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| *DO-T units have been designed for translsmr application
only .. . not for vacuum tube service.

Conventional miniaturized transistor transformers have inherently poor electrical character-
istics, perform with insufficient reliability and are woefully inadequate for many applications.

The radical design of the new UTC DO-T transistor transformers** provides unprecedented

power handling capacity and reliability, coupled with extremely small size. Twenty-five stock
types cover virtually every transistor application*, Special types can be made to order.

High Power Rating...up to 100 times greater.
Excellent Response ...
Low Distortion ... reduced 80%.

High Efficiency ... up to 30% better.

Moisture Proof . .. hermetically sealed to MIL-T-27A,
Rugged... con;pletely cased.

Anchored Leads. .. will withstand 10 pound pull test.

twice as good at low end.

**Pats, Pendlng

Printed Circuit Use...

sulated leads.

(solder melting) plastic in-

Type MiL Application Pri. D.C. Ma.3 Sec. Pri. Leve!
Ns. Typs imp. in Pri. fmp. Res. Mw.
Do-T1 TF4RX13YY Interstage 20,000 5 800 850
. ) . 30,000 5 1200
DO-T2 TF4RX17YY Output 500 3 50 60 100
L . 600 3 60
0O0-13 TF4RX13YY Output 1000 3 50 115 100
. _ 1200 _ .3 . 60
DO-T4 TFARX17YY _ Output 600 3 3.2 60 100
00-15 TF4RX13YY Output - . 1200 2 3.2 115 100
D0-T6 TF4RX13YY ___ Output 10,000 1 32 1000 100
DO-T7 TFARX16YY ~Input 200,000 0 1000 8500 25
DO-T8 TF4RX20YY Reactor 3. 5 H ys. @ 2 Ma. DC . 630
DO-T9 TF4RX13YY Output or driver i . 10,000 1 500 CT 800 100
‘:g, N ,.1_2,500 1 600 CT
DO-T10 TF4ARX13YY Oriver 10,000 1 1200 CT 800 100
_ - 12,500 1 . 1500 CT
Do-T11 TF4RX13YY Driver 10,000 1 2000 CT 800 100
12,000 1 2500 CT
DO-T12 TF4RX17YY Single or PP output 150 CT 10 12 11 500
- . I 200 CT 10 16
00-113 TFARX17YY Single or PP output 300 CT 7 12 20 550
_ 400 CT 7 16
DO-T14 TF4RX17YY Single or PP output +.600 CT 5 12 43 500
. - e 500 cT 5. 16
DO-T15 TF4RX17YY Single or PP output [y 12 51 500
. . 1070 CT .4 . 16
DO-T16 TF4RX13YY Single or PP output 1000 CT 3.5 12 1 500
__ _ . l30CT 3,5 16 —
DO-T17 TF4RX13YY Single or PP output 1500 CT 3 12 108 500
. 2000 CT .3 P L
Do-T18 TF4RX13YY Single or PP output 7500 CT o1 12 505 200.
10,000 CT i1 1€ L
DO-T19 TFARX17YY Output to line 300 CT 7 600 19 500
D0-120 TFARX17YY Output or hing to Tine _ 500CT 55 600 31 500
DO-121 TF4RX17YY Output to line 900 CT 4.4 600 53 500
D0-122 TFARXI3YY Output to lne 1500 CT__ | 3 ___ 600, 3 ~500
DO-T23 TF4RX13YY Interstage 20,000 CT ;.5 800 CT 850 100
30000 CT /5 1200 CT
DO0-T24 TF4RX16YY Input (unble for 200,000 CT ~ O 1000 CT 8500 25
_ opper_service) . > = o=
[TEF TFARXI3YY lnterstnze 10,000 CT 1 1500 CT 800 160
12,000 CT 1 . 1800 CT

3DCMA shown s for slnzo ‘ended usnzc (under 5% dlstortlon—lOOMW—ch . . . for push pull, DCMA can be

any balanced value taken by .5W transistors (under 5% distortion—500MW—1KC]




The New Ideas in

communications are
born at hallicrafters

. Brilliant performance! The SX-99 receiver fea-
tures broadcast coverage 540-1680 kc plus three
S/W bands, 1680 kc—34 mc. Bandspread cali-
brated over 10, 11, 15, 20, 40, 80 meter amateur
bands. Antenna trimmer, “S” meter, crystal
filter. Seven tubes plus rectifier. Black cabinet,
silver trim, piano hinge top. Model SX-99—
$149.95

Incomparable value! SX-100 Selectable Sideband
Receiver proved best for your money by far in
its field. ‘““Tee-Notch” filter provides stable non-
regenerative system for rejection of unwanted
heterodyne. Notch depth control; antenna trim-
mer; 100 kc quartz crystal calibrator. Logging
dials for both tuning controls. Freq. range:
538-1580 kc; 1720 kc—34 mc. Model SX-100—
$295.00

New heavyweight champion! Rugged is the word
for the SX-101 receiver—and it’s all amateur.
Heaviest chassis in the industry. Full gear drive.
Complete coverage of 7 bands: 160, 80, 40, 20,
15, 11-10 meters. Special 10 mc. pos. for WWV,

Tee-notch filter. S-meter functions with A.V.C, ~

off. Selectable side band. Model SX-101—
$395.00

Available on convient terms
from your radio parts distributor

Export Sales: International Operations

v

MODEL |
$X-100

Cleanest signal on the air! Hallicrafters new HT-32
transmitter brings you a new standard of clarity
with two exclusive features: (1) 5.0 mc quartz
crystal filter—cuts unwanted sideband 50 db. or
more; (2) new bridged-tee modulator, temp.-
stabilized and compensated network provides
carrier suppression in excess of 50 db. SSB, AM
or CW output on 80, 40, 20, 15, 11-10 meter
bands. High-stability gear-driven V.F.O. 144
watts peak input. Ideal CW keying and break-in
operation. Model HT-32—$675.00

New ceramic tubes! Ultra-compact new HT-33
kilowatt amplifier accents performance and de-
pendabilily with costlier ceramic tubes—another
Hallicrafters first. 100 watts greater plate dissi-
pation. Greater overload safety. Unsurpassed
ruggedness. More fealures: six amateur bands,
80, 40, 20, 15, 11-10 meters; simplified tuning;
low drive requirement; quieter operation from
Jow specd blower. All control leads filtered.
Model HT-33—$775.00

hallicrafters

Company
Chicago 24, 11,

Raytheon Manufacturing Co.
Waltham, Massachusetts
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Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radioclub reports are also desired by SCMs for inclusion in QST. ARRL Field Organization station appointments are

available in the areas shown to qualified League members. These include ORS, OES, OPS, OO and OBS, SCMs also desire

applications for SEC, EC, RM

to join the Amateur Radio Emergency Corps (ask for Form 7).

JLaste ennsylvania

\V 3 gII(\{g

Richard B, Mesirov

ATLANTIC DlVIlSION

and PAM where vacancies exist. .1/l amateurs in the {Jnited States and Canada are invited

372 W, Indian Lre:-k Dr.,

Philadelphia 41

Maryland-Lyelaware-D. C. L.ouis T'. Croneberger 9904 Gardiner Ave Silver Spring, Md.
sSouthern New Jersey Herbert . Brooks 800 liincoln Ave. Palmyra
Western New York h”HUk Charles T. Hansen 211 Rosemont Drive Ruffalo 26
Western ennsylvania W3iGJyY John K, \thknewncr 134 (ylenwood Drive, Cambridge
ey 2 CENTRAL DIVISION.
Illinois WOYIX (yeorge Schreiber 39 5. Scoville Ave. Oak Park
Indiana WOTQC Arthur G. Kvans 823 North Bnsart Indianapolis
\Wisconsin WIK da 2103 Sonth 9 St. Manitowoc
- —__DAKOTA DIVISION
North DDakota WOKTZ Elmer J Gabu Hankinson
South Dakota WOFI.P Les Pri Ciuster State Park Hermosa
Minnesota WOKLG I{obert Nclson . Box assel
_ DELTA DlVlSlON
Arkansas WszZz\ Ulmon M. Goings P.0). Box 207 Osceola
Louisiana WSFMO I'homas j. Morgavi 3409 Beaulieu St. Metaire
M ississippi WSEHH John Adrian Houston. sr. 114 North First Ave. Cleveland
‘Tennessce WA4SCF Harry . Simpso P.O. Box 10104 Memphis
— "GREAT LAKES DlVlSlON
Kentucky WAKKW  Alhert M. Barnes &30 Third Ave. [Dayton
Michigan WBRAE  Thomas (. Mitchell 409 Liberty Buchanan
©hio WSAL Wilson E. Weckel 2118 Tuscarawas St., W. Canton 8
HUDSON DlVlSlON
rastern New York W2EFU George W. T'racy 38 North Country Club Drive Schenectady
(. & Long lsland W2TUK Harry J. Dannals l W East Zoranne Drive Farmingdale, L. 1.
Nnrthcm New jersey W2VQR Lloyrd H. Manamon 700 Seventh Ave, Asbury Park
MIDWEST DIVISION
lowa WABD R Russell B. Marquis R07 North Fifth Ave. Marshalltown
Kansas | AICV Earl N. Johnston 1100 Cirest. Drive ‘fopeka
Missouri WOGEP James W. Hoover 15 Sandringham Lane Ferguson 21
Nebraska EX. Charles E. McNeel Route 3, RFKD North Platte
- NEW ENGLAND DlVlSl N
Connecticut WITYQ Victor L., Crawrord ¥D S, Stadlev Rough Rd. Ianbury
Maine WILKP John Kearon R D1 Wells Beach
Iyastern Massachusetts WI1ALP i'rank L. Baker, jr. 91 Atlantic St. North Quincy 71
Western Massachusetts WIHRV  Osborne R. McKeraghan 22 Mutter St. lj.a«hammon
New Hampshire WI1AIY John Arthur Knapp 15 North State St. Concord
Rhode Island WIVXC Mra, June R. Burkett 24 Roger Williams Ave. Rum'ord 16
Vermont ° WI0OAK Mrs. Ann L. Chandler RFD 2 Barre
NORTHWESTERN DIVISION
Alaska KL7AGU lla\.P A. Fulton 1016 Barron Anchorage
Idaho WI7RK Rev. Francis A. Peterson Box 60 Preston
Montana W7NPV/WX[ Vernon L. Phillips 971 Harlowton
(regon V7IDX t{ubert R. McNally 11908 S.E. Madison St. Portland 16
Washington \V7FIX Victor $. Gish 511 East 71st St. Seattle 5
PACIFIC DlVlSlON
Hawaii KHOAED sSamuel H. Lewbel Honolulu
Nevada WITLV Albert R, Chin
Santa Clara Valley 6YH . Donald Eberlein P.O, Box 372 Lon uatoa
Kast Bay WO W B. W. Southwell 200 South Seventh St. dixon
an Francisco W6OPL. Fred H. Laubscher 0655 Wakerobin Lane an Rafael
Sacramento Valley K6CFF [.eVaughn Shipley 0S Maison Way Sacramento 25
San Joaquin Valley we6jru Ralph-Saroyan 3639 Mono St. Fresno
ROANOKE DlVISION
North Carolina WA4RRH  B. Riley Fowler x 1 Morzantown
South Carolina HBryson L. McGraw ’27 Kalmia Road olumbia

Virginia
\‘Vest Virginia

John Carl Morgan
Albert H. Hix

.. ROCKY MOUNTAIN DIVISION

staskatchewan

»Qffcial appointed to act temporarily in the absence of a regular official.

(Z‘olorado WPDML Eugene Spoonemore
(Jtah WIOWH omas H. Miller
New Mexico W50Z Ray Birch
Wyoming \W7PsO James A. Masterson
SOUTHEASTERN DIVISION _.
Alabama W4M1 Joe A. Shannon
Fastern Florida WAKGY john K. Porter
\Western Florida W4RKH trank M. Butler, jr.
Georgla W4CF]Y William F, Kennedy
\’VPs( Indlea (Cuba-P.R.-V.1.) KP4D] William Werner
Canal Zone KZsWA P. A \White
[ o - SOUTHWESTERN DIV[SION
Lus Angeles woJonB Albert F. Hill Jr.
Arizona WIOIF Cameron A, Allen
WG6LRU Don Stansifer
Santa Barbara WO6REF Mrs. Dorothy E. Wilson
—_— e . S R WEST GULF DIVISION ___
Northern 1exas WSTEP Ray A. Thacker
Cklahoma WSFEC chhard L. Hawkins
southern l'exas SOEM v K. Eggleston
2 (‘ANADIAN DIVISION _.
Maritime VEIWB E. Wee. R.R. 3
Ontario VEING Rwhard \’V Roberts
Quebec VE2DR 2. W, Skarstedt
Alberta VE6M] Sydney T, Jones
Hri:.‘ish Columbia VE7JT Peter M. Mclntyre
ukon
Manitoba James A. Elliott

Lionel O’'Byrne

c/n Radio Station WFV A, Box269 Fredenckubur

1013 Belmont St.

Forest Hills, (,ha.rleston 4

”24 Carlile Ave.
1420 k. 4045 St.

Route 1, Box 700

851 Bon Ave.

Pueblo

Salt Lake City
Albuquerque
Casper

6890 S\, S1st St.
2% South Elliott Rd.

459 Fairway Hill Drive, S.E,

563 Ramon Llovet
ox 82

Cottondale
Miami §5
Fort Walton Beach
Atlanta
UJrb. Truman

Rio Piedras, P. R.
(yamboa

1 No. Millard Ave.
1020 Kast Maryland Ave.
4427 Pescadero
Rte, 1, 75 Vista Del Mar

Rialto
Phoenix
San Diego 7
Ventura

4700 West Hanover
1408 Bell Ave,
1109 Vernon Drive

Dallas
I.awton .
Corpus Christi

170 Norton Ave.
62 St. Johns Rd.

10707-57th Ave.
981 West 26th Ave.

190 Oakdean Blvd.

st, Stephen, N. B,
Willowdale, Toronto, Ont.
Pointe (‘laxre,

Montreal 33, P. Q.
Edmonton, Alta,
Vancouver, B. C.

ames, Winnipeg 12
t
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22 AMERICAN
RADIO RELAY
LEAGUE, uc,

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 fratemnalism and a high standard of conduct.

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

“Of, by and for the amateur,” it numbers wnthm its_ranks prach-
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 bong 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 adm:ms-
trative headquarters at West Hartford, Connecticut,

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

Officers _ v
President . + . .+ . . . . . GOODWIN L, DOSLAND, W@TSN
Moorhead, Minnesota
First Vice-President . . . ... WAYLAND M, GROVES, W
P.O. Box 586, Odessa, Texas

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

Vice-President . . . . . . . . .. PERCY C. NOBLE, wwvrz'
37 Broad St., Westfield, Massachusetts

Secrefary . . . ... . A L BUDLONG, WIBUD
38 La Sollo Road West Hartford, Connecticut

Treasurer . . .+ +« DAVID H. HOUGHTON
38 La Salle Rood West Hartford, Connecticut

WENW

e & e o o

General Manager . . . . .. AL BUDLONG, W'IBUD‘
. FRANCIS E. HANDY, W1BDI
Technical Director . . . . . . . GEORGE GRAMMER, WI1DF

Assistant General Manager . . . . JOHN HUNTOON, WILVQ‘

Assistant Secretary . . . . . . . PERRY F. WILLIAMS, W1UED
38 La Salle Road, West Hartford, Connecticut

Communications Manager . . .

* o L4 * [ ]

General Counsel . . . . .+ . . PAUL M. SEGAL
816 Connectlcut Ave., Washmgton 6 D. C.

DIRECTORS

ALEXREID......... ... ccociaun. us . -
240 Logan Ave., 5t l.umbcrt, P. Q.
Vice-Director: William R. Su
833 10th St. N, Lethbrlllr.te. Alta.

Atlantic Division

GILBERT I., CROSSLEY
Dent. of 13, E.,
Stute (‘ollege, Pu.

W3YA
Penna. State (Iniversity

Vtce—mrertor harles ¢ Kadwuett, L WALVE
5 Garden Road, Glenside, Pa.
Central Division
JOHN G. DOYLE.......ooveueevrin.. 9IGPT

1331 N. Wildwood Ave., Mllwaukee 11, Wlw

V'tce-Nirector: Ciearge .. Kelth........ wWoQr.z
RFD 2, Box 22-A, L'tlcu 1.
Dakota Division
ALFRED M. GOWAN...........0.00 \V”PHR
1012 South Willow Ave., Sloux Fulls,
Vice-1)irector: Forrest firyant.......... 'EI‘D‘B

£%40 Harriet Ave., Minneapolis, Minn.

Delta Division
QANFIFELD, .,............. W5BSR
Hox 965, Lake Charles, La.
Vice-Irector: Milton W. Kirkpatrick, .. W5KYC
44914 Floyvnell Dr., Baton Rouge, L.

VICTOR

('teat Lakes Division

JOIIN H. BRABR
708 kord Bldz Detroit 26, Mich.
l'tce-/)irfctor Robert 1. Davis. ... ... 'REYE
7 Highland Ave., salem, Ohio
Hudson Division
GRORGE V. (ﬁ,?(‘,)f')Kl';. JR........... w20BU

3 Dalsy Lane
C'ommack, L. 1, N. Y,
Vice-Ntrector: Lloyd H. Manwwnon. .. ... W2VQR
709 Seventh Ave., Asbury Park, N. J.
Midwest Division
ROBFRT W. DENNISTON........ WONWX
Rox 631, Newton, lowa
Vlco—l?lrﬁrtnr Sumner H. TFoster........ wWoGQ
415 Linden Dr., 8,12, Cedur Raplds lowa

New England Division

MIL’I"ON’ E. CHAFFEE, ... .......... WIEFW
Homeﬂd e Ave., Southington, Conn,
tce-mrector Frunk L. Isaker, jr......... WIALP
91 Atlantic #t., N. Quiney 71, Mass,

Northwestern Division

R. REX ROBERTS. ................. W7CPY
%37 Park Hill Drive, ulllmgs' Mont,

Vice-/)irector: Howard 8. Pvle,........... W70E
3434 74th Ave, S.E., Mercnr [sland, Wash.

Pacific Division

HARRY M. ENGWICHT.............. WeHC
770 Chapman, San Jose 26, C'alif.
Ttce-Iirector: Hurold L. Luecero........ . WARIDN
1113 Elinore Ave., Dunsmulr, Calit,
Roanoke Division
P. LANIER ANDERSON, JR......... W4MWH

R Maple f.ane, Danvllle, Va.
Hce—/rtm:tnr Thomas H, Wood........ WHANK
1702 N. Rhett Ave., North Lhurle«ton . CL
Rocky Mountain Division

CLAUDE M. MAER,JR................. WoIC
740 Lafayette 8t., Denver, Colo.

Vice-/irector: Carl L. Smith

1070 Locust 8t., Denver 20, Colo,
Southeastern Division

JAMES Pr) BORiN JR..

Ave., N
Hco—l)irertor Thomas M. Moss....... VAHYW
P.O. 130z 644, Mtimlfm u \lrnnrt Branch.
anta,

Southwestern Division

WALTLER R. JOUS.
1315 N. Overhiil i
Vice-Director: virgil Talbott. .. ........ 'GGTE
9226 Alexander Ave., South Gate. Calif,

West Gulf Division

GRADY _A. WSETA
5103

........ WSEHC

!)rumell 5
Oklahoma Clty 12, OKla.

Vice-ttrector: Carl 2,
S824 N.W., 55th St.,



“It Seems i0Us...”

