Fig. 2—A shows the disk layout and punching for direct
keying, while B shows the same for use with electronic keys.

a “unit length'). Caleulations showed that an
11-inch diazmeter would provide circumferential
spuce for 138 units. Allowing 1 unit for a dot, 3
units for a dash. | unit for space between dots and
dashes, 3 units for spuce between letters, and 5
units bhetween words, it works out that there
is room for a “one-by-one’ eall (CQ S8 DI
WS8C.JN), which consumes 136 units. lLonger
call signs will require a slightly larger disk. At
first, it was thought that the short tyvpe of call
might be disconcerting to some operators, but to
date the results have been quite satisfactory.

A disk 12 inches in diameter was cut from
fairly heavy ecardbourd stock, and an 1l-inch
circle wus drawn on it. The circle was then
marked off into !j-inch segments. For dircct
keving (Fig. 1A), the holes should be punched
as shown in Fig. 2A, punching three conscentive
holes for cach dush. For actuating an elecetronic
key, the holes should be punched in two tracks —
one for dots and the other for dashes — as shown
in Fig. 2B. Since u sclf-completing key requires

only an initial impulse for dashes, it is unneees-
sary {o punch more than one hole for cither dots
or dashes.

To winimize the chances of making an error
in punching (which arce surprisingly good, by the
way), the preparation of a ehart similar to Fig, 3
is recommended as a guide to follow in making
the perforations. The holes may be punched with
the sharpened end of o picee of 'j-inch metal
tubing, or with a corumercial paper punch. If a
mistake is made, or if it is desired to alter the
“program’’ on the disk, unwanted holes may he
masked out with black Scoteh tape. Be sure that
the spindle hole is at the exact center.

Turntable Speed

According to aceepted standards, an average
word takes 50 units. Therefore one revolution
would represent about 2.75 words. Ten revolu-
tions per minute would then represent a speed of
about 27.5 w.p.m.

The original speed of the turntable was 78
r.p.m., calling for a reduction of about 8 to 1 in
getting down to 10 r.p.m. This ean be accom-
plished by inserling an 8-to-1 reducing wheel in
the drive system, as shown in Fig. §. Reduction
ix in direet proportion to the two reducing-wheel
dizmeters. In this case, the desired reduction was
obtained by using a 2-inch pulley having a ! -
inch spindle.

The turntable {an &inch one in this case) was
removed to expose the driving mechanism. Fig.
4A shows the original arrangement. The drive
wheel 1) is on a bracket ! which is free to slide.
The spring £ keeps the drive wheel in contact
with both the turntable rim 4 and the motor
drive shaft B.

Fig. 4B shows the modilications. A Walsco
repair kit included a wheel and spindle of the
required Jdiameters. This was mounted on »
slotted bracket £ similar to the original. The
anchor pin A is mounted in such a position that
spring (7 will cause wheel H to beur against the
motor shaft, and spindle / to bear against the
original drive wheel. Spring J is placed so that
it holds the original drive wheel D away from
contact with the motor shaft.

The Photocell

Mounting of the photocell will depend upon
the styling of the turntable, and materials at
hand. It should be mounted in each case so as to
center the cell direetly in line with the holes und
with o minimum of clearance between the disk
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Fig. 3—Sample of the chart suggested c Q
in the text to serve as a guide in punch-
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