DISASTER COMMUNICATIONS SERVICE

It seems to us that many organized amateur
groups in the \Amateur Radio Kmergency
Clorps and the Radio Amateur Civil Emer-
gency Service are overlooking one of the most
useful tools provided by the Federal Com-
munications Commission in the field of emer-
#ency communication. It is the Disaster Com-
munications Service, which operates on four-
teen channels in the 1750-1800-ke. band and
is set up under a unique set of rules which
make it valuable for liaison between the var-
ious rervices interested in emergency com-
munications. Police, fire departments, the Red
Cross, RACES, organized amateur groups in
AREC, hospitals, the forestry service and
other groups can communicate directly with
one another on this band. Anyone eligible for
a radio station license under any other part of
the Commission’s rules is eligible in DCS. The
holder of uny grade of commereial license and
any amateur except a Novice or Technician
may operate in DCS, though only to the ex-
tent they can operate in other services. A third-
class licensee, for instance, is not permitted to
malke adjustments to the transmitter,

Not only cun amateurs secure licenses to
operate in DCS, but eross-band ecommunica~
tions between amateurs operating in the ham
bands and stations in DCS, when the latter
are properly activated, ulso are permitted.
(Government stations, too, can secure author-
ization either to operate in DCS or to operate
cross-band with DCS stations.

The equipment rules are not too severe. No
purticular types of equipment are specified,but
the frequency tolerance is 0.015% of the
channel in use, bandwidth allowa.ble for an
a.n. signal is 6 ke. with not over 1009
modulation, and power inputs are up to
500 watts. [t is seen, then, that amateur equip-
ment used in the 1800-2000 shared segments
cau be adapted to use in DCS with little or no
modificution,

Automatic alerting devices are also permis-
sible, us is automatic retransmission of other
stations in the network. This makes many
refinements to the art of emergency com-
unications possible.

Application can be made by any responstble
group presenting an integrated disaster plan

for a community or larger area, upproved by
competent local authority. \WWhere a civil de-
fense organization exists, an official of the
group will be accepted as competent authority.
A disaster communications service can be es-
tablished even where CD has not been organ-
ized, however, with the consent of the local
authorities.

The rules can be obtained from the Super-
intendent of Documents, U, S. (fovernment
Printing Office, Washington 25, D. C., for five
cents; ask for Part 20 — Disaster Communica-
tions Service — of the FCC Rules und Regu-
lations.

SPUTNIKS AND MOUSES

Publicity for amateur radio has had many
high points over the years, and at the risk of
evaluating history which is quite recent, it
secems to us that one of the ontstunding by-
products of the Russian Sputnik was the great
amount of favorable publicity which resulted
for amateurs. As soon as the news was nn-
nounced Frlday evening, October 4, and after
the special WI1AW bulletin had gone out,
amateurs throughout the country tuned in
20 or 40 Mec. and monitored the now-fumiliar
heep-beeps. The sutellite was front-page news
for days, and newspapers aund broadeast sta-
tions turned to amateur radio men for feature-
story material. Almost every press and radio
report mentioned the monitoring activities of
amateurs. The Russians may have struck a
propaganda windfall, but U. S. amateurs came
in a close second!

In recent weeks official IGY circles have
been evaluating the technical results of Sputnik
I as background for possible modifications of
procedures for the next Sputnik and our own
MOUSE (Minimal Orbhit Unmanned Satellite
of Earth). At meetings in Washington and
Boulder, C'olo.,, ARRL Technical Director
Cirammer has inv estigated fields in which ama-
teurs can perform usefil functions. The record
shows that early amageur observations of Sput-
nik were highly useful to Project Vanguard
radio-tracking headquarters at the Naval Re-
search Laboratory in Washington; NRL has
expressed its thanks for the splendid coupera-
tion provided hy amateur and other voluntcer
observers. Such observations, however, were

(Continued next page)




useful only during the first few hours of the
satellite’s life; once the general flight path was
determined from eurly, though rough, observa-
tions, precision-measuring cquipment took over
the job. The role which the average amateur —
i.c., short of participation in a group Minitrack or
Microlock project — can play is outlined in an

article in this issue of QST.
Also in following pages of this issue you will WM%‘@%%W‘%
find details of a {0-Mec. converter whipped up

hy WIDF to aid in getting useful information Holiday greetings from all of the
from the Russian satellites; a description by Headquarters staffl We can't send

W1HDQ of simple monitoring antennas; and an ! 4 o personal card to each and every g
cconomy version of u previously-described 108- ?1\;, one of you, but it is with pleasure ,j§

Me. converter, by WIVLIH. And don’t pass 1(1{; ﬁg that we do send you this, the &

the article on Microlock — maybe your clu : s re hi

would like to get started on this kind of a project, ! largest issue in QST's history.

or the Minitrack system described in euwrlier @,

issues. T8
The League has reccived a great number of

reports of the activity both of individuals and

club groups since the liunching of the first

space satellite, and we regret that — despite

the fact that this is the largest issue in QST’s

history — there is not sufficient space to record

more than u few high lights on the following

pages.

A Brief Report

Pictorially, on What Some Hams Did During Sputnik I’s Early Travels

Down in Redding Ridge, Conn., about six A.M., WI1DBM
recorded the rocket high in the sky with his camera.

Even shaving was no interruption for W1IUC as he listens
to the signals from outer space. At the left is WIMWB
and at the right is W1BPV. The QTH is that of W1MWB.
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Dr. John Sharp, K5AKR, and ''Space’’ Duane, K5BSD, both
of El Paso, heard about the satellite early in its flight and
proceeded to monitor it at great length. Using the an-
nounced (by the Russians) information that the satellite’s
orbit was inclined 65° to the equator together with a few
computations of their own, these two were able to plot
its estimated orbit. Here we see K5AKR (right) and K5BDS
(left) looking over a graph of time vs. signal strength
which they prepared from their recordings. They too got
a considerable amount of excellent local publicity.

Phil Simmons, W1ZDP, ARRL's Assistant communications

manager for c.w., recorded a considerable amount of

tape and got this picture in the West Hartford News.

The headline, however (Local Monitor Loses Satellite)
left something to be desired!

December 1957

The St. Joseph Catholic High School Radio Club (Cleveland,
Ohio), led by Brother Michael Stimac, W8KTZ, spent
numerous hours and some 20,000 feet of magnetic tape
keeping tabs on the satellite. And they had considerable
success in predicting the times that the satellite would next
come through on the frequencies. Left to right are KNSEVB,
K8DTS, KN8EGZ, KN8GKB, and WB8UYZ. Information
forwarded to us by the club demonstrates what a large
amount of excellent publicity they generated for ham
radio and what an excellent job they did in tackling this
project.

A couple of modest Hq. staffers managed to get their
pictures in the paper. Technical Director George Gram-
mer, W1DF, was beseiged by phone calls from the local
papers and press associations and radio-TV stations as
soon as the first announcement of the satellite came
through from Moscow. George spent the next week issu-
ing ""public statements” on the day-to-day health of the
satellite.
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There was much good ham radio publicity in the Lexing-

ton, Ky., area, with both W4ODK and WA4OEE being

prominently mentioned. Col. John Rider, W2RID, well-

known publisher of the Rider Manuals, happened to be

a house guest of W4ODK that weekend of Oct. 4, and

here we see him tuning in on 20.005 Mc. as W40ODK
looks on.

Even the Fort Monmouth Signal Laboratory announce-
ments concerning the satellite had a ham flavor. Harold
Jaffe, W2TQC, had designed a v.h.f. radio direction
finder for use in pin-pointing enemy ground stations, but
when Sputnik came along the r.d.f. was pressed into
service as a satellite tracker—with great success.

We built an ""orbit"” for our lab globe so that
we could more clearly visualize what the satel-
lite and its rocket were doing. This construction
is not completely accurate, for it does not
take into consideration the angle with respect
to the sun, but it does tilt the orbit at the cor-
rect angle of some 65° above the equator.
The adjustable clamp will enable us to shift
the "‘orbit"' as necessary for future Sputniks
and MOUSEs. All we have here is a ring of
aluminum wire ('cause it was nice and shiny)
and a brass clamp which hclds the two ends
of the aluminum wire at the desired angle.
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Note on Satellite Monitoring

we've scen, it i8 apparent that what some

fellows were hearing definitely was not the
sutellite. Obscrvations reporting the wrong signal
not only are worthless, but may waste valuable
time for those who have to unalyze the data. So
before you scnd any reports us described else-
where in this issue, make absolutely certain that
what you are reporting is actually a satellite
signal and not some commercial circuit working
near 20 Mc. — or even WWV!

Assuming that, us is likely, future Russian
satellites will use approximately the same fre-
quencies as the first Sputnik, those who plan to
monitor 20-Mc. should spend some time familiar-
izing themselves with what normally goes on near
that frequency. Locating WWYV is the obvious
first step, and getting familiar with its various
forms of modulation, times ot chunging from one
form to another, aund so on, is the second (not
forgetting that WWYV is silent for about four
minutes each hour beginning 45 minutes after the
hour). A little time spent in checking the activity
in the 10 ke. above WWYV at various hours of
the day should go far towurd reducing the chance
that some stray signal will be misidentified as the
satellite.

A good deal of the confusion with Sputnik I
arose from the fact that for a large part of the
time the signal was simply a coutinuous carrier.
When there is keying, identification should be
relatively easy — although some types of keying
aren’t too different from what occasionally comes
out of 4 point-to-point commercial transmitter.
The accompanying chart shows some possible
forms of keying on Russian satellite signals. The
article in Kadio (U.S.S.R.) from which this chart
was taken does not explain what the various
forms might mean; it merely says that signals of
this type would be used to indicate “‘internal
conditions” in the satellite — i.e., telemetry.

The Doppler effect is another excellent means
for identifying a satellite. Although an exception-
ally stable receiver is required for actual measure-
ment, it can be observed in a qualitative way on
any reasonably stable set if the beat oscillator is
on and all controls are left alone during the

FROM some of the su-called “Sputnik” logs
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Forms of keying stated as possibly to be used on Russian
satellite signals. Numerais refer to duration
of pulse in seconds.

sutellite’s passuge. As described in the Russian
article in November QST (page 22) the maximum
total shift amounts to about 1000 cycles on 20
Me. and 2000 cyvcles on 40 Me. Becuause it sounds
as though the transmitter (or receiver) frequency
is drifting there is a strong temptation to keep
retuning, but if you resist it the Doppler stands
right out. No ordinary signals, even unstable
ones, have anything quite like it.

U. S. Satellites

There may be experimental satellite launchings
from this country during December — both in
the just-authorized Army project and as part of
the regular Vanguard program. These satellites
will have orbits at un inclination of 35 degrces
and will have radio equipment operating on 108
Mec.

The 6-inch ““ preliminary” Vanguard satellites
will have two transmitters, according to present
plans, one on 108.00 Mec. and one on 108.03 Me.,
with tolerances of -+ 4 ke. in each case. Each

December 1957

in December?

transmitter will have its own antenna. The lower-
frequency crystal will be mounted at the center
of the satellite so the temperature will be as
nearly constant as possible, but the crystal for
the higher frequency will be temperature-sensi-
tive and will be mounted on the satellite’s skin.
Thus the difference between the two frequencies
will indicate the skin temperature. The sensitiv-
ity is of the order of 100 cycles per degree C. and
the accuracy is expected to be + 5 degrees.
Let's get those 108 Me. converters built!
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What To Do About Satellites

ITH A MIGHTY “Whoosh!” u giant rocket

leaves the ground, trailing fire as it tears

upward to surmount the atmosphere. Min-
utes later, un instrument-loaded, oversized bas-
ketball is given a final superpowered shove, put~
ting it into a predetermined orbit where it will
stay indefinitely, its radio transmitter signaling
its presence as it sturts its innumerable journeys
around the Earth. Radio tracking stations, pre-
viously alerted, get their “fixes’ as it passes by;
in a matter of hours, the object’s future position
at any time has been approximated, in a matter
of days, the orbit is known with all the accu-
racy that is possible by radio measurements.
Thus another man-made satellite is successfully
launched, and science begins making the measure-
ments that, it is hoped, will unlock some of Na-
ture's secrets.

A nice picture, to be sure — but what if it
doesn’t work out quite that way? What happens
if the bull starts out in a wrong direction, out
of range of those tracking stations that were set
up so painstakingly for accurate beurings? What
if it stuys up for only & few hours, or for only a
day or two? Is it lost with no c¢lue? Did anybody
hear its signals while it was flying? If so, where
and how?

The radio amateur ean be a handy fellow to
have around during a satellite launching. The
precision measurcments thut must be made, dur-
ing the long pull, for results of real scientific vulue
are beyond the capubilities of his equipment, in
all but a handful of cases. But in those vital first
few hours it may turn out that what he hears
from the satellite is of inestimable importance.
And whether or not the Hight turns out ultimately
to be u success, those early observations help to
fill in gaps, help to give a more complete picture
of the path before enough accurate bearings have
aceumulated to make its plotting & routine
matter.

Almost e¢very amateur, snywhere, can take
part in this phasc of Project Moonbeam.! Satel-
lites to be launched from both the 1. S. A. and
the U. S. S. R. are involved, with the announced
frequencies of 108 Mec. for the U. S. satellites
and 20 and 40 Me. for the Russian ones. Nearly

Is highly accurate direction-finding
equipment such as the Mark II Mini-
track necessary in order to contribute
anything of value in the earth-satellite
program? Or can the ordinary amateur
without specialized equipment make
himself useful, too?

Read this and see where you can fit
in. You can help not only by supplying
information that is wanted, but by not
supplying data that no one can use.
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everyone can listen on 20 Me., and by this time
nearly everyone has had a little practice at it on
Sputnik. Comparatively, not ncarly so muny ave
cquipped for listening on 40 and 108. but it
doesn’t take a world of trouble to get there, as
the articles clsewhere in this issue show.* The
thrill of participating in one of the great scicutific
experiments of all time ought to provide ample
incentive to get going.

What To Do at a Launching

The first satellite was launched completely
without warning, and there may be little or no
advance notice of some of the future oncs. So
keep your ears open and your equipment in readi-
ness. Keep your clock on time with WWV. When
the word comes, as it will pretty quickly through
news gources and also WIAW, start monitoring
108 if it’s a U. 8. satellite, and 20 and 40 if it's
Russian. If you hear the signal, record the accu-
rate times at which it came in and went out. Note
the charucter of the signal — strong, weak,
steady, flutter fude, and so on ~— and the form of
modulation, if any — keying, tone, or other.

Observations of this type will be useful during
the first 24 hours of a sutellite’s flight if they are
transmitted immediately to the Vanguard Con-
trol Center, Naval Research Laboratory, Wash-
ington, 1). C. The information may be sent by
telephone or telegraph (not collect) or by amateur
rudio. Washington amateur stations will be on
the job to tuke sutellite tratic and will be moni-
toring the frequencies shown in the accompanying
table. Make your message concise, giving these
items of information:

1) Your station call and location.

2) Date.

3) Frequency on which the signal was heard.

4) Time in (specify CST, MST, ete.).

5) Time out.

6) Strength.

7) Character.

8) Modulation.

A typical message might have the following form:
“K7ZZ7Z TUCSON ARIZ DEC 3 SAT 108
MC. IN 2048 OUT 2057 MST 85 SLOW
FADE TONE MOD.”

After 24 hours this elementary information
will not be needed unless culled for. Watch
WI1AW for such a call, and if one goes out, mail
yvour data to the Vanguard Control Center.

In general, observations at this stage will have
greater utility if the signal is of ‘‘line-of-sight”

! Pickering, *‘Project Moonbeam,” @S7, November,
(957. The installation and operation of Minitrack Mark II
and Microlock stations will be possible only for a compara-
tively small number of amateurs and is not discussed here
because the organization of this phase has been going on
separately for more than a year. !

2 (irammer, ‘‘Satellite 10-Mec. Converter'’; Southworth,
“Cutting C'osts in the (08-Me. Converter'’; Tilton, ** An-
tennas for Satellite Monitoring on 108 Me."; all in this
jssue,
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character. In the cuase of Russian satellites, there-
fore, the 40-Me. frequency is to be preferred.
However, 20-Mec. observations are better than
none, and may be equally as satisfuctory us those
on 40 Me. late at night after the m.u.f. has
dropped below 20 Me.

Call “‘CQ DCS’’ for a Washington
Contact When You Have
Satellite Traffic
‘The following Washington area nets will be on

the air for the 24-hour period immediately following
news of a satellite launching:

L. PHONE
MDD 3650 ke.  Maryland Emergency
Phone Net 3820 ke,
VN 3680 ke. VFN 3835 ke,
TCRN 7042 ke.  Cracker Barrel
Net 28,600 ke,

Washington stations also will be wonitoring the
' following National Calling and Emergency fre-
% quencies during the same period:

(48R 1IN PHONE
3550 ke. 3875 ke.
7100 ke. 7250 ke.
14,050 ke. 14,225 ke.
21,050 ke. 21,400 ke.
249,640 ke.

Afterward

Observations during the second and third days
of u sutellite’s flight can be used, although not
on an urgent basis, provided more extensive
information can be included. This might take the
form of a bearing with direction-finding equip-
ment, or precisely timed and reasonably accurate
Doppler shift measurements. Unless the equip-
ment is available to make such measurements,
observations made after the first 24 hours cannot
contribute anything of enough significance to be
of assistance in establishing the satellite orbit
and therefore are not needed. If these more ex-
tensive observations cun be made, they should
be mailed to the Control Center after the three-
day period.

After the third duay, only observations made
with Minitrack Mark IT cquipment will be useful.

So much for the No. | phase — estublishing
the orbit. Evervone can help during the first few
hours, very few of us after that.

‘Telemetering

The second phase of Project Moonbeam begins
simultaneously with the first, but is of a different
“rharacter — tupe recording of the sutellite sig-
nuls. The principal object here is to make records
of the modulation ou the signals — that is, of
telemetered data — chiefly in the role of backer-
up for the official stations thut will be doing such
recording. Any amateur who has a tape recorder
and can hear the satellite signals can take part.
Record the satellite’s passing whenever you can,
but don’t send the tape to Washington, Hartford,
or anywhere else. Keep it for at least 48 hours,
during which time word will go out if a recording
from a particular section of the country is needed.
If you do not get such word within the 48-hour
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period, the tape may be erased und used over
again. This procedure will save effort, time and
money for everyone concerned, since it is ex-
peceted that it will be necessury to cull for re-
cordings only in the case of emergencies.

This phase obviously calls for some organiza~
tion, particularly with respect to advising partici-
pants when tapes are needed. Detuails ure now
heing worked out. It scems advisable for amu-
teurs in the same locality to work as a group, if
possible, both for better coverage (dividing vub-
serving time aumong a number of stutions, for in-
stunce) and for easc of communication.’ In the
meantime, if you want to talke part please advise
ARRL Headquarters to that effect, giving a hst
of the pertinent cquipment available and some
indication of the time you might have free for
making observutions.

Besides the pure back-up feature, tape record-
ings cun be useful in the case of unusual propaga-
tion conditions such as may occur during solar
flares. The same 48-hour notificution procedure
will hold.

Experiments

Phase 3 of the program is the collection of
amateur observations on the radio signals from
satellites for such use as various seientific groups
might be able to make of them. This part of
Project Moonbeam is very much in the initial
stuges at present. The various Panels of the IGY
have been invited to suggest (to the Panel on
sutellites) the types of observations they would
like to have. Since at this writing these invita-
tions are just going out. it will be some time be-
fore we have anything definite to puss along.

Nevertheless, time is short, and it scems only
prudent for us to do immediately whatever
seems likely to be useful and is within our capu-
bilities. Since our own satellites will not be trans-
mitting in the frequency range where long-
distance ionospheric transmission of the ordinary
type is generally possible, the 20-Me. frequency
used by the Russiuns offers an otherwise un-
availuble opportunity to observe phenomena as-
sociated with c.w. signals coming from outside
the ionosphere and from a source moving at
extraterrestrial speed. Some interesting things
have shown up ulready. We therefore suggest
that logs be kept that will tend to bring out any
peculiarities in the behavior of the 20-Me. signal.
Such 2 log should be accurately timed, with
significaut points like time of appearance of the
signal, time of disappearance, times of temporary
fadeout and reappearance, and so on, recorded to
the neuarest second. This is not difficult, since
an electric clock {one having a secondhand
should be used) will ordinarily not have uppreci-
able drift during a period of ten minutes or so,
and can be checked against WWV immediately
before and after the passage of the satellite to
find the proper correction to apply to the clock
reading. The log al¢o #hould indicate the approxi-
mate varistion in signal amplitude during a
passage; this does not have to be highly detailed,

(Continued on page 174)
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Bottom view of the modified 108-Mc. converter. The new 6AJ4 r.f. amplifier stage is at the extreme left. Vertical "lines"
are three copper shield plates for interstage isolation. For additional details refer to the original description in QST
for November, 1956.

Cutting Costs in the 108-Mec. Converter

A Less Expensive Version for General Satellite Monitoring

BY MASON P. SOUTHWORTH, * W1VLH

cToBER 4, 1957 and the Soviet launching of
O little Sputnik are history now. Suffice to
say that *‘satellitis” proved every bit as
catching as the Asian flu, and that every sort of
wireless set imaginable which could be tuned to
20 or 40 Me. was pressed into service for moon-
listening. We suspect that many ham-bands-
only communications receivers came in for their
first cussing from once proud owners about this
time!

The more forward-looking victims of ‘‘satel-
litis”” began to think about equipment for listen-
ing in on the various Project Vanguurd spheres
due to be sent aloft shortly. Looking back through
the pages of QST, we found little to recommend
in the way of 108-Mec. receiving gear that wasn’t
4 bit more than most of our pocketbooks could
stand for such a side project. About a year ago,
the writer described in these pages a very low-
noise converter design which could be built
for either 108 or 144 Mec.! The 108-Mec. version
was intended to be used with the Minitrack
Mark II system for obtaining wccurate informa-
tion about the orbits of U. . artificial earth

#* ARRL-1GY Project Supervisor.,

1 Southworth, A Low-Noise 108/144-Me¢. Converter,”
QNT, Nov., 1956,
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satellites during the 1GY. Since the cost of a
converter represents i very minor item in the
budget of a Minitrack setup, we felt no pangs
about making use of a relatively expensive first
r.f. amplifier tube, the 417A, in our design,
especially since over-ull system performance of
a high degree wuas certainly required. little
thought was given to the fellow who might
want to do a little casual listening — just to
say he’'d heard the thing.

Clearly, there wus need for a less expensive
design than the November, (956 unit. The
obvious answer was to modify the original unit
right where it hurt — that is, in the 417A stage.
However, by replacing the 417A tube with, say,
4 6AJ4, good performance could be retained and
the price could be cut.

The modification was tried, and worked out
to be both simple and successful. The 6AJ4/6AJ+
lincup had a noise figure of about 5 db. as soon
as power was applied. A little time invested
in optimizing the various tuned circuits yielded
neuarly a db. of improvement. No instability was
experienced, and vou should have no trouble
equalling these figures with any well-constructed
unit built according to our diagram and layout.

Mechanical changes from the original design
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Fig. 1—Circuit of the modified r.f. amplifier

stage. Except for the 6AJ4 and the cathode

resistor, components are the same as in

the circuit on page 12, November,
1956, QST.

are mainly the result of the 6AJ4's different
pin conncctions. For best layout, the tube
socket should be turned 180 degrees from its
417A orientation. This will make for short
leads to the various element connections. The
only eleetrical change consists of substituting
a 68-ohm cathode resistor for the higher value
one used previously. The other resistors and
capacitors, und the various coils, can be the
same as for the 417A.

Rather than laubor any further over such simple
changes, we refer you to the detailed construction
and adjustment scctions of the original urticle.

SHIELD
PARTITION
0 PIN 2
MV OF 2nd 6AJ4
I
1t
1oL
6AJ4 3
| 7 8
6.3V,

Cureful following of the former will considerably
simplify the latter, and you should come out
with o good, usable design which can [ater be
converted to two meters, cither with or without
the 417A. Of course, you muy become so taken
with the *“music of the spheres” that you will
want to leave the sct right on 108 Me. -~ par-
ticularly in view of new developments which
muke it possible for & haum with only a reeciver
and a recorder to take a useful part in the
IQY satellite program.?

*¥ee “What To Do About Satellites,” this issue.—
Editor.

Outer space being in the headlines so much these days,
it is only fitting that we consider amateur awards which
transcend the difficulty and romance even of WAS. For
many years there has reposed in the offices of your
Headquarters this handsome cup shown at the right. It
was donated by Fred Elser, now W2GVU but who has
held many, many calls throughout the world, and by S. M.
Mathes, who at one time was SCM of the Philippines and
was KA1CY. This cup, or whatever it is, is to be awarded
to the first amateur {on Earth) who establishes two-way
contact via amateur radio with the planet Mars.

So, you who aspire to contact outer space, remember
that one of your rewards may be this impressive Elser-
Mathes trophy!
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NTENNA SYSTEMS for tracking the satellites to
A be launched as part of the United States
IGY program have becu described in QST'.1
But these were for the Minitrack instullations,
which are admittedly beyond the scope of
individual workers, and all but the more advanced
amateur groups. How about the fellow who
merely wants to listen for the satellites, and
perhaps record his reception, once it is achieved?
‘This now seems the most likely opportunity for
the average amateur to contribute to Project
Vanguard.

If he is in a part of the country where the sutcl-
lite orbits will pass overheud he may nced some-
thing special in the way ot arrays, but a large
number of U. S. amateurs will be well to the north
of the path. They will sce the satellites, if at all,
only low on the horizon. Thus the antenna re-
quirements will not be unlike those of normal
v.h.f. reception and communication. Low-angle
artays having not too sharp a pattern in either the
vertical or horizontal planes will be needed. For
this work the conventional Yagi array appears
a logical choice.

The Easy Way

Probably the simplest and very likely the least
expensive way to provide for 108-Me. reception
with some gain and directivity is to revamp a TV
antenna. There may be arrays on the market for
the 88-108-Me. f.m. bund in some areas, but TV
arrays are everywhere, and cheap. The spacing
of the clements on the boom is not particularly
criticul, so if 4 TV antenna for Channel 6 is avail-
able it will be necessary merely to cut the cle-
ments down for 108 Mec. The conical type of TV
array being a broadband design, will work fairly
well with no modification at all. The Yagi array,
with element lengths adjusted for maximum gain
at 108 Me., will be better by several decibels,
however.

Most TV antennas are made with clements that
fold back against the boom for compact packag-
ing and quick assembly. With this type of con-
struction it is necessary to cut off both ends of

1Easton “ Radio Tracking of the Earth Satellite.,”” QST,
July, 1956, p. 38.

each clement. Dimensions for up to 5-element
beums should be as follows:

Driven clement — 51 inches

Reflector — 53.5 inches

First director — 48.5 inches

Second director — 48 inches

Third director — 47.5 inches
Dimensions for optimum performance tend to be
more critical ag the number of elements increases.
For conversion of long TV Yuyis it might be well
to scale the manufacturer’s element lengths and
spacings down from the TV channel for which the
atray was designed to 108 Me.

Antennas
for
Satellite

Monitoring

on 108 Me.

Fig. 1 — Mechanical details of 108-Mc. Yagi an-

tennas. A simple but effective way of holding
elements in place is shown at A, Boom material
can be metal, wood or bamboo. One end of a
folded dipole for stepping up impedance is A
shown at B. The main section of the dipole is
Vh-inch tubing, running’ through the boom as
shown at A. The fed portion is wire, supported
on small cone insulators. Electrical connection is
maintained by the metal sleeve, bolt and nut

at the end. A balun for feeding the center of a
300-ohm antenna with coaxial line is shown at

BOOM—_ N ELEMENT 3oo' ohms
\ <
\\/ . _YyINCH WIDE
STRAP
75-0hm COAX
+~ 35 INCHES,
750hm COAX
Yo-INCH TUBING TANY LENGTH
M
(92}

C. A 200-ohm array could be fed similarly with

i —METAL SLEEVE \ /-cr-:nch CONE
b4

50-ohm coax. Ky
“No. 12 OR 14 WIRE

(B)
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Matching

TV antennas are designed for 300-ohm trans-
mission lines, ordinarily. If the c¢lement spacing
is left the sume as in the original, altering the
urray for a higher frequency will tend to raise
the feed impedance somewhat. Where the change
is merely from Channel 6 to 108 Mec., this is not
likely to cause a scrious mismatch. If you are
match-conscious, and you give the TV antenna
designer credit for having been the same, you
may want to scale the spacings of the elements
down from the original, to keep the relationship
between the elements the same, in terms of wave
length.

The revised array may be fed with 300-ohm
Twin-Lead. Or, if the coax is preferred (and it is
desirable from the standpoint of keeping down
spurious signal levels at the receiver) a balun
may be inserted at the array. The feed line can
then be 75-ohm eoaxial line. Dimensions and
construction of the balun are shown in Fig. 1.

Making Your Oun

Making antennas for v.h.f. applications is
easy, and if materials are on hand that can be
adapted to the purpose you can probably save
some money by doing the work yourself. The
range of usable materials and possible mechanical
designs is almost intinite. Wooden or even bam-
hoo booms may be used. if suituble metal tubing
is not at hand. Round poles such us rug or closet
poles are fine. The e¢lements may be almost any
kind of metal rod or tubing that will stand up
with only a center support — or there is nothing
to prevent putting on supports, if they are neces-
sary mechanically.

Regardless of the boom material, the elements
need not be insulated from the boom. Rod or
tubing about !4 inch in diameter or larger is tine
for elements, except the driven one. If the boom
is of wood the clements may be run through it
and held in place with wood screws. 1f hollow
tubing (bamboo, fiber or metal) is used for the
boom a very simple clamp arrangement, shown in
Fig. 1, will hold the elements firmly in place.
These clamps may be made of sheet metul, pref-
erably the same as that of the clements to pre-
vent eleetrolysis.

Element lengths may be as given above. These
dimensions are optimum for an element spacing
of about 0.2 wave length, or 21 inches at 108 Me.
This may be the sume between all elements,
but if it is desirable, in order to get the greatest
number of elements on a given available boom
length, the reflector spacing may be pulled in to
as little as 15 inches.

The simplest way of matching the home-built
Yagi, particularly where it is to he used for
receiving only and no power source can be used
for matching adjustments, is the folded dipole,
u portion of which is shown in Fig. {. Here the fed
portion of the dipole is made of smaller material
than the main portion, the relative sizes of the
parts and the spacing between them determining
the impedance step-up obtained.
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A 4- or H-element array with the dimensions
given will have a feed impedance of roughly 25
ohms. lf we are to use 300-ohm line, or 75-ohm
coax and a balun, we will nced to step this up
12 times. A main clement of half-inch tubing
and a fed portion of No. 14 wire, mounted 34 inch
away from it, will just about do it. If 50-ohm
coax and a balun (dimensions same as in Fig. 1)
are used the wire may be No. 12. In either case
it may be held at a fixed distance from the larger
portion by soldering to small lugs fastened to
34-inch cone stand-off insulators.

Stacking

More gain and a lowered radiation angle, if
the latter can be used, may be obtained by
stacking two arrays one above the other, at
spacings of a half wave length (53 inches) or
more. If half wave-length separation is used,
two 300-ohm arrays can be phased with a line
of about 400 ohms impedance. TV-type line of
the open-wire variety is suitable, or a better
line can be made of No. 12 wires spaced about
34 inch apart. The feed impedance of such a
stacked array, at the midpoint of the phasing
line, is then about 300 ohms.

Higher gain may be ubtained with inecreased
stacking imensions. Optimum for &-clement
arrays is ubout one wave length, or 107 inches.
The wire size and spacing of the phasing line
are not, important in this case. The feed imped-
ance at the midpoint is about half that of each
array alone. Not too serious a mismatch is thus
obtained if 50-ohm coax and a balun are used at
the midpoint, when the individual bays are de-
signed for 300-0hm feed.

Height

If the array is mounted above wires und other
metallic objects by 8 feet or more they will not
affect the performance to a large extent. but
preferably the array should “see’ a clear field in
the direction of reception. Wires. trees or build-
ings in the line fire may not. have u serious effect,
but getting above them is certainly desirable.
Other than permitting a clearer view, great height
is not of major importance. Where higher ground
lies along the path the antenna should be high
enough so that the normal pattern of the array
vlears the obstacle, if possible. A high mountain
range across the path may not be a deterrent to
reception, if it is a single range, and at such a
distance that the antenna pattern grazes the top
of it or clears it completely. In some locutions the
mountains may even provide a degree of refrac-
tion of the ‘knife-edge’” variety that will give
stronger signals than would be obtainable over
open terrain. — L P.T.

FEEDBACK
The 12-volt heater eireunit in Chambers’ latest
mobile converter, QST, November, page 17, is
incorrect as shown. Pins 4 und 5 of 175 should be
connected to Pin 4 of 175, Pin 9 of Vs should be
conneeted to Sia.
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Microlock

A Tracking Receiver for
Satellite Communications

BY HENRY L. RICHTER, JR.,*W6VZA

This article describes a technique re-
cently applied to communications. The
receiver described has been built by
the San Gabriel Valley (California)
Radio Club for use in tracking the
earth satellite and for receiving tele-
metering from the satellite. Using a
phase lock-loop system with very nar-
row band width, the receiver has been
designed for reception of signals ap-
proaching or below the noise threshold
of conventional receivers.

MISSILE

TRANSMITTER

TWO-ANTENNA

INTERFERi"iTER/S//

UE TO THE WIDESPREAD interest in amateur
D radio puarticipation in the IGY uand the
- possibility of amateur satellite tracking, u
receiver has been developed by the San Gabriel
Valley Radio Club which will be useful for both
tracking the satellite (as it passes through the
antenna pattern) aud for recovering information
which may be pluced on the currier of the satellite
transmitter. Fig 1 is a block diagram of the sys-
tem. As has been described before (Reference 1)
the satellite transmitter will operate on 108 Me.
Several satellite experiments und pay-loads are
contemplated, involving ditferent types of scien-
tific measurcments. Some of these cxperiments
will place continuously telemetered information
on the carrier, some will place information on the
carrier only when interrogated by an oificial
Minitrack ground station, and others will have
continuous transmission of information, plus
transmission of data stored during the previous
orbit upon interrogution.

The receiver as designed is cupable of tracking
the satellite with an accuracy of two or three
milliradians of arc.! [t will also detect either f.m.
or a.m. modulation of the carrier frequency and
hence will he useful for recording information
telemetered from the satellite. Three antennus
serve a8 an interferometer system to get either
cust-west or north-south position datu. A fourth
antenna is used as a reference antenna and could
also be used for communication purposes. The
pattern of the untenna system is broad and the
satellite cun be tracked from horizon to horizon.
The satellite would hence be ““visible” for some
ten minutes on a pass that went directly over-
head.

The Microlock Receiver

The receiving equipment described in this

urticle is a simplified version of the Microlock

tracking and communications system developed
by the Jet Propulsion Laboratory of the Califor-

% 1490 Wellington, Pasudena, Calif.
1 A milliradian is 1./1000 radian — 0.0573 degree or
3 minutes 26 seconds of arc. — Editor.

Fig. 1—Block diagram of the Microlock

INTERFEROMETER]
RECEIVER
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RECEIVER

TELEMETERING
DISCRIMINATORS
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RECEIVER

PHASE-COHERENT

REFERENCE
SIGNALS
ANGLE OF FREQUENCY AND TELEMETERED
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nia Institute of Technology, Pasadena, Califor-
nie, under contract with the United States Army
Ordnance Corps (Reference 2). The original re-
ceiver has a sensitivity of —150 dbm.. corre-
sponding to a sensitivity of 0.007 microvolts in 50
ohms. This high sensitivity is achieved by use of a
narrow, bund width receiver system tracking the
carrier frequency in phase. The receiver described
has a radio frequency tracking band width of 10
cycles. A phase-locked system is uscd so that
the 10-cycle band width always includes the
carrier frequency. The receiver is uble to shift
this 10-cyele band automatically to follow such
changes in carrier frequency as would be expected
from the satellite oppler shift or the transmitter
frequency drift. The tracking rate of the narrow
band width of the receiver is limited by the re-
eeived power. Under conditions of threshold
input signal (— 150 dbm.), the maximum allow-
able trucking rate is something on the order of
25 ecveles per second per sceond. At higher
input signal levels the tracking rate can be
quite rapid. The communications system was
intended for use in tracking minimum-power
transmitters at the extreme range line-of-sight
distances attained by modern missiles.?

The main part of the receiving system shown
in Fig. 1 is the phase-locked receiver which will
demodulate the information on the carrier as
well as supply phase-coherent signuls to an
interferometer receiver. A system of frequency
and time standards has been worked out to
meusure both the currier frequency of the satellite
transmitter and to provide reference timing for
the various recorded data.

The busic phase-locked loop is shown in Fig. 2.

SIGNAL + NOISE OHASE

DETECTOR
VOLTAGE-CONTROLLED
OSCILLATOR (VCO)
PHASE N
OE TECTOR SIGNAL. AMPLITUDE

Fig. 2—Basic phase-locked loop.

LOOP FILTER
(LOW PASS)

A detuailed explanation is contuined in the
appendix at the end of this article. The operation
of this device is similar to that encountered in
horizontal oscillators used in television receivers,

< Another measure of the sensitivity is the following:
Agsuming isotropic (unity gain) antennas, the receiver has
a capability of tracking a device radiating 1 milliwatt of
power at 108 megacycles to a line-of-sight distance of over
3000 miles. With typical modulation indices, the eorre-
sponding information (or message-sending) band width
for the threshold signal is one bit (or vycle) per second. Such
a rystem would be useful for very slow e¢.w., but is hardly
applicable for phone use. One way of looking at the one
eyele per seeond information band width is to apemfy that
information may be sent on events occurring no faster than
owne per second. The actual modulation-frequency range is
a fuuction of the receiving system itself.
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which ““lock on to” and reproduce a frequency
indicated by a sync pulse.

Reference Channel

The full block diagram for the receiver devel-
oped by the Sun Gabriel Valley Radio Club
is showwn in Fig. 3. The phase-locked servo system
is composed of blocks 2 through 6. Block 1 is a
wide-band preamplifier located at the antenna
to uid in overcoming cable losses. Block 2 is o
mixer stage which is used to heterodyne the 108-
Me. signal to 19 Mec. using the 127-Mec. voltage-
controlled oscillator (block 6). A stable communi-
cutions receiver (block 3) is used as an i.f. strip.
Block 4 is a phase detector, similar to thut shown
in Fig. 2, that compures the output of the receiver
(455 ke.) with a 455 ke. signal generated by a
reference crystal-controlled oscillator (block 7).
If the 455-ke. output from the receiver does not
agree exactly in frequency and phase with the
reference oscillator, the phase detector produces
an output proportional to the sine of the angle of
phase difference between the two signals. This
output is filtered (block 5) aund applied to the
voltage-controlled oscillator (block 6). The
filtered phase-detector output will then control
the 127-Mec. local oscillutor to make the doubly
converted input signal precisely 455 ke.

The loop filter (block 5) is in the circuit so
that the voltage-controlled oscillutor (v.c.o.,
block 6) will not follow rupid frequency or
phase fluctuations of the signal. Thus the
voltage-controlled wuseillator output is o true
replica of the input signal (removed 19 Mec. in
frequency, however). The phase-locked servo
system has a tracking band width of 10 cycles.
This implies that changes in the carrier frequency
that occur more rapidly than 10 c¢yeles per
second are not tracked. Any frequency or phase
modulation of the input signal occurring at &
rate faster than 10 cyeles per second shows up
as an error signal from phase detector 4, but
since the error is not cancelled by frequency or
phase shift of the v.c.o., the detector output
contains the phasc or frequency modulation of
the signal. This output cun be amplified und
placed on a tape recorder for the purpose of
recording frequency or phase modulation of the
incoming carrier.

Phase detector 8 is included as a detector of
signal strength or amplitude modulation. A 90°
phase relationship exists between the inputs to
phase detcctor 4 and phase detector 8. This is
for the purpose of changing phase detector &
from u sine function to a cosine function (which
is not affected by changes in angle ncar zero
degrees). The output of phase detector 8 is
therefore not sensitive to samall differences in
phase between the reference oscillator and the
converted incoming signal, but instead is pro-
portional to the wmplitude of the weuker of the
two. The output of phase detector 8 thus con-
tuins amplitude modulation information; this
output is filtered (block 9) for the purpose of
obtaining signal strength information. A system
is arranged so that the audio amplifier can sclect
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Fig. 3—Microlock receiver built by the San Gabriel Valley Radio Club,

outputs from ecither the f.m. or a.m. channels
for the tape recorder.

When the converted incoming signal is not
far in frequency from the reference oscillator,
the voltage-controlled oscillator, depending on
the signal strength, will move in such a direction
as to aucquire phase lock with the signal. How-
ever, if the signal is too far away for this to be
accowuplished some other means of “acquiring”’
the signal is required. Here the technique is to
use an ‘‘acquisition coutrol” circuit which
slowly sweeps the frequency of the v.c.o. by
introducing & small current into the capacitor
in the loop filter (block &). The frequency of
the v.c.o. is slowly swept through its range until
the signal has been acquired, at which time the
phase detector output takes over und controls
the v.c.o.

Interferometer Section

The section of the receiver to the left of the
dotted line in Fig. 3 is the interferometer channel
used for making measurements of the augle of
arrival of the radio waves from the satellite. The
principles governing the use of interferometer
antennas have been well deseribed previously
(References | and 3). Several alternutes ure
possible. Three antennas are involved for this
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channel, two of which are used at any one time-.
The antennas are arranged in the form of a
right triangle so thut onc antenna serves as a
common point and an east-west or north-south
buse line can be used depending on which of the
other two antennas is sclected. This is indicated
in Fig. 3 with the switeh in the eust-west diree-
tion. As the sutellite pusses through the antenna
puttern (u 200-foot buse line gives 40 nulls in the
antenna puttern) a varying signal is produced
which is a4 combination of the sutellite motion
aver the ficld of view, and the untenna pattern.
As the satellite passes into wn antenna null, the
signul strength becomes very low. In a manner
similar to that just described for the measure-
ment of signal strength of the incoming signal
(phase detector 8) another receiver chunnel and
phuse detector (blocks [0, 12, 153, und 14) is
used to measure the strength of the signal from
the combined interferometer antenna system.
(Phuse detectors 8 und 10 operate on the sume
phase in that they ure signal-strength indicators;
the quadrature relationship is necessary only so
far as the rclative phuse of the signals entering
phase detector 4 und phuse detectors 8 and 10 is
concerned. )

The record produced by the sutellite passing
through the antenna pattern is somewhut dif-
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Fig. 4—Typical ink-recorder trace of
satellite signal during transit.

TIME, { —-->

ferent from that described in Reference 1, in
that, since phase coherence is retained, the trace
is of the type shown by Fig. 4. For the sume
reason, polarity of the angle-of-arrival dutu
exists so only 20 umbiguous nulls (from a -40-null
untennu) are obtained. The output of phase
detector 10 is recorded on u pen-recording device
for the purpose of rupid reduction of angle data.
The timing channel is ulso put on the angle
data recorder for the purpose of determining
precise meridian-plane crossing time.

The interferometer channel of the receiver
works similarly to that described for the refer-
ence chunnel. A preamplifier (block 11) is in-
cluded in each antenna location. The antenna
cabling system is arranged so that the output
can be taken from either of two hybrid net-
works (block 12). The 108-Mc. signal is intro-
duced into & mixer stage (block 13) which is also
fed from the 127-Me. v.c.o. (block 6). The output
of this mixer will again be at 19 Me. and is sent
through s communications reeciver (block 14)
in the sume manner as before (block ). The
signal is taken from the communications re-
ceiver at 455 ke. and introduced into & phase
detector (block 10) which is ulso referenced by
the 455-ke. reference oscillator (block 7). Signal
strength is detected as described above. Since
euch of the communications receivers has a locul
oscillator, and since phase coherence must be
retained between the two channels, the local
oscillators of the two receivers must be locked
together (dotted line between $ and 14). Any
drifts in the local oscillator in communications
receiver 3 will he compensated since the servo
loop is ciosed around this receiver. However, the
other receiver (block 14) cannot introduce any
phase or frequency deviations to the incoming
signal, or the 455-ke. output will not bhe in
phase synchronism with the reference oscillator.

The relative phasing of any two antennas of
a given interferometer pair is accomplished by
adjusting cable lengths. The antenna systems
are balanced in amplitude by adjusting the guin
of preamplifiers (block 11). This system is not
as applicable to radio star calibration as the
Mark TI Minitrack system described previously
(Reference 1) since the antenna system here is
such that it sees from horizon to horizon. Several
radio stars are usually simultuncously present in
the sky, and discrimination cannot be made
between them unless the antenna pattern is
counsiderably narrowed.

It should be emphasized that although the
interferometer antenny system mentioned here
has a base line of 200 feet und an accuracy of 2
milliradians of arc¢, a much more precise system
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could be used (Reference 3), provided s very
wide beam antenna were used as the reference
antenna. The 200-foot. system was used because
of awvailuble space and because radio astronomers
report. random shifts of about 1 milliradian in
the arrival direction of the signals from radio
stars (which was used as a criterion of meuaning-
ful accuracy here).

Conclusion

The receiver just described uses two highly
stuble communications receivers complemented
by several auxiliary circuits. A system using only
one receiver will provide an indication that the
satellite is present in the sky and will receive
telemetering using 4 single antenna of low gain.
However, the receiver as deseribed provides both
u telemetering receiver and un interferometer
receiver for angle-of-arrival measurements of
the satellite signal. Auxiliary equipment is
needed which has not been discussed in this
article: namely, a precision timing source and a
culibration oscillator. Detuils of these pieces of
equipment can be obtained directly by writing
to the wuthor. It is also requested that any
amateur radio groups that ure interested in
building satellite-tracking stations of this variety
communicate with the author to assure that
they be kept up-to-date with the latest circuits
and plans.

Although the sensitivity of the Microlock
receiver is greater than that required to detect
an 80-milliwatt satellite transmitter 300 miles
overbead, this sensitivity will be required to
track a satellite if either (1) the satellite trans-
mitted power is decreused (as it inay be for
luter satellite experiments to increase operating
lifetime), or (2) it is desired to track the sutellite
in an orbit thut is much farther than 300 miles
from the curth or which does not pass much
above the radio horizon.

[ixperiments are being sturted to explore the
use of this receiver for amuateur communications
at 146 Me. A system is presently being devised
to permit the use of the two scctions of the
receiver to listen independently on the Russian
satellite frequencies of 20 and 40 Me. Since it
hus been indicated that the Russian sutellites
will use 4 one-wuait transmitter, a receiver of
high sensitivity will not be required.
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Appendix

Basic Lock-Loop (ircui{ — The basic phase lock-loop cir-
cuit is illustrated in Fig. 2. There arc¢ a number of ways ex-
plaining the operation of this circuit, and there are a number
of names applied to it, such as synchronous detector, linear
deteetor, phase locked-loop, tracking filter, und others. The
operation of this device makes use of previously kuown in-
formation about the input signal. For example, it is known
that the signal from the satellite transmitter will be a
coherent sine wave. The side-band power will be reasonably
low. The rates ut which the carrier frequency will shift are
known and the approximate frequency of the carrier is
known. The phase-sensitive detector in Fig. 2 is a device

for comparing two signals.

The output of the phase-sensitive detector is proportional
to the sine of the phase difference between the two signals
applied. In this case the two signals are, first, the input con-
sisting of signal plus noise, and second, a1 local estimate of
the signal generated by a stuble sine-wave osvillator. The
vutput of the phase-sensitive detector is filtered, and the
loop closed to the local oscillator, which in this case i a
voltage-controlled device. If the two input signals are ap-
proximately, but not exactly. equal in phase, un output will
be produced by the phase-sensitive detector which will cor-
rect the local oseillator frequency and phase. By means of
the closed servo loop just described, a tracking deviee is
produced whereby the loral osrillator is made to follow the
applied signal not only in frequency but also closely in phase.
The closed servo loop iy a null-seeking system which oper-
ates in such a manner that the sine wave produced by the
v.c.o. is Y0° removed from the input signal. This results in
the phase detector output being proportional to the sine of
the phase difference between the input signal and the v.c.o.

The output of the phase-sensitive detector contuaing the
product of the input and the locally generated sine wave
and can be represented (S + N)S* = S8* + S*N (where
S*is the locally gencrated signal, S the iuput signal, and .V
the input noise). The output from a conventional scuare
law or product detector {(which multiplies the signal by
itself using a nonlinear device) is mathematically (S + V)2
= 82 4 2SN + N2 The advantage of the linear detector
can now be seen when these two equations are cowapared.
If S and S* are much larger than .V, the two equations
reduce to 5% I{owever, when NV becomes comparable with
or greater than 8, then the udvantage of the linear detector
becomes clear (the V2 term in the latter equation becomes
predominant).

The lower phase detector in Tig. 2 has an input signal
shift of 90° from that entering the top phase detector. As
was just mentioned, the upper phase detector is in quadra-
ture with the voltage-controlled oseillutor. The 90° phase
shift introduced in the signal .going to the lower phase
detector is in such a direction as to bring the incoming
signal into zero phase relationship with the v.c.o. The out-
put of the phase detector, being proportional to the cosine
of the phase difference between the two applied signals, now
becomes proportional to the amplitude of the weaker signal.

Silent Reps

T 1s with deep regret that we record
the passing of these amateurs:

WIEK, Raymond D. Brewer, Newton, Mass.
WILM, Frank E. McMaster, Chelmsford, Mass.
W10HO, Willis M. Rayton, Hanover. N. ii.
WIYGN, Clarence F. Sawtelle, Jr., Littleton, Mass.
W2AA, Harold Bunker, Merrick, N. Y.
W2KYJ, Charles W. Judge, Clinton, N. Y.
W2TOA, Martin M. Dwyver, Utica, N. Y.
W3CCH, Stanton L. Bast, West Reading, Pu.
ex-W3LYV, Allen B. Reppert, Silver Spring, Md.
W3IMLU, George P. Kraft, Altoona, Pa.
W4EKX, Chloe A. Ragsdale, Tampa, Fla.
W4QEA, Maurice D. Corson, Sarasota, kla.
K6JAL, Robert A. Richards, Van Nuys, Calif.
K6JFD, Roger H. Decker, Concord, Calif.
W6LVW, Henry F. Newbaumer, Sonora, Calif.
W7CKH, Frank k. Deane, Anacortes, Wash.
W7DVD. Joseph R. DeCordova, Miami, Ariz.
W8BYJF, Raymond K. Weaver, Akron, Qhio
ex-WOCVR, Albert B. Marshall, Louisville, Ky.
W9EHL, John F. Curd, Mill Shoals, Ill.
K9GAR. Albert V. Martin, Glenview, I1L
WIOTPG, Rex H. Eyler, Monroe, Wis.
VE7CC, Raymond (:i. Bishop, North Burnaby,
B. C.
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Here is another problem from Ken Redick, ex-
1DY of Newington. Conn. You would like to be
able to obtain any value of resistunce between 1
and 1000 ohms in 1-ohm steps (to use in a bridge
or to compare with unknown resistors or to
culibrate an ohmmeter). What is the minimum
number of resistors that will permit you to do
this and what are their values?

If you redrew last month’s problem correctly,
you found that it turned out to bhe a balunced
bridge circuit in which the 3-ohm resistor is in-
active. As a result it can be disregarded, und the
net resistance works out easily to 2 ohms.

e Strays 5

W3MSN has worked all states with a 20A ex-
citer—on 20-meter c.w,/

QST for



Satellite
40-Mc. Converter

Sensitivity and Stability
in a Design for Use with

Amateur-Band Receivers

BY GEORGE GRAMMER,* WI1DF

Peering at man-made satellites by
radio will probably be the coming
year’s No. 1 sport. For the 40-Mec.
frequency to be used by the antici-
pated series of U.S.S.R. satellites,
crystal control is a practical necessity.
Here is a converter circuit that doesn’t
involre a major construction project,
but which provides the sensitivity
and stability necessary for good satel-
lite observations.

40-Mec. frequency used by the U.S.S.R.

satellites has a number of advantages over
20 Me. It is comparatively free from pronounced
ionospheric effects, except occusionally in the
daytime. This means that the times of appear-
ance and disappearance of the signal at a given
location can be tied in more accurately with a
known orbit or, conversely, that observations of
these times in the initial hours when the orbit
is just being determined are very much more
useful than observations made on a frequency
that may earry halfway around the world. For
the sume reason, signal-strength observations
have a relatively clean-cut meaning. Further-
more, the frequency is a better one for measuring
Doppler shift, since the shift in cycles is twice

sz a good many observation purposes the

as great at 40 Me. as at 20 Mece. For ull these.

reasons, should 20-Mec. observations also be made
they become more meaningful in terms of propa-
gation when compared with simultauncous oh-
servations made on 40 Me.

Only a few types of communication reecivers
in amateur stations are capable of receiving
the 40-Mec. signal. Of those that do, it is highly
doubtful that the stability is good enough for

* Technical kditor, QST.
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The chassis for the converter is made with simple folds

in sheet aluminum. The crystal socket at the right is for a

line plug for antenna input. Tubes, left to right, are the

oscillator, mixer, and r.f. amplifier. Trimmer capacitor

screws are reached through the small holes to the right
of each tube.

even rough Doppler measurements. Crvstal con-
trol of all of the oscillators in the receiver that
could affect such measurements would scem to
be a minimum requirement. (Kven cryvstal control
of the conventional type is not good cnough for
some cxperiments that depend on measuring
deviations of the order of one cycle per sccond
from the thcorctical Doppler shift.) A crystal-
controlled converter is certainly indicated. not
only for these reasous but ulso for relicving the
very real problem of finding the signal at the
instant the sutellite comes over the horizon —
a thing that tends to become rather difficult at
40 Me.

All-Crystal Frequency Control

Crystal control in the converter alone adds
nothing to the stability of the receiver with
which it is used, of course. For Doppler measure-
ments, high stability has to be maintained right
through to the final beat note so the only fre-
quency  variations to show up will be those
actually in the signal itself. The cquestion of
receiver stability can be neatly solved by side-
stepping it entircly — by using a frequency
standard to supply the necessary beat frequency.
The ordinary 100-ke. crystal-controlled standard
will do very well.

In the case of 40 Me., an obvious mcthod
would be to introduce the 40-Mec. harmonic of
the standard into the front cud of the converter.
The frequeney of the 100-ke. oscillator cun be
“swung” enough, if necessary, to give a satis-
factory beat — suy, 1000 cycles — with the mean
frequency of the received signal. Such u beat
is completely independent of the receiver sta-
bility: the reeciver merely serves as an amplifier,
and any drift or other instubility of its internal
oscillator or oscillators does not uffect the beut
frequency. The amplitude of the 40-Me. harmonic
from the frequency standard should be at least
cqual to the signal amplitude, for best results,
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but should not be so strong as to tend to cause
averloading anywhere in the receiver. Probably
in most cascs, with simple frequency standards,
the problem will be to get a sufficiently strong
harmonie rather than the opposite.

A convenient varistion of this method is
to beut the output frequency of the converter
against a low-frequency harmonic of a 100-ke.
standard. In order to bring the system within
runge of amateur-band-only receivers. the con-
verter’s nominal output frequency ean be set
at, for example, 7000 ke. The converter erystal
frequeney then must be chosen to produce
an output frequency of approximately 7001 ke.
from the mean frequency of the satellite signal.
Introducing this along with the 7000-ke. har-
monic of the frequency standard into the front
end of the receiver still means that the ultimate
audio beat-note output of the receiver is deter-
mined completely by the two crystal oscillators.
‘The receiver’s beat oscillator is not used.

Converter Circuit

The converter shown in the accompanying
photographs wus designed along these lines.
The r.f. and mixer circuits are basically similur
to those used in the 50-Me. crystul-eontrolled
converter described in the Handbook (page 3490,
1957 edition), the principal chunge being to
substitute u tightly-coupled untuned primary
(Ly in Fig. 1) for the double-tuned interstage

coupling arrangement used in the Handbook
circuit. This was done in the interests of simpli-
fication.

The oscillator eireuit is quite different from
that in the Handbook unit. It is a grid-plate
oscillator on the crystal side and a frequency
quadrupler on the output side. Choice of this
circuit wuas partly for simplification — only one
tuned ecircuit is neceded — and partly simple
cxpediency; we had a handful of 8250-ke. surplus
crystals wvailable, just the right frequency to
put the converter output trequency on 7000
ke. with four-times multiplication. There was
some doubt when the unit wus laid out as to
whether such an oscillator would have cnough
fourth-harmonic output for good conversion, but
the umount of 33-Me. energy that could be
coupled into the mixer grid circuit turned out
to he wmple for good sensitivity. An advantage
of the circuit is that the oscillation frequency
is not atfected by tuning the plate tank circuit
(Lx(3) and sv in turn will not be uffected by
any temperature drift in the constants of this
cirenit. As a further auid to stability the oscil-
lator screen is fed from a 150-volt regulated
source. (‘s should be u capuacitor having o low
or zero temperature coefficient, since the cu-
pacitance at this point does atfect the frequency.

Returning to the crystals, there ure still
plenty of 8250-ke. surplus units available ut low
prices. In fact, there are several frequencies,

All components are mounted on a single aluminum piece having a cross section in the shape of an L. The r.f. amplifier
grid circuit is the right-hand section in this view. The mixer grid circuit is just to the left of the vertical partition that straddles
the r.f. tube socket. The crystal oscillator-quadrupler is at the [eft.




7

6CB6s 6€8J6

4 3 3

6.3V.

Fig. 1—Circuit of the 40-Mc. crystal-controlled converter. Unless otherwise indicated, capacitances are in uuf., resistances
are in ohms, resistors are 2 watt. Capacitors not listed below are ceramic, disk type if 1000 puf. or more. Voltages
indicated at test points are measured with v.t. voltmeter, 11 megohms.

Cy, C2, C3—3-30-puuf. mica compression trimmer.

C4—20-uuf. ceramic, preferably low temperature co-
efficient, -

Cs—100-puf. ceramic.

Li—12 turns No. 20, Y2-inch diam., 16 turns/inch.

L:—2 turns hookup wire at cold end of Li.

Ls—14 turns No. 20, V2-inch diam., 16 turns/inch.

L4—6 turns hookup wire wound starting at cold end of L3.

Ls, Lo—2 turns hookup wire approx. ¥¢-inch diam., ce-
mented inside L3 and Ls, respectively, at cold ends.

ull ending in multiples of 25 ke., available in
this region. Any of these ¢an be used, sinee
multiplying by four will give an output frequency
that is an even multiple of 100 ke., if the second
of the {wo methods described sbove is to he
used for getting an audible beat. (That is, the
output frequency will be some multiple of 100
ke. in the 7-Me. region, depending on the crystal
frequency.) With the first method the crystal
frequency docs not matter so long as the con-
verter output is within the tuning range of the
receiver. However, the output frequency should
not be too tar above 7 Me. or there may be some
difficulty in getting sufficient injection voltuge
to the mixer grid with the method of coupling
used.

The output circuit, LsLy, is connected to a
length of RG-58/U which goes to the auntenna
input connections on the receiver. This circuit
as specified tunes much more broadly than is
necessury for a fixed-frequency converter, but
there is no great nced for high sclectivity aut
this point. A shielded output cable is essential
for eliminating stray pickup of 7-Mec. signals,
and there should be no exposed wiring connected
to the receiver’s antenna post. A coax input
arrangement at the receiver would be quite
desirable for this reason. With such u receiver,
we have had no trouble ut all from 7-Mec. pickup
when using the converter.
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Ls—No. 30 enam., close-wound to length of 7 inch on
Ys-inch diam. slug-tuned form (National XR-91).

Ly—15 turns No. 30 enam., close-wound over cold end
of Ls.

Ls—13 turns No. 24, Va-inch diam., 32 turns/inch.

RFC,;—Pie-wound, 500 to 750 wh., % inch long (Millen
34300 or National R-33).

[Ly and L3 are B & W Miniductor No. 3003 or Air-Dux
416T; Lz is B & W No. 3004 or Air-Dux 432T.|

Layout

All components are mounted on a folded piece
of aluminum as shown in one of the photographs.
The length is 7 inches, and the side on which
the tube sockets are mounted is 114 inches
wide. The remaining side is 2 inches deep. The
trimmer cupacitors are mounted on the latter
side, using the outside-plate connection tab
4y a mounting foot. The adjusting screws are
reached through 1j-inch holes drilled in the
other side.

"T'he interstage shicld partition that cuts across
the r.f. amplifier socket is made of thin copper
sheet so it can be soldered to the socket center
post and to the No. 3 socket pin, which is
grounded to the chassis through a wsoldering
lug. The partition has a lip along one cdge so it
cun be bolted to the vertical side of the chassis.

The tuncd-circuit coils are mounted by their
leads on the trimmer capacitors. Single insulated
tie points are used for anchoring d.c. leads.

In general. r.f. leads should be kept short,
particularly when bypassing tube elements. Leave
just enough leads on the ceramic disks for making
soldered connections. The cathode and suppres-
sor-grid ping on the r.f. amplifier socket are
connected together at the socket, but each pin
8 bypassed on its side of the socket. ‘I'his double
bypassing scemed to be of some benefit in ““cool-
ing down” the amplifier.
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The sccond vertical side of the chassis is
simply u piece of aluminum 7 inches long, 2
inches high, and having u small lip which is
fastcned under the top of the first piece by
muchine screws. There is also a bottom plate
which does not show in the pictures, but which
is just wide cnough to fit between the vertical
members and extends between the oscillutor end
of the chassis and the copper partition. This
has folded edges which urc fastened to the two
sides with machine screws, two of which can be
scen at the lower edge in the outside view.

Other layouts may be used. of course, just so
long us normal v.h.f. considerations are ob-
served. A principal point is to prevent stray
coupling between the input and output circuits
of the r.f. stuge und thus reduce the chunces of
instability.

Alignment

The circuit will take about 20 ma. at 250
volts and 2 or 3 ma. at 150 volts. (If u 150-
volt regulated source is not uvailable, the sereen
of the oscillator may be fed from the 250-volt
line through u 47K lj-watt resistor.) Voltages
measured with o v.t. voltmeter ut various points
are shown on the diagram.

Probably the best way to start out in aligning
the cireuit is to use o grid-dip meter to set
I1Cy and LzCe to 40 Me. and LgC3 to 33 Me.
Then apply power and use the grid-dip meter
#s un indicating wavemeter tuned to 33 Me.,
coupling it loosely to LgC'3 while a fine udjustment
is made to_(‘z to maximize the oscillator output
on that frequeney. Then set the receiver to the
expected output frequency at or near 7 Me.,
short the r.f. amplifier grid to ground, and adjust
Ly for maximum noise. Similarly, adjust ("e
for maximum noise, und then touch up ('3 with
the sume object. Since there is u small amount
of interlocking between these two cireuits, repeak
(Ys and ("2 a few times for maximum output.

Finally, connect the antenna to the converter,
remove the short from the umplifier grid circuit,
and adjust (' for maximum noise. The proper
settings for all three trimmers should be toward
the low-capacitunce end.

If reasonable care is used in isolating the
r.f. and mixer grid circuits there should be no
trouble from oscillation in the r.f. stage, even
with the antenna disconnccted. There should
be a marked decrease in noise when the antenna
plug is pulled out, and a still further decrease
when the umplifier grid is shorted to chassis.
The noise in normal operation should com-
pletely mask the residual noise with the amplifier
grid shorted.

Like many others, the writer was without any
means for listening on 40 Me. when Sputnik
wus launched. There was no opportunity to do
anything uabout it until the following weck end,
when this converter wus built. It was expected
that the surplus 8250-ke. crystals might have to
be ground slightly to get the desired a.f. differ-
ence when the converter output was beat against
7000 ke. from the frequency standard, but this
turned out to be unnccessary. In the ten dayvs
following, until the satellite’s transmitter fuiled,
the beat was right there on every pass at which
we had a chance to listen.

[t seems ag though almost unything in the
way of u random length of wirc will bring in the
40-Mec. signal, but better results will be ob-
tained with an antenna put up especially for
the purpose. A simple folded dipole made from
300-ohm Twin-Lead is adequate, and the antenna
input cirenit of this converter wus adjusted
for use with such an untenna. The dipole length
should be between 11.5 and 12 feet. If there
in any choice, running the antenna on an cust-
west line would seem to be the optimum direction
for receiving from u sutellite having north-south
as the principal direction component in its
orbit.

S Strays s,

WITGD and W1MUL, both of the Bristol County Radio
Ass'n (R.l.) maintained schedules with W1WIN aboard the
USCG Spar, which is normally based in Bristol. As recently
reported in QST, the Spar was engaged in the attempt to
use the Northwest Passage (which was successful), and
was one of several ships on board which the Director of
Naval Communications authorized amateur radio stations.

If you savor the Sweepstakes, the W/VE Con-
test and such, chances are you've heard or worked
17-year-old Tony Rogers, W3BFW. Two vears
ago (p. 57, February 1956 ()ST), he gained coast-
to-const publicity when Viee President Nixon
dropped over to chat with Tony’s Duad, his long-
time friend, then decided to spend the night.
According to the story, Mr. Nixon got precious
little shut-eye as Tony pounded out contest
contacts through the wee hours. Now the Rogers
household is again prominently in the headlines.
Mr. William P. Rogers (Dud) has just become
U. S. Attorney General und, at 44, is the youngest
member of President kisenhower’s Cubinet.
Hearty congratulations, WW3BFW Scnior!

What's in a name? C. W. Code works for the
telephone company. Too bud he’s not a hum!
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or those who like to build their own antennas
L' and beams, the Continental Electronics and
Sound Co. of 6151 Dayton Liberty Road, Day-
ton, Ohio, offers several pieces of hardware which
will greatly facilitate the operation. A series of
oxen yoke clamps will accommodate elements
and booms up to three inches in diameter, and
the sclection ot intermediate sizes appears rather
complete. These oxen yoke clamps are made of
cast aluminum, and then machined as neecessary.
Samples of these vokes are shown above. These
yokes can also be used as boom mounting plates
for water pipe masts.

Also available ure a different type of clamp for
smaller beam elements and for gumma-match
construction (Fig. 1) and a fitting to be used with
a coax-fed dipole (Fig. 2).

For further informution, write directly to the
manufacturer, at the address given above.

Fig. 1
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Antenna

Hardware

Fig. 2

e Strays “§s

KH6IJ, who pounds a mean key himself, refers
to the Stray on page 39 of October QST and to the
MecCoy article on page 28 of November QST —
and tells us that he has 200 ¢“Navy knobs’ to give
away. He asks only that those who desire these
genuine Navy knobs send him s stamped, self-
addressed airmail envelope with 6¢ postage uf-
fixed. His QTH is simply Katashi Nose, Lihue,
Kauai, T. H., and you’'ll probably hear him in the
DX Test!
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o focent fqui

Left: View of a "Transcon 10". The zero-beat control, v.f.o.-crystal switch, microphone jack (with crystal socket directly

above) and the audio gain control are in line across the bottom of the panel. The v.f.o. tuning knob is below the power-on

indicator at the left side of the panel, and the amplifier plate circuit control is below the amplifier tuning indicator at

the right. The power on-off switch is centered at the top of the panel. A hole in the left side of the cabinet provides access

to the v.f.o. padder capacitor. A similar hcle in the right side of the cabinet permits screw-driver adjustment of the link
capacitor.

Right: Receptacies for the coaxial input and output cables are mounted on the rear wall of the unit along with the power

terminal board. The microphone switch and the external power-supply switch are also located on the rear panel. The

regulator, 12AX7 and oscillator tube are in line below the changeover relay and the modulation choke in this view, The

v.f.o. main-tuning and padder capacitors are in the right-hand corner below the oscillator grid coil. Vs and V; are be-

tween the rear wall and the relay. The modulator tube and r.f. output tube are near the amplifier plate coil at the upper
right. Decoupling capacitors for the speech amplifier are in the metal can beside the modulation choke.

“Transcon” Mobile Converter-Transmitter
Models 6 and 10

EE “Transcon’ Models 6 and 10, made by
L Creative Electronics Corp., 94 Lincoln Ave.,
Stamford, Conn., are compact converter-trans-
mitter units for 50 and 28 Me., respectively. Both
types include 2 complete phone-c.w. transmitter
and a fixed-frequency converter that uses a car
broadcast receiver as the tunable i.f. amplifier.
Power may be obtained from the vibrator pack
of a typical cur receiver, thus eliminating the cost
and bother of a special mobile supply. However,
provision also is made for using a standard supply
delivering up to 350 volts if it is desiruble to
aperate the power amplifier and modulator tubes
at maximum ratings.

“’Iranscons” have a built-in v.f.o0. that can be
switched to erystul-controlled operation. A zero-
heat switch permits oscillator frequency checking
with the car recciver while the r.f. amplifier and
audio stages are turned off. The specch amplifier
iz designed for either carbon- or crystal-micro-
phone input. Push-to-talk control of an internal
antenna and power relay, terminals for keying
and the control of an external relay, a tuning
indicator and u culibrated v.f.o. dial are other
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features. The cabinet measures 5 by 6 by 7 inches. -
Models 6 and 10 ure uvailable for either 6- or 12-
volt operation.

The Transmitters

The oseillator tube is 4 type 6A05 as shown in
Fig. 1. The grid circuit for the Model 10 oscillator
tunes 14 to-14.85 Mec., and the plate circuit is
slug tuned to the center of the 28-Me. band. Grid-
circuit range of the 50-Me. unit is 25 to 27 Me.,
and the plate circuit is self-resonant at approxi-
mately 52 Mec. A regulator tube, 17, stabilizes the
screen voltage for the 6AQ5.

The final amplifier operates straight through
and uses a parallel-tuned plate tank, link coupled
to the antenna. A capacitor for tuning the link
vircuit is provided. Type 5763 and 6417 tubes are
used in the 6- und 12-volt versions, respectively,
of the umplifier. A neon lamp (NE-2) is coupled
to the amplifier plate tank to indicate resonunce.

A type 12AX7 dual triode is used in the speceh
amplifier circuits. The input stage may be cou-
pled to either u curbon or a crystal microphone,
and the audio gain control is in the grid cireuit
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Fig. 1—Block diagram of the “Transcon”, The tube lineup is the same for the 28- and 50-Mc. units.

of the scrond amplifier. The 6BKS5 modulator
tube (12BKS5 for 12-volt, operation) operates as 4
Class A amplifier coupled to the r.f. amplifier
through a tapped choke.

The Converter

The r.f. amplifier tube, V5 in Fig. 1, is usually
a type 6AKS5 (6BHG6 in a few units) and has slug-
tuned coils in both the grid and the plate circuits.
Inductive coupling is used between the antenna
and the grid cireuit. The amplifier, as well as the
other converter cireuits, requires no adjustment
us the associated broadeast receiver is tuned
through the i.f. range.

The pentode section of u type GUS8 is used for
the mixer and the triode scetion is in o Colpitts
oseillator cireuit that operates on the low side
of the signal frequency. Uscillator voltage is cou-
pled to the mixer through the interelectrode
capacitance of the tube,

With the tuning range of the average broadeast
receiver limited to 1.06 Mc. — 0.55 to 1.6 Me. -
the converters will not cover an entire amateur
bund with one swing of the receiver dial. Factory
adjustments of the oscillators provide coverage
of 50 to 51.05 Me. with the Model 6, and 28.55 to
29.6 Me. with the 10-meter unit. The effective
tuning range of either converter may be shifted
higher or lower in a band by resetting the fre-
quency of the local oscillator.

Control Circuits

“Franscons’’ have a power-control svstem that
permits feeding the output from a car-radio power
supply either to the converter and broadeast re-
ceiver, to the transmitter, or directly back to the
car radio for normal use. A dp.d.t. relay con-
frolled by a microphone push-to-talk button
switches the plate voltage from the converter to
the transmitter, and also performs the® antenna
change-over operation. Another switch permits

December 1957

connection of a separate power supply for the
audio and the r.f. amplifier circuits: it removes
these circuits from the ear-radio pack, but allows
output from the latter to be fed to the converter
and the v.f.o0. circuits. A switch that connects the
antenna to either the converter or the broadeast.
receiver is operated by the audio gain control.
A d.p.d.t. slide switch makes the necessary cir-
cuit changes when going from one type of micro-
phone to the other. The v.f.o.-crystal and the
zero-beut controls are s.p.s.t. pancl-mounted
switches.

Power Supply

Although satisfuctory results can be secured
with the transmitter powered by the few wutts
that & BC recciver supply will deliver, more
“sock’ can be obtained by using a separate sup-
ply for the audio and r.f. output tubes. A supply
for this purpose should deliver upproximatcly
110 milliamperes at no more than 350 volts. The
v.f.o. aud the converter are still operated from
the broadcast recciver power pack when a sepa-
rate supply is used for the final and modulator.

General

The instruction book supplied with euch unit
shows a4 method of eonnecting to u typical cur
radio vibrator supply. However, some of the
modern BC receivers tuke plate and sereen volt-
age for the audio output stage ahead of the sup-
ply filter and, as a result, the method suggested —
opening the supply cireuit after the filter — does
not. relieve the power pack of the audio tube
enrrent drain when the transmitter is turned on.
This may be avoided by opening the + B circuit
at the eathode of the rectifier, uheud of the tap
running to the uudio stage. This makes the full
ontput of the supply available for the transmitter,
but has the disadvantage that an outboard filter
must be used. A 20- to 40-uf. 350-volt clectro-
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lytic capacitor usually will provide adequate
filtering.

The manufacturer has received one or two re-
ports of low modulation, apparently caused by
the use of carbon microphones having less than

normal output. In cach case, the remedy was to
increase the wudio gain by connecting a 10-uf.
25-volt electrolytic capacitor in parallel with the
100-ohm cuathode resistor in the modulator circuit.

- . V.C.

The Telecom 2D11 Transistor Power Converter

HE Telecom 2DI11 power converter brings
AL to amateur service, particularly the mobile
branch, another practical application of tran-
sistors. The 2D11 is a plate supply using a pair
of power transistors in un oscillator-transformer-
filter circuit to convert 12.6 volts d.c. (storage
battery) to simultancous power outputs of 500
volts at 200 ma. and 250 volts at 100 ma. The
unit bas no vacuum tubes, vibrators or moving
parts. Conversion cfficiency is approximately
80 per cent, with the pack drawing only 12.5
amperes when operated at the full rated output
of 125 watts. Over-all measurements of 4 hy 434
by 714 inches und a total weight of 314 pounds
arc physical properties that will interest nearly
every mobile fan.

The 2DI11 is basically a transistor multi-
vibrator using two Delco type 2N277 transistors
operated at u frequency of approximately 1000
eyeles per second. Fig. 1 is a schematic of the
primary section of the supply. The power trans-
former has two special primary windings, A and
B, that alternately provide properly phased feed-
buck voltage for @y and @Q,. Oscillatory conduc-
tion by the transistors switches the current in
the main center-tupped primary winding in
much the sume way that the current is switched
when u vibrutor ulternately connects the input
voltage to one side und then the other of the
transtormer primary.

Output from the transformer seccondary is
applied to & standard half-wave voltage quad-
rupler circuit using four selenium rectifiers. The
rectifier circuit uses typical values of filter
capacitance and is tapped for 250-volt output.

The unit is self-protecting in the presence of
short circuits or overloads since under such
ronditions therc is not enough feedback for
oscillatior, thereby causing the transistors to
return to the quiescent state in which they take a
current, of 500 milliamperes. Furthermore, there is

no starting surge — a battery-saving feature that
will be appreciated by those tumiliar with dyna-
motor operation — since the current build-up is
gradual over a fraction of a second and never
exceeds the full load value.

Ax is the case with most pieces of gear using
power transistors, the 2D11 has definite limita-
tions as to operating temperature. 1t is rated for

TO VOLTAGE
QUADRUPLER
CIRCUIT

470 =3,
2W. 7.

Fig. 1—Schematic of the primary circuit used in a type
2D11 transistor power converter. Resistances are in ohms.
Capacitors are electrolytic. Ty is a special transformer
with feed-back windings, A and B, for maintaining oscilla-
tion in the transistor circvit. The rectifier system, not shown
here, is a conventional half-wave quadrupler circuit similar
to that shown in the power-supply chapter in The Radio
~ .. %% Amateurs’ Handbook.

continuous dyty at full output in the temperature
range from '—20 degrees Fahrenheit to 4104
degrees Fahrenheit. Operation at temperatures
above 104 degrees should be on an intermittent
basis, but is not so restricted as to hamper
umateurs using the puck in warm climates.
Operation, mounting and performance data are

Dust cover and housing have been removed in this view of

the 2D11 transistor power converter. A heavy U-shaped

aluminum bracket supports the selenium rectifiers and

serves as a heat radiator for the transistors. The special

toroidal-wound plate transformer is partially visible in

between the two phenolic base plates. Input and output
terminals are at the right end.
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supplied with each unit.

Although the 2D11 does cmit u rather faint
audible tone of approximately 1000 ecycles per
second, it does not radiate the electrical hash
or whine normally associated with dynamotors
or vibrator-type supplies. When testing one of
the transistorized packs in a typical mobile
instullation, we found that the sound from the
unit was completely masked out by ear noise and

other bhackground sounds, and that it did not
modulate either the received or the transmitted
signal. An intcresting feature is that the voltage
at either output terminal is almost completely
unaffeeted by varying the load connected to the
other tap.
The 2D11 is made by Telecom, Ine., 1019
Admiral Blvd., Kansas City, Mo.
—C 7

The T-12 Transmitter

FOR SOME TIME now the International Crystal
Manufacturing Company, 18 North Lee Ave.,
Oklahoma (lity, Okla., has bheen promoting
the sule of its erystuls by offering, in kit form,
100-ke. calibration oscillators and v.h.f. con-
verters and transmitters. Simplicity und low
cost were features of these units, made possible
through the use of etched circuits.

The T-12 is the first venture by the company
into the field of low-frequency kits. This small
transmitter covers the 80- und 40-meter bunds
and, although it can do this with S0-meter
ervstals only and frequency multiplying, the
recommendation is thut the transmitter be
operated “straight through’ with no frequency
doubling. A 12BH7 dual triode serves us erystal

oscillator and buffer stuge to drive u 5763 output
amplifier. The plate circuit of the 12BH7 buffer
is tuned by screw-driver adjustment of u small
coil, und the pi-network tuning of the output
amplifier is handled by serew-driver adjustment
of two mica compression capacitors. The power
supply requirements are 350 volts at 60 ma.
and 6.3 volts at 1.35 amperes; to put the rig on
the uir an operator needs u power supply that
cun handle these requirements, an antenna, key
or modulator, and 4 multimeter of some kind.
Test points are provided st the buffer and final
cathodes (these stages have cathode bias) to
make it a simple matter to check cathode cur-
rents by taking voltage readings. To change
bands the operator changes two jumper wires;
(Continued on page 164)

These two views of the T-12 transmitter show how the etched-circuit technique contributes to the simplicity of the equio-
ment. The compression-type mica capacitors tune the pi-network output circuit; the driver-stage tuning slug is partially
visible to the right of the lower vacuum tube.
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30 Watts Input on 80, 40, and 15 meters

This 30-watt three-band Novice trans-
mitter is enclosed in @ 7 X 9 X 15-
inch aluminum box (Premier AC-1597)
which furnishes adequate TV shielding.

A group of Ya-inch-diameter holes

should be drilled in the top of the box

over the oscillator and also in the back
panel to provide ventilation.

A Three-Band
One-Tube Novice

Transmitter

BY LEWIS G. McCOY,* WI1ICP

n

L] . . .
- An inexpensive transmitter

m covering the three lowest-frequency
[ ] Novice bands.

u

| | . . .

- keying monitor are included.

]

n
n
u
Power supply and a =
u
]
| |

HE NOVICE TRANSMITTER described in this
Tarticlc has many features that make it espe-

cially appealing to the newcomer. First, and
most important to the beginner, it is very easy to
build and get working. The transmitter is
crystal-controlled, one-tube oscillator capable of
running at 30 watts input on the 3.5-,7, and 21
Me. Noviee bands.

All of the components for the rig, including the
power supply, are mounted on a 2 X 7 X 13-
inch aluminum chassis that is enclosed in a
7 X 9 X 15-inch aluminum box. Enclosing the
rig in a metal case practically climinates the
problem of TVI harmonic radiation. In addition,
the tank circuit is a pi network designed to work
into 50- or 75-ohm loads 8o it is a simple matter
to install a low-pass filter if one is needed.

Another feature of the transmitter is a built-in
keying monitor. The keying monitor permits the
operator to listen to his own sending regardless
of where his receiver is tuned. Special considera-
tions were made in the design to insure the best
keying characteristics. One of thesec is the use of
regulated voltage on the sereen of the oscillator.
By doing this there is no supply voltage change
between key-up and key-down conditions. Regu-
lating the sereen voltage minimizes frequency
shift of the oscillator which is the cause of chirp.
A look at Fig. 1 shows how the screen is regu-
luted. In addition, 4 small amount of cathode biay
is used on the oscillator ([24). 1t has been found by
experiment that using cathode bias tends to
improve the keying characteristics in u cathode-
keyed simple oscillutor transmitter.

Circuit Delails

The oscillator cirenit used is the grid-plate
type, and the tube is a G1)QGA pentode. In =
grid-plate oscillator where o sereen-grid tube is
used, the sercen of the tube beconies the oscillator

# Technical Assistant, QS7T.
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plate. The power output from the oscillator is
taken from a separately-tuned tank circuit in the
actual plate cireuit of the tube. The 6DQGA is an
excellent tube for our purpose because it requires
very little voltage, reducing the danger of fractur-
ing the crystal.

For operation on 8() meters, an 80-meter erys-
tal is needed. On 40, cither 80- or 40-meter crys-
tals can be used, although slightly more output
will be obtained by using 40-mcter erystals. To
operate on 15 meters, a l0-meter erystal is used.
A 10.5-Me. ervstal was tried in the eireuit for
{5-meter operation and although it worked Q.18
there was no apparent advantage over a -f0-meter
erystal.

The tank circuit is in the form of & pi network.
The plate tank capacitor is the variable ‘s, and

OSCILLATOR

RFC,

Ry

OW.
OD3/VR-150

NE-2

KEY
a

5 0

the tank inductance is Lals. (g is a two-scetion
variable, approximately 365 uuf. per section,
with the stators connected together to give u
total capacitance of about 730 uuf. This range of
capacitunice is adequate for loading into 50 or 75
ohms on 7 and 21 Me., When operating on 3.5
Me., an additional 1000 guf. (C7) is added to
the circuit to furnish the needed range of capaci-
tance. [y and Ry are essential in suppressing
v.h.f. parasitic oscillation.

Kceying Monitor

The keyving-monitor circuit is similar to the
unit deseribed in an earlier article.! A ncon bulb
(type NE-2) audio-frequency oscillator is con-
neeted to the cathode of the 61)Q6A at the key
McCoy, “A $1.60 Keying Monitor,” QST, Sept., 1957.

Cioyy . Re
M vV
PHONES I 8,8MEG, (SEE TEXT)
Jp W R,
¢ 470K
3 W,

T RCVR.: T J
(SEE TEXT)({ 3

C(—3-30-upuf. trimmer.

Cy—100-guf. mica.

Cs, Cy, Cio, Cu1, Ci5, C16—0.001-uf. disk ceramic.

Cy4, Cs—0.001-uf. 1600-volt disk ceramic.

Cs—365-uuf. variable capacitor, single section, broad-
cast-replacement type.

C;—0.001-uf. 600-volt mica.

Cx—365-uuf. variable capacitor, dual section, broadcast-
replacement type.

Ci2—500-uuf. mica or ceramic.

Ci3—0.01-uf. disk ceramic.

C14—8/8-uf. 450-volt dual electrolytic capacitor.

J1, Ja—Open-circuit phone jack.

J3—Phono jack, RCA type.

Js—Coaxial chassis connector, SO-239.

L1—10 turns No. 18 wire spaced on a 100-ohm |-watt
resistor.
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L2—6 turns No. 16 wire, 8 turns per inch, 1Y4 inches diam.
(B & W 3018).

L3—23 turns No. 16 wire, 8 turns per inch, 1% inches diam.
(B & W 3018). The 7-Mc. tap is 18 turns from
the junction of L2 and La.

Ls—8-h. 150-ma. filter choke (Thordarson 20C54).

M;— O — 150 ma. (Shurite Model).

Ry — Rs ~— Asspecified.

RFCi, RFC2, RFCy — 2.5-mh. r.f. choke (National R-50).

S —Single-pole 3-position switch (Centralab 1461).

Ss—Single-pole single-throw toggle switch,

Ti—Power transformer: 360-0-340 volts, 120 ma.;
6.3 volts, 3.5 amp.; 5 volts, 3 amp. (Stancor
PM-8410).

Y:—Crystal (see text).
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Fig. 2—This draw-
ing gives the impor-
tant dimensions for
the holes on the
top, front, and back
of the 2 X 7 X-
13-inch  aluminum
chassis

e
1%60.

4+
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juek, Jy. When the key is open, the audio oscilla-
tor is silent, but when the key is closed an wudio
note is heard in the headphones. ‘The head-
phones are plugged into /o which is a juck
that is mounted on the back of the transmitter
chassis. Another jack, J3. is used as o connection
terminal for one end of the lead thut goes to the
headphone jack on the recciver.

Power Supply
The power supply uses a 5U4G in a full-wave
rectifier circuit. A capucitor-input filter is used
and the output voltage is approximately 570
volts d.c. with a trunsmitter cathode current of
90 milliamperes. A 0-150 milliammeter reads
cathode current. The screen and grid currents
are approximately 4 ma. when the oscillator is
loaded. This figure should be deducted from the
total current reading to determine the ymount of
plate current.

Construction

Before drilling uny holes in the chassis, spend
a little time studying the photographs, circuit
diagram, and the dimension drawing, Fig. 2.
(Once you have fumiliarized yourself with the
component lauyout yvou are ready to drill and
punch out the neccssary holes in the chassis.

1f this is your first construction job vou may
not know how to make the rectangular hole for
mounting the power transformer. There are two
methods of doing the job with ordinary tools.
The first consists of drilling a row of small holes
along the inside dimensions of the hole und then
knocking out the center piece with a cold chisel.
A flat file can be used to clean up the edges. An-
other method consists of drilling 14-inch holes
at diagonally opposite corners of the rectungie
and then cutting out the picce with u back-saw
blade.

When the chussis holes wre drilled, you are
theu ready to make up the front and back panels
of the box. The box hus u !39-inch lip around
hoth openings, so the chassis must be mounted
high enough on the panel to clear the lip. Lay
the front panel on « flut surface and place the
chassis front on the punel. The hottom edge of
the chassis should be placed one inch from the
bottom of the panel. The sides of the chussis are
also one inch from the sides of the punel. Tuke &
penceil or seribe and mark off the locations of the
holes for S,, ¥y, und J,, using the holes in the
chassis front for a guide. There is nothing eritical
about the placement of the meter or the shufts
for ('s, ("y and S). The arrangement shown in
the front-view photograph cun be followed to

All of the power-supply components are mounted at the

left-hand side of the chassis and the oscillator section is

at the right-hand side. Mounted on the back wall of the

chassis is the keying monitor. Although not visible in this

view, the monitor components are mounted on a four-
terminal tie point.
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This rear view of the transmitter clearly shows the place-

ment cof all components above chassis. The loading ca-

pacitor, Cx, is at the left, Lz is the vertical coil and L2 the

horizontal one. Rubber grommets are used to prevent

chafing and to furnish additional insulation on the leads
coming from below chassis.

give a bulanced appeuwrance. A procedure similir
to the above should be followed for making the
back panel. Dimensions from the hottom and
sides of the rear panel are the same as at the front.

When all the holes are drilled vou are ready
to mount and wire the various components.
There ure several different types of hroadeast-
replacement variable capacitors on the market.
mome of these have holes tapped in the front of
the frame so that they may be mounted directly
on the punel using machine serews and spacers.
Others have mounting holes only in the bottom.
In this case, the capuacitor can be mounted on &
pair of L-shaped brackets made from strips of
aluminum.

Both Lo and Lj are supported by their leads.
Ome end of Lz is connected to the stator of (s
and the other end to a junction on top of & one-
inch-long steatite stand-off insulator. Le has one
end connected to the stator of (‘g und the other
end to one of the terminals on Sy.

Wiring

If this is vour first construction job. there are
a few points about soldering that will bear men-
tioning. Use rosin-core solder — not acid-core.
Apply the tip of the soldering iron to the work,
and let. the work get hot enough to melt the
solder. If you apply the solder to the end of the
iron it will melt and get around the contact being
soldercd but may not make a good connection.
The work should be hot enough to melt the
sulder. Always be sure that the contact or point
being soldered is c¢lean. (Many beginners make
the mistake of trying to solder enameled-covered
wire without first removing the ¢namel!) Never
use more solder than necessary to cover the con-
nection. Large gobs of solder are unsightly and
contribute nothing to the conunection and may
cause shorts between wires or terminals.

In wiring gear, most builders start otf by first
wiring the power-supply cirenit, including the
filament wiring and the heater circuit. After that,
it is a case of starting at the ervstal and continu-
ing through toward the output until the unit is
wired.

The voltage-dividing network consisting of
Fg und f¢7 provides the correet voltage for oper-
ating the keving monitor obtained at the junc-
tion of g and K7 Rgis 1.65 megohms, and this
value is obtained by using two 3.3-megohm
1-watt resistors in purullel. These resistors and
other smull components can be mounted most
easily on insulating lug strips.
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Adjustment and Testing

Wheun the unit is ready for testing, a 15- or
25-watt electric light will serve as o dummy load.
One gide of the lamp should he eonneeted to the
output lead and the other side to chassis ground.
An appropriate erystal should be plugged into
the ervstal socket, and a key conneccted to the
key juck. N2 may now be closed and the transmit-
ter allowed to warm up.

Set (' at maximum capacitance (plates ¢om-
pletely meshed) and close the kev. Quickly tune
(s to resonance, us indicated by a dip in the
cathode-current rveading. The reason we suy
“quickly” is beeause it is easy to dumage 2 tube
hy running it out of resonance for too long u time.
Ciradually decrcase the eapacitance of 'y and
retouch the tuning of (s as vou sce the loading
increase. The loading will be indicated by the
lamp lighting and by larger values of cathode
currcut. Onee the load lamp lights up, you merely
tunce for maximum brilliance. The cuthode cur-
rent should read between 90 and 100 milliamperes
when the oscillator is fully loaded. (4 should be
adjusted for best keying characteristics.

When you have satistied yourself that the
trunsmitter is working on each band, you are
ready to put a signal on the air. The author has
deseribed some coas-fed antennas that are easy
to construct and which present no problems in
getting them to work properly. A one-clement.
rotary for [5 meters was described in Junuury,
1955, QST? und ulso appears in the 1956 und
1957 Handbooks. Another system which can be
used for 80, 10, and 15 meters was described in
February, 1957, QS7.34 When either of these
antenna systems is substituted for the dummy
load, the adjustment procedure is the sume, and
the cathode current at resonance will rise in the
sume manner as the loading is increased. If the
builder lives in un area that has television chan-
nels where harmonic TVI is a possibility, a low-
puss filter should be used with the transmitter.?

2 * A One-Element Rotary for 21 Me.,” QST., Jan., 1955.

84 A Novice Three-Bund Antenna System,” QST I'eb.
1957.

4 *The Bvils of Multiband Antenna Systems — und The
Clure,”" QST, March, 1957,

% McCoy, *'The Tin-Can Low Pass,” QST, Sept. 1954,
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Something new has
been added 1o this
10B: uotice the tun-
ing eye and the two
knobs at the upper

left.,

Improved Control for C.W.
Operation of 10B Exciters

today’s crowded amatcur bands can be quite

a problem at times. A few moments spent
listening to the majority of side-band stations on
20 or 75 meters, however, should prove to the
doubtful how much of a help good bresk-in can
be. This advantage can be obtained with a.n.
and c.w. trausmission as well if used properly.

The Central Electronics 10B is an excellent
and quite versutile picce of equipment, having
been designed for scveral modes of transmission.
However, the control circuit for relay A (voice-
controlled on side band) is activated directly by
the key on ¢.w. and, although this gives true
break-in, it was felt that operation on ¢.w. would
be more comparable to the other modes of operu-
tion if K, and circuits or switching relays con-
trolled by it were not made to follow the keying
dircetly. The circuitry to be described here
results in two modes of operation on c.w. rather
than one and greatly improves the convenicnce
of station control.

Although designed mainly with the owuers of
10B equipment in mind, this circuitry is simple
enough that adaptation to other types of existing
or homemade equipment is quite feasible.

In designing this circuitry several things were
kept in mind: control must be a positive quick
action achieved with the existing relay, one
triode tube and a minimum of new parts, and it
must in no way detract from the existing control
functions.

As can be seen from Fig. 1, one half of a triode
is used as a d.c. amplifier to develop the control
voltage for the existing relay amplifier tube.

38

Tm} ABILITY to muke and keep u contact on

QNI TR TG

This article describes two simple modi-
fications of the 10B side-band exciter that
will make it more versatile and convenient.
One removes the keying function from the
control relay to give a type of control on
c.w. similar fo voice-operated break-in on
phone. The other involves the addition of a
rectifier and tuning eye as a help in tfuning
the exciter.

HIURIR i

Simple Additions fo a

Popular Transmitting Unit

BY RONALD E. DELP,* W6DAW

When the relay is deenergized, because the relay
amplifier is being biased to cutoff, —100 volts is
also applicd to the grid of Via and cuts it off.
When the key is closed, the d.c. amplifier grid
is grounded and Vya conducts, developing in its
cathode circuit control voltage for the relay

¥ Picld Engineering Force, Western Elcctrie Co.
27, 1280 Kl Mirador Drive,
Pasadena. Calif.
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amplifier. This of course causes K; to pull in,
putting the currier on the air by removing the
blocking bias on the r.f. stages.

When the key is opened, the control voltage
decays slowly, depending on the time constant
of the d.c. amplifier cathode cirenit. The RC
circuit is constantly being recharged during

VOICE RECT.

and was used because it. was on hand at the time.

Incorporation into the 10B is quite simple and
makes maximum use of the original layout. The
“Operation’ switch of the 10B has two “Standby”’
positions, and the ground was removed from one
so the contacts could be used with the new cir-
cuitry to retain a ‘‘Manual” mode of operation.

RELAY AMP

— B+

TO_R.F
OUTPUT

G 8ALS
VOICE » Raon
CONTRO ;
CHANNEL
PHONES
TO EXISTING
IRCUITS
B
-100V.  MZMEG. ts
—\N—
]

TO BLOCKED GRID
KEYING LINE

TUNING EYE

R.F. RECT.

[ T

oY 1

3y | MEG. s000Muf.
1000

TMEG.

Iig. | — Schematic diagram of the, revised 10B. Resistors are "2 watt, Where values of components are not

given, the designations are those in the original 10B unit. S; -

keving and will keep Ay energized long cnough
to be used with slow as well as fast sending speeds.
BRecause the uction is extremely fast and
pusitive upon uctivation and does not depend
upon the amplitude of rectified speech wave-
form for eontrol, a8 during the VOX mode, there
is no noticenble time lag in producing an r.f.
output. Thus we have a **voice control” for e.w.
The - 100 volt bias referred to is supplied
by a built-in supply that is part of the 10B equip-
ment. This voltage is available at several points,
depending upon individual wiring practices,
Although u type 5814 dual triode is shown in
Fig. 1, it is similar to the more common 12AU7

‘The tuning-eye as-
sembly is in the upper
right in this picture,
flanked by the I-meg-
ohm potentiometer
and the rotary switch.
The additional tube
(5814 or I2AU7) is at
the left, between the
power transformer aud

the output coil.
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-~ S.p.d.t. rotary switch

Reference to Fig. 1 and the waccompanying
photographs will indicate possible placement of
purts. The dual-triode tube socket cun be
mounted by using an existing hole that is near
the 6AG7 final. Resistor 0y (G68K) can be
removed o it i8 no longer needed und Cyq (0.25
uf. from terminal 7 of the rear strip to ground)
must be removed to prevent sparking at the key
contacta. Tt will then be impossible to feel voltage
across the key.

The 0.2 uf. capacitor in parallel with (40 was
added in order to keep VOX reluy Ay energized
for u slightly longer period of time when using the

(Continued on page 166)
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Frequency Changing and Mobile
Antennas
A Symposium of Current Methods

of band-switching mobile transmitters and

receivers availuble to the ham fraternity.
Armed with his new rig and visions of quick fre-
yyuency changing, the new mobileer finds that the
transmitter frequency can he changed «quickly
but the antenna won’t take the power. However,
progress is being made ulong the line of antenna
tuning, and this article will review some of the
methods. These will be methods that can be wuce-
complished while you are moving; we suspect that
everyone is familiar with the methods when the
cur is not in motion.

Those who haven't been interested in mobile
work up to now may wonder why there is a spe-
¢ia]l anteuna problem in mobile work; after all,
an antenna is an antenna, isn’t it? To review the
problem quickly, there isn’t uny problem with a
full-sized antenna. This means that a quarter-
wuve-length whip on 10 or 6 meters or below be-
haves pretty much like sny other quarter-wave
antenna working aguinst ground (car body). It
looks like 30 or 40 ohms uat the resonant fre-
quency, and this vatue doesn’t change too rapidly
with frequency. The 30 or 40 ohms isn't. too bad a
load for a picee of 50-ohm coaxiul line.

Limiting the antenna proper to un 8-foot whip,
a8 we go to the lower-frequency bands, we have
to resort to tricks to make the antenna effective
ag a radiator and as a good termination for the
fine. Thesc tricks consist of using base- and
center-loading inductors; the base loading isn’t
too bad on 15 und 20, but center loading is
gencrally acknowledged to be more effective on
40 and 75. Unfortunately, by the time that little
old 8foot whip has been loaded to resonate in
the 75-meter bund, it hus become a fuirly selective

FuR some time now there have been » number

L, C, resonant
al 29 Mc
= short circuit

T >
OC-
I
mm
I 2

o o——-———g—)

u[(—o

29 Mc.

40

9

proposition, und tuning that will work on 3990 ke.
is far from right for 3850 ke.

The Johnson ‘'Bi-Net’’

One of the first methods for multiple-band
operation involved the use of a1 center-loading
trap in the antenna that made the antenna
resonant at two harmonically-related frequencies.
Called the “Bi-Net” by the manufacturer, it
permitted operation on 10 or 20 meters without
touching the antenna svstem in any way. De-
scribed in QST some yveurs ago,! the two-bund
antenna uses the circuit shown in Fig. 1. A 29-Me.
whip can be broken in the center and short-
cireuited by a resunant series circuit, LyCy, with
no change in performance. The sume 29-Me.
whip requires a loading coil, Lo, to operate prop-
erly at 14 Me. L;C; shows capucitive reactance
at this frequency, but an inductance, L3, can b2
found that forms a parallel-resonant circuit with
this capacitive reactance. The parallel-resonant
circuit - ueross Lo has no effect. In u practicul
circuit, Ly and L3 are lumped in an equivalent
inductance Lo Lg has no effect at 29 Me. be-
cause it i8 short-circuited by the scries-resonant
eircuit formed by Ly and ). The QST article
pointed out that the principle can be extended
to include still more bands, but no commercial
application of the principle has been made be-
vond the two-bund Bi-Net.

Motor Tuning

At leust two companies that we know of offer
motor tuning of the antenna for getting optimum

' Pichitino, **Automatic Multiband Mobile Antennas and
Mobile Antenna Churacteristics,”” QST', June, 1953.

Fig. 1 — The principle of the two-
band “Bi-Net" antenna is illus-
trated here. At the left, a 29-Mc.
quarter-wave-length antenna can
be opened at the center and re-
connected with a series-resonant
circuit, L1Ci. The 29-Mc. quarter-
wave-length antenna can be oper-
ated on 14 Mc. by using a center
loading coil, L2. Lz tunes the net
capacitive reactcnce of LiCi out of
the circuit, and L2 and la can be
combined to form L.
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Two examples of motor-tuned base-loading coils. The Master Matcher (left) includes a field-strength meter with the
control box. The MLY-50-A (right} incorporates the motor-tuned base-loading coil and the shunt matching inductor (coil
outside end plate).

performance over u low-frequency band. The
Master Mobile Mounts “ Master Matcher” is a
motor-driven adjustable inductor intended to
mount in the trunk close to the base of the an-
tenna. A loading coil is used in the center of the
antenna to bring the antenna to resonance at the
high-frequency end of the band (80 or 40), and
additional inductance is added at the base as
the operator shifts to a lower frequency. Part
of the Master Matcher puackage is » control
switch and field-strength meter; the f.s. meter
connects to the regular broadcast untenna of the
car and indicates maximum radiation from the
transmitting antenna. Shifting frequency within
# band merely involves setting the transmitter
frequency, turning on the transmitter, aund hold-
ing the control switch on until the base loading
¢oil is brought to the proper inductance value.
The output stuge tuning is then touched up if
required. A separate device, the Micro-Z-Mutch,
is available to provide a shunt matching inductor
to provide u better match between the couxial
line and a base- or center-loaded antenna.

The Morrow MLV-50-A is a somewhat similar
unit and is used in the sume manner. It differs
slightly, in that a matehing inductor is included
that helps to transform the base impedance up
to 75 ohms on 75 and 40 meters. The package
includes the control switch and cubles (15 feet)
but no ficld-strength meter. A field-strength
meter, the FS-1, is available as a separate item.

The motor-driven base-loading inductors serve
a very useful purpose at the lower frequencies
where it is difficult to use u given center-loaded
antenna effectively over much of the band with-
out retuning. On the higher-frequency bands

Fig. 2—Electrical diagram of the Antenna. The
switch on the loading coil and the indicator switch
are ganged and motor driven. The milliammeter
reading shows what band the antenna is tuned to,
and reads nothing unless the switches are stopped
at spots that make contact.
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.t,hey are merely run down to their minimum-
inductance setting su that they ure cffectively
out of the circuit.

Motor-Driven Band Changing

A third approach to remote antenna-frequency
changing can be found in The “Autenna’ manu-
factured by Rafred Knterpriges. This is u center-
loaded antenna with a linecar switch running up
the center of the coil. The switch is motor-driven
from ¢nside the antenna, and it progressively
shorts out the coil. Three inductance values are
used to cover the 8-meter phone band, and the
40-, 20-, 15- and 10-meter bunds are ench covered
by one position of the switch. The operator knows
what band the antenna is on by reading a meter
on the dashboard-mounted coutrol panel, ul-
though if he is verv far off the deadness of his
receiver is a good indication as well.

The photograph on page 162 will give a fair
idea of the drive mechunism. Unfortunately, we
didn’t have a photograph of the switch that runs
up the center of the loading coil. The movable
urm of the linear switch is connected to u string
connected to the motor, us shown in Fig. 2.
Running the motor in one direction moves the
switch arm up into the coil and running it in the
opposite direction pulls the switch arm out of

{Cnntinued on page 162)
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Fig. 1—Product-detector characteristics as observed by varying the signal input to a "Poor Man's Signal Slicer.”

~KVERAL local hams have shown considerable
interest in the ‘‘ Poor Man’s Signal Slicer,” !
and many have reported improvement in
receiver performance when using this device.
After examining the uriginal article, I concluded
that the performance might not be as good as
should be obtained, due primarily to excessive
signal input. In addition, there has arisen u dif-
ference of opinion between certuin hams us to
whether W2CSY’s circuit ? is any better thun u
heterodyne detector (e.g., diode und b.f.0.).
When W3GKM constructed the circuit pro-
vided by Canter the opportunity was taken to
make a few simple meusurements to determine

Notes on the
Product Detector
Measurements on

““The Poor Man’s Signal Slicer’’

BY DAN HEALEY,* W3HEC

E QTR

This is an article describing some ex-
periments with the product detector,
and the conclusions may benefit your
present or future receiver. Here again
is a good demonstration of the fact
that in radio the circuit isn't every-
thing; it's the way that you use it.

SN

2
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N

what demodulation characteristics are obtained.

An input signal of 455 ke., amplitude-modu-
lated at 400 c.p.s., was applied to the input of the
slicer, and the b.f.0. was adjusted so that the dif-
ference frequency between it and the signal car-
rier was 1000 c.p.s. A wave analyzer was used to
measure the output of the slicer. 1f true product
detection occurs the only output frequencies will
be 600, 1000, and 1400 cycles per second. Non-
linearities of the type producing even harmonic
distortion result in intermodulation components
at 400 cyveles per second and 800 cyeles per
second.

Intermodulation components oceur in hetero-
dyne linear detection, but they are primarily re-
lated to the size of the h.f.o. signal relutive to the
incoming signal and not to the detector churuc-
teristic.

Fig. 1 shows the results of the measurcments.
Fig. 1A shows the intermoduluation components
resulting from the a.m. signal side bands beuting
with the a.m. carrier and beating against one un-
other. It ix obvious that the signal input to the
slicer must be muaintained at a low level if such
distortion is to be kept low. The b.f.o0. signal like-
wise should be small for low distortion.

Fig. 1C indicates that the output is propor-
tional to the h.f.o. signal when the b.f.o. signal
is small; at maximum b.f.o. injection the de-
modulator is operating as a cuthode-coupled
heterodyne detector rather than as a product
detector. Referring to Fig. 1A it is observed that
product-detector operation produces about 10 db.
less distortion than the heterodyne detector op-
eration. When straining for QRP Europeans on
3.5 Me. this 10 db. can be significant (if the re-
ceiver is lineur up to the slicer).

The gain between the slicer input and the signal
wrid of the demodulator was 623 for this particu-

* P.0). Box 746, Baltimore 3, Md.

! Canter, *The PPoor Man’s Signal Blicer,” @ST, Dec.,
1956, and QST, Jun., 1457, p. 26. (The “xslicer’ is connected
just ahead of the detector in an ordinary receiver's 455-ke.
t.f. amplifier. A crystal-controlled 6BE6 converter in the
slicer heterodynes the signals to 50 ke., where they pass
through two tuned circuits and then go to a product detee-
tor. Resultant audio output is fed back to the receiver's
audio amplifier. -~ £d.),

# (lrosby, * Reception with Produet Detector,” QST,
May, 1936.
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lar unit. Inputs to the product detector on the
order of 2 volts r.m.s. for the b.f.0. and 0.1 to 0.3
volts r.m.s. for the signal are suggested. These
voltages are somewhat lower than those recom-
mended by Crosby. but are of the same order of
magnitude. The corresponding level of the 455-
ke. signal applied to the slicer will he 0.015 to
0.045 volts r.m.s. When proper input signal levels
are employed the **Hybrid Detector’” position
of the slicer will not be of much use.

The usual communications receiver is designed
to operate on a.m. with a normal signal level of
2 to 10 volts at the detector. An HRO-50 was to
be used with the slicer. With the a.v.c. on, the
voltage at the detector of the HRO was measured
a8 5 volts r.m.s. on strong signals. With the b.f.o.
on, the a.v.c. is disconnected and the voltage ex-
ceeded 20 volts r.m.s. when the manual gain con-
trol was left st maximum. The b.f.o. injection
voltage, however, was only 2 volts r.m.s.

At the plate of the last i.f. stage the voltage
was between 10 and 20 volts r.m.s. on strong sig-
nals uas the receiver was tuned across the 14-Me.
band. A 10 uuf. capacitor couples the i.f. signal
from the last i.f. tube to the n.f.m. socket. The
voltage at the n.f.m. socket was 3 to 6 volts
r.m.s.; the reduction was due to the v.t.v.m.
capacitance us well as the coax cuble between
the socket pin and the 10-uuf. capacitor. A shunt
capacitor, Cy, was added to the input to the slicer
to reduce the voltage, as shown in Fig. 2.

\When this is done the receiver can be operated
with the r.f. gain full on and a.v.c. *‘on.”’ To uvoid
eross modulation caused by adjacent signals op-
erating the a.v.c., the crystal filter should be used
along with the signal slicer.

The a.v.c. circuits in the HRO are not entirely
acceptable for s.s.b, and c.w. reception, but they
do work to some degree in conjunction with the
slicer when receiving such signals. A worthwhile
modification to the HRO a.v.c. would be the cir-

3 Luick, “Improved A.V.C. for 'gid;w Band and c.w,”
QAT, Oct., 1457,

MIXER
6BE6
Cy ~

RECEIVER

35/:/u‘_:J1

cuit described by Luick.® This was not put
in the HRO, but probably will be added at an
early date.

One disadvantage of operating the signal slicer
a8 a product detector is that the audio output is
small. This results from the fact that the device
is an inefficient converter, but this is the price
paid for the low distortion. Crosby indicates that
the conversion gain of his unit is unity.* How-
ever, for low distortion the conversion gain that
way realized in W3GKM’s unit was — 16 db.

As noted on Fig. 1B, 0 db. was equivalent to
% volts r.m.s. With the desired operating condi-
tions for the slicer the audio output would only
be about 60 millivolts for a 1000-cycle audio
tone. With such a small signal hum problems may
he encountered, and it is wise to add additional
filtering on the voltage applied to the grounded
grid amplifier. 1f the cathode capacitor in the
grounded grid stage is increused in size, a worth-
while increase in audio is obtuined.

In the plate of the grounded grid stage the
5000 pput. filters the b.f.o. signal and i.f. signal
components so that. they do not saturate or intro-
duce intermodulation distortion in the audio
stages which follow the slicer. Such a capacitor,
however, destroys the audio response. An increase
in the size of the cathode capacitor reduces the
the output impedance of the grounded grid stuge
so that a wider audio band width is obtained.
Alternatively, some of the b.f.o. signal may be
fed into the grid of the grounded grid stage® il
still wider audio response is desired. The audio
response, however, will be limited by the selec-
tivity of the 50-ke. i.f. transformer.

B.F.O. Injection

The maximum b.f.0. signal obtuined with 250
volts plate supply was 13 volts r.m.s. If a linear

* Telephone conversation following MARS Technical
Net broadcast on 7635 ke.
% Tech. Topie, ** Transformerless Balanced Modulator for
Single Side Band,” QST, February, 1957,
BFO
poer e

[
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Fig. 2-—Pertinent portions of the slicer discussed in the text. Values changed from the original are Ry and
C, through Cs. Unless otherwise indicated, capacitances are in uf., resistances are in ohms, resistors are V2

watt.
C; — 100 ppf.

C3—1000 to 3000 puf. Larger valve will reduce distortion but also reduces output level.
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. . . SIGNAL 8 Fo0. GROUNDED

Fig. 3—The equivalentdia-  riiower FOLLOWER GRID AMP.
gram of the product de-
tector. The subscripts 1, 2 Wy Y
and 3 refer to the signal T J 1
ccn:ode fgllower, thedb.f;a. e Rl b ";P:z s l;a[m!w/if/
cathode follower and the £ e & TpytZy toa o
grour.ded-grid amplifier SEY) A %1000 + yi,u_.,“ /‘W?’?.‘;””ed‘ﬁ”‘d
stage, respectively. Z7, is (cen) Hats ’ whplrier
the plate load for the am- NG 1+ 425 l

plifier stage. J

potentiometer is used for b.f.o. injection then
about onc eighth rotation will give the suggested
injection voltage. If desired, an additional re-
sistor, 2y, can be connected between the b.f.o.
and the potentiometer, us shown in Fig. 2.

Operation of the Product Detector

ff one signal is applied to w pair of resistors in
series, and if the other signal (b.f.0.) varies one
of the resistors so thut its resistunce is directly
proportional to the instantaneous value of this
signal (b.f.o.), the signal appearing across the
variable resistor will be u modulated signal. If
both signals are sinusoidal and if the variable
resistance is very much lower than the fixed re-
sistance, the resultunt modulation will be distor-
tionless. The product deteetor operates in such &
fashion. The modulated signal consists of the i.f.
signal modulating the b.f.o. signal. Side bands are
generated, and if for simplicity we assume a single
frequency in the i.f. signal, two side frequencies
only are generated. One is the sum of the b.f.o.
frequency and the i.f. signal; the other is the dif-
ference between the b.f.0. und the i.i. signal. The
former is filtered out in the plate of the grounded
grid stage, and the latter is the desired audio
output.

An equivalent circuit for the product detector
is shown in Fig. 3. The quantities r,3 and u3 are
constant. 71, w1 and rps, w2 depend on the in-

stantaneous values of the b.f.o. and i.f. signal
respectively. At the positive peak of the b.f.o.
signal rpe is & minimum, and beecause of the addi-
tional bias appearing on 1’y due to the b.f.0. signal
rp1isa maximum. Similarly, at thenegative peak of
the b.f.0. signal, rp2 is & maximum and rp; is 2 mini-
mum. g; and gg also change slightly, but their
effect is trivial. The i.f. signal also varies the rp of
the h.f.o. cathode follower, but its etfect in the
modulation process is much smaller than that of
the b.f.o. signal. 1t is this variation of the plate
resistance of one of the cathode followers by the
signal from the other cathode follower that re-
sults in modulation. A linecar variation in plate
resistance with grid voltage implies that the relu-
tionship between the plate current and the grid
voltage is square law. By eritical adjustment of
the operating point of the tubes in the product
detector it is possible to realize this condition
more ciosely and obtain somewhat greater effi-
ciency for the same distortion.

Admittedly, this is an inefficient detection
process, but it does result in low distortion.

It is hoped that this note might result in a
somewhat better performance of many of the
“Poor Man's Signal Slicer’” units that huve been
built. The measurements reported here have con-
vinced the writer that the receiver to be used in
the 1958 DX test should incorporate the triple
triode detector.

Sfe-Stravs %

What's in a name, or call? KOGUM is Carl
PStamps.

THE CHRISTMAS CITY
Bethlehem, Pa.

W3LEZ finally qualitied for the WAVE cer-
tificate, by working WONLJ/VE! in Prince
Edward Island. Even more remarkable, WONLJ
wus operating from the same (QTH, building,
room, and operating table that W3LEZ used
when ke was there in 1956.

— e e m—

One morning K6TRG worked K6RPJ. ()n the
next morning at the exact sume time, exact same
frequency, entirely by chance, he worked IX2RPJ.

Straight man: “What are you doing?”

WS8SSA: *“ Adjusting my key.”

S. m.: **Why don’t you huve it connected?’’

WB8SSA: “ You don't have to conncct it — it's
a wireless key."”

QST for



perhaps unique, in that it was established

especially to promote interest and activity
in the amateur bands uhove 1000 Me. Most of
the members are technicians or engineers working
in the electronics field at defensc plants in the
Los Angeles area.

One of our objectives has been to develop
amateur-type communications systems for our
microwave bands that could be duplicated with-
out great expense by the average umateur. We
have recognized for some time that interest in the
microwave region was low because so many
potential enthusiasts feel that a fully-equipped
microwave [ahoratory is a prerequisite Lo success-
ful amateur communication above 1000 Me.,
even for short-distance work. One of our simpler
microwave stations, now heing used successfully,
has only five tubes, including two rectifiers. It
can be built for less than $30.00.

A Duplex System for 3300 Mc.

At present, members of the society use a
duplex system, with a frequency difference of 30
Me. The klvstron runs all the time, scrving as
transmitter and loeal oscillator, Kffort is concen-
trated on the 3300-Me. band, because oscillators
for it are readily available on the surplus market.
The 726A and 2K28, with their cavities, are most
eusily obtained, aud they are the least expensive.
Cylindrical wave guide for 3300 Me. cun be made
from an ordinary becr can. The half-quart size
has adequate length for onr purpose and it will
pass frequencies between 2700 and 3500 Me. in
the TL,, 1 mode only.

One of our earlicst efforts, und one of the best,
wus the “pola-plexcr’” shown in the photograph
on puge 46, This allows duplex communica-
tion with a 30-Me. frequency difference, using
mutually perpendicular wave guide feeds for
transmission and reception.

Polarization is neither horizontal nor vertical,
but is at a 4b-degree ungle. The transmitted
energy from each station is polarized 45 degrees
to the right, looking down the line of propagution
from the transmitter. ‘The received energy is then
polarized so that it may be reccived with maxi-
mum strength by a receiving probe at right
ungles to the one used for transmitting. A more
detailed explanation of our pola-plexers follows.

A 726A klystron is mounted a quarter wave-
length from the clored end of the heer can. A
probe projects into the can through a smull hole,
and its length is adjusted for maximum radiation.
It would be desirable to place the receiving probe
at the sume distance from the end, but this is not
possible mechanically, so the receiving probe is
mounted 24 wave length from the closed end.
This gives electrically identical results. These
two probes are at an angle of 90 degrees, us may
be seen in the photograph.

A third probe is placed between the transmit-
ting and receiving probes in a verticul position.
This is a convenient adjustment for locul-oscilla-
tor injection. The receciving probe is tuned. for

THE San Bernardino Microwave Society is

*600 West “J’" St., Ontario, Calif,
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A Radio Club for
Microwave Enthusiasts

San Bernadino
Microwave Society
Specializes in Work
Above 1000 Mc.

BY W. H. BAIRD,* W6VIX

Below: The 1200-Mc. antenna is shown here mounted in

the same dish as was used at 3300 Mc. This arrangement

was aiso employed in setting the 190-mile record on both
1200 and 3300 Mc. in 1956,
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Above: Close-up of one of the San Bernardino Microwave
Society's 3300-Mc. pola-plexers. Receiving probe and
crystal mount show nearest the open end of the can. The
klystron probe is perpendicular to the receiving probe, at
a quarter wave length from the closed end. Vertical probe
between the other two is local oscillator injection adjust-
ment. Right: W6VIX operates beer-can pola-plexer on
3300 Mc. feeding a 4-foot dish. This equipment was used
in making the 190-mile contact in June, 1956, that still
stands as the world's record on that frequency. Below,
right: Microwave mobile antenna mount used by W6VIX
on 3300 and 10,000 Mc. in setting the 124-mile record
on the higher frequency. Dish is 8 feet in diameter. Two-
meter antenna showing over the top of the paraboloid is
for liaison use.

optimum length, and a crystal connected at the
upper end. The ¢rystal mount may be seen at the
upper left of the picture. Energy at an intermedi-
ate frequency of 30 Mec. may be tuken off the
vrystal if the frequency separation of the two
transmitters is maintained at 30 Me. This i.f.
energy is then amplified and detected by conven-
tional methods.

The beam width of the pola-plexer is about 160
degrees, making it suitable for use with most
parabolic reflectors. Use of one in this way is
shown in another photograph. Constructional
details of various types of pola-plexers, klystron
power supplies and i.f. amplifiers will be pro-
vided at a later date by Dale Bredon, W6BGIK.

124 Miles on 3300 and 10,000 Mec.!

The ARRL V.IL.F. Parties provide excellent
opportunities for field-testing new e¢quipment.
During the June V.H.F. Party we had such good
results on 10,000 Mec. that we decided to try n
longer path uat the earliest opportunity. The
equipment used had not been designed especially
for DX work, but was merely an assembly of
parts we had on hand, put together to guin addi-
tional multipliers and contacts in contest work.

(On June 23, W6BGK went to the Green Valley
Luke cabin of W6IHK, near San Bernardino, at
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an elevation of 7200 feet. I went to Mt. Pinos,
elevation 8800 fect, near Bakersfield., The uir-
line distance between these two points is 124
miles. The path is just barely line-of-sight, skim-
ming Mt. Frazier 10 miles from Mt. Pinos by
150 feet, und another hogback near the middle
of the path, also by 150 feet.

Dale used a 27-inch paraboloid, with a stand-
ard X-band Cutler teed. The oscillator was a
Varian X-13, teeding a magic T coupled to the
IY urm. The H arm wus coupled to a tunable
erystal mount, feeding a 30-Me. i.f. system. My
cquipment was similar, cxcept that I used a
2K39 klystron and a horn-fed 8-foot dish. Two-
meter cquipment was used for a liaison circuit.

Clontact was established at noon on 144 Me.,
and we went directly to 10,000 Mec. After ahout
a half hour of panning with the dishes and much
tuning, we gave up. The beam widths and equip-
ment adjustments at 10,000 Mec. were just too
critical to make the grade without some prelimi-
naries on a lower microwave band. Accordingly,
we removed our 10,000-Mec. feeds and replaced
them with beer can pola-plexers on 3300 Me.
Using accurate compasses and levels to orient
our dishes, we turned on our 3300-Mec. oscillators
and within a few minutes had established good
39 communication on that frequency.

It was then possible to aim our antennas pre-
cisely for maximum signal, adjusting both in
azimuth and elevation. There was plenty of time,
#o we talked for about an hour on 3300 Me. to
check signal quality. There was very little fuding.
We then changed back to 10,000 Me., and after
about 10 minutes 1 heard Dule calling me fran-
tically. He had been trying to let me know that
he heuard me on 10,000 Mec. the moment I applied

the voltages to the 2K39.

Signals faded quite a bit at first, but after half
an hour of tuning at both euds we attributed
most of this to klystron drift. Dale’s signals
peaked about 87, and he gave me a maximum
report of S9. Later we calculated the signal paths
and concluded that we were as close to the cal-
culated signal strength as could be expected.
Recalling the old polarization argument, we
changed from vertical, which had been in use up
tu that time, to horizontal. After about the same
length of time on both polarizations we con-
cluded that there was no observable difference
hetween them at this frequency.

Microwave Propaganda in Preparation

As the purpose of the San Bernardino Micro-
wave Society is to promote greater interest in
amateur work above 1000 Mec., we are getting
together slides and talks on amateur equipment
for microwave communication and will present
this material before radio clubs of the Los Angeles
areas. Another current project is construction of
gear for the 5600-Mec. band.!

We plan to continue along these lines, building
and improving equipment and promoting interest
among the technically-inclined. Mectings of the
San Bernardino Microwave Society are held the
first Thursday of each month at the Chatfee Col-
lege Annex in Ontario, at 7:30 r.m. Anyone
interested in the frequencies above 1000 Me. is
welcome. Note that our society has nothing
whatever to offer those interested in lower bands!

! Later word from W6VIX: On Oct. 13 W6VIX/6 and
K6MBL (a Technician licensee) worked 2-way over s 34-
wile path on 5650 Mec. This is the first amateur work re-
ported on this new assignment. Previous work was done in the
old band at 5250 Me., the temporary postwar allocation.

FEEDBACK

WOCO has asked us to correct u number of
tvpographical errors in connection with his
“Foreword” to various volumes of QST

a) Qctober, 1054, QST, p. 43, line 6 — change
the date to read August, 1915.

b} October, 1954, QS7T', p. 43, line 10 — change
the date to read August 7, 1915.

¢) October, 1954, QST, p. 43 — expand foot-
note 4 to read as follows:

“43 to 4, December 1915. The August 7th date (with
no year mentioned) appears in the reply of Sec. Daniels on
4 December 1915, The vear must have been 1915, Maxim's
letter stated that the League (as of the time of writing)
bad been in operation one year. Sce. 3, December 1915, See,
ulso, Clinton DeSoto’s book, Two Hundred Meters and
Down, at page 45 ', . . in the autumn of 1915 Hiram Percy
Maxim addressed letters to the Secretary of War and the
Secretary of the Navy offering the services of the A.R.R.L.
und its members in case of emergeney. . . "

d) October, 1457, QST, p. 70 — the KEditor's
Note aut the bottom of the first column is incor-
rect. The reference to footnote 66 in July 1957
QST should have stated that the correct cull
was 2FP.

e) October, 1957, QS7T', p. 72 — first column,
line 12 and line 16, correct the call to 2KP.

f) October, 1957, QST p. 72, footnote 119 —

December 1957

change the call 2PF to 2FP, in three places.

— e o

Robert ¥. Tschannen, WOLUO, reports that he
has been swamped by letters and telephone culls
regarding his ‘“Club-Saver Portable’ 2-meter
station deseribed in October QST. Several errors
were drawn into the schematic dingram as pub-
fished. Corrections are as follows:

Add a 10-uf. 450-volt electrolytic capacitor to
ground from the junction of the audio gain con-
trol and the 10K resistor. This capacitor is onc
section of the Mallory Type FP376.1 assembly
used in the rig.

Coil Lg is center-taupped. This is indicated on
the drawing, but not mentioned in the cut lubel.

The 3900-ohm resistor in the oscillator plate
lead, and the 2200-ohm resistor in the tripler
plate lead will have a more satisfactory sufety
factor under mistuned conditions if the wattage
rating is increased to 2 watts.

The two lower terminals of the microphone
juck, Ju, should be connected together. This will
give a somewhat better bias condition on the
6AQ5 when the microphone is not connected.
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Top view:

Controls along the top, from left to right, are for C2 and

Cj, and the slugs of L2 and Li. The microphone jack and
the two toggle switches are at the bottom.

Bottom view:

The three power transistors are mounted externally on the

rear end of the aluminum enclosure. The phono connectors

are for receiver input and antenna, with the r.f. power-

supply connector below. The control to the right is for
audio gain.
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Although the 15-waftt transmitter de-

scribed here by W8PYQ is a 6-meter
mobile job, the advantages of the 10-

watt transistor modulator may be

applied to any rig running up to 20~
waitts input. In mobile installations,

power for the audio section is obtained
directly from the car's 12-volt storage

battery, leaving the power unit free to

supply the r.f. section only.

LTINS

T T
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Transistor Audio
for
Mobile Rigs

A Compact 6-Meter Unit

BY JOHN O. GALLOUP, *W8PYQ

for transistors in ham radio is in mobile

equipment where rompactness is of more
than ordinary importance. The practical possibil-
ities bave become definitely significant since
transistors capable of handling 10 watts of audio
wert made available. Not only do the transistors
themsclves occupy little space. but the size of the
power supply can be reduced sinee the transistors
obtain their d.c. input power directly from a
12-volt car storagce battery. An example of what
can be done in the way of miniaturizing is illus-
trated in the photographs which show the details
of a 15-watt 50-Me. transmitter with an all-
transistor audio scetion. The whole thing is
contained in a & X 5 X 9-inch aluminum bhox
(a3 X5 X 9ls-inch aluminum chassis makes a
satisfactory substitute). In my installation a
Heath 260-volt 60-ma. vibrator uuit supplies the
r.f. section.

ONE oF TOE MOST immediate applications

Circuits

The r.f. circuit shown in Fig. 1 is straightfor-
ward, beginning with a4 25.1-Mec. third-overtone
erystal and the first triode section of a 12AT7.
The plate is slug-tuned to 25.1 Me. and the out-
put is fed to the grid of the other triode section of
the tube which doubles frequency to 50.2 Me.
Ample drive is obtained at the grid of the 6417
for proper Class (! operation. A balanced tank
eircuit is used in the output of the final so that
neutralization may bhe ecasily added if found
necessary. The output link circuit is tuned with a
100-puf. variable.

The audio section is a modification of a design
suggested by one of the transistor manufacturers
for loudspeaker drive. The specech amplifier,
which has three stages using 2N 107s, has enough
gain for a crystal or high-impedance dynamic
microphone. The Class B modulator using a pair
of 2N256s is driven by a 2N255. The third 2N 107
ig used with the collector grounded to mateh the
low-impedance input of the 2N255.

®AR Gaurrison, Battle Cireck, Mich.
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AMPLIFIER

L2—12 turns No. 12, 2-inch diam., self-supporting, tapped
speaker transformer in reverse).

RFCy, RFC2, RFCzg—Approx. 7 uh. (Ohmite Z-50 or equiva-
Te—Modulation transformer—see text (Thordarson 24571

L;—4 turns insulated hookup wire around center of L3.
Ti—Transistor driver transformer (Triad TY61-X).
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Fig. 1—Circuit of the 15-watt mobile rig with transistorized audio section. All r.f. bypasses are disk ceramic. R.f. coupling
capacitors may be mica or ceramic. Capacitors marked with polarity are electrolytic. All resistors are V2 wait.

C2—Midget variable, 100 uuf. (Hommarlund MAPC-B-

Ki—Midget antenna relay (Advance AM2C or similar).
Li—18 turns No. 18 enameled close-wound on %a-inch
L2—5 turns No. 18 enameled close-wound on Ya2-inch

Ci—Miniature butterfly, 11 uuf. per section (Johnson
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Construction  the space. Small components are supported on a

Most of the constructional details will be
evident from the photographs. There are doubt-
less some who will want to do 4 fancier job. The
r.f. scetion is at the front, with the tubes mounted
horizontally trom an aluminum partition. This
partition is spaced just far enough to the reur to
make room for the slug-tuned coils and the out-
put tank circuit. The crystal is soldered directly
to the oscillator tube pins.

The sudio section occupics the remainder of
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terminal board. The two audio transformers are
mounted alongside the 6417 with their windings
at right angles. A Z-shaped shield sepurates them
from the other audio components.

The three power transistors are mounted
externally to provide us much cooling us possible.
Since the collectors of the 2N255 and 2N256 are
connected to the metal shells, these transistors
cannot be mounted directly on the chassis. [
insulated them with sheets of asbestos packing

¢
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about l-inch thick. They could also be mounted
on insulating studs to spacc them from the
chassis. It should also be noted that both sides of
the microphone circuit must be insulated from
ground. The shield of the microphone cable is
connected to the second insulated terminal of a
“three-way '’ microphone plug.

A speaker transformer connected in reverse is
used as the modulation transtormer.! The 5000-
ohm tap on the primary is used for the secondary.
The 16-ohm sccondary is used as the primary.
The winding has taps at 4 and 8 ohms, and it
should be noted that since the impedance ratio is
proportional to the square of the number of turns
the center tap will come at the 4-ohm tap, not the
8-ohm tap.

Adjustment

T did not inciude a meter, but adjusted the r.f.
section for best output with a field-strength
indicator. The oscillator and doubler can be
checked by listening on a receiver while adjusting
the slugs. There will be an increase in signal

! Triad now makes an output transformer suitable for
this purpose—the Type TY6B5Z— L.

Looking down into the
transmitter enclosure.
The r.f. section is to the
right. The 12AT7 oscil-
lator-doubler (above)
and the 6417 final
(below) are mounted
horizontally from a
shielding partition. The
crystal is soldered di-
rectly to the oscillator-
fube socket prongs.
The antenna relay is in
the upper left-hand
corner,

strength when the slug is adjusted through
resonance. If there is any fundamental-frequency
instability in the final amplifier, « small neu-
tralizing capuacitor made with twisted wire can
be connected between the lower end of the tank
and the grid of the tube. [ didn’t find neutralizing
necessary.

Depending on the rating of the supply, the
final may be loaded up to a plate current ot 50
ma. The modulator should draw about 10 ma.
idling and swing up to peaks of about 1 ampere
on voice. It supplies more than adequate power
for 100 per cent modulation of the final at full
loading. It is important that the change-over
switching system provide for turning off the 12-
volt supply to the transistors during stand-by
periods so that the transistors will have an oppor-
tunity to cool off. With the urrangement shown
in Fig. 1, no difficulty from overheating has been
experienced.

Using a vertical antenna on the car, ground-
wave contuacts as far ug 20 miles huve been made
with 39 reports. The rig will fit neatly under the
dash of most cars and will give many miles of
mobile v.h.f. fun.

e Strays s,

One of the gals on our stalf has looked at so
many cards from the six continents that she says
it is driving her WAC-ky!

WO6LHY reports that on 4 receut trip to Cubu
by ferry from Key West he could not get his
station wagon equipped with mobile gear through
customs. He had to remove every piece of ham
gear from the car and the ear was searched
thoroughly before he could proceed. The amateur
gear was not returned to him until he arrived at

50

Key West on the return trip. He suggests that
amateurs making the trip should remove their
gear before embarking.

K6K1H, among others, sends us this one from
the San Francisco Call-Bulletin — “Mrs. Lucille
Morrison, a Los Angeles marriage expert, recom-
mends husband-seckers to tauke up ham radio as
4 hobby, move away from home and family, and
go to Wyoming where there is 2 woman shortage.

QST for



| 2 13 |4 5 6
HAM
CROSSWORD |1 12 13 14
16 17 18 19
By
Terry Griner, |22 23 24
W4ECP/3
/ 27 28 |29 30
32 33 34
36 37
Across 40 41 42 43
1. average sig has a
larger - -— on 20 44 45 46
than 40 meters
5. bably t -
P o avearore POB™ 137 48 49 50 51
7. tinger used mostly
on a straight key
11. HZ is this type of 52 53 54 55
country
12, prefix of seven coun- 56 57 58 59 |60 61
tries around Ku-
rope
13. to do or commit |62 63 |64 65 66
wrongly
15. used on all hi-fi ree-
ord players 67 68 69 70
16. weep
17. an award very pop-
ular throughont 7 72
the world
19. usually around
14.280 Me.
21. letters placed on a lot of tubes 3. No
22, prefix to “Little America’ 4, a c.w. goodby
23. was mainly a headache to old timers 5. popular award requiring 6 QSLs
24. prefix to country U. 8. hams can now work 6. popular contest for W and VE hams (abbr.)
25. united auto workers (abbr.) 7. part used in all ham units
27. symbol for calcium &, District Attorney
28, Ham's abbr. for surry 4. one dyne o centimeter
30. to approve of 10. abbr. for one of a ham’s main units
32. he does not need a xmtr 12, in being
33, similar to pitch used in dry cells 4. Tawaii
34, prefix of Avey Island 17. W3 (abbr.)
37. doubleplay (abbr.) 18, undesirable characteristies in a sig,
8. Chemical symbol for thulium 20. type of a coil
3Y. Abbr. for switch 23. group of Spanish I[slands
40. its prefix contains more dots than any other prefix 26. would be happy if we did this in FD

. ulllicensed hams have had at least one of these
. American Red Cross (abbr.)

. all active hams must have one (usually bought)
. their famous saying * Pse QSL"’

. used in KL7's country

. electrically charged particles

abbr. for ocean

prefix of country whose name is same as a fowl
5. chemical symbol for tantalum

. represented by a sine curve

word hams use in place of *“for’

one of three prefixs used by this conntry

. bX

. probably most used abbr. by hams

5Y3

for of transportation (abbr.)

7. central America republic {prefix)
8. undesirable to see in a xmtr

649, a social group

70. Roumania

71. Cancel Nr- {Q sig.)

i

Kenya is 8 ———

<.

Down

1. Handles Traflic
2. Large radio organization
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53,
Hts,
57,
58,
a0,
62.
63.
4,
G5,

code
wave length which lies between .01 em and 30 km
Ampere Hour (abbr.)

. abbr, for weights

a nice Kuropean catch
standing wave ratio
— - '8 experiments or his modulus

. general destruction
. governmental agency controlling interstate commerce

{abbr.)
QRT

. a headache for hams

heam

. 57.3 degrees

——— bhand fm

handles trattic

coulomb passing through given point in one second
forms of all radio regulations

second word in KP4’s country

past part. of lend

its symbol is Cireek letter omepa

certain rodents

a stage in history

it is sweeping the country, hams included

(T'urn to page 202 for solution)
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11th V.H.F. Sweepstakes, Jan. 4 and 5

New Scoring Svstem Adopted; Certificates to ARRL Section,
Novice, Technician Winners; Gavel to Top Club

open to all amateurs able to work 50 Me. or
higher, will bring excellent opportunities for
new DX records, additional stutes, and making
new v.h.f. acquaintances. The contest begins at.
2:00 p.M. your local time Saturday, January 4,
and continues until midnight Sunday, January 5.

Just call “C(Q) Sweepstakes” or “CQ SS” to
get in touch with other contestants, then ex-
change S8 information as shown in this announce-
ment. This data is similar to a message preamble,
with the ARRL scction (sce page six of this QST')
substituted for the city and stute, and the signal
report replacing the “check.” You can rework o
station for credit on each v.h.f. band, so ability
to work 50, 144, 220, ete., pays off in additional
score points.

With one exception, the rules this year are the
satne as in previous contests. The exception is in
computing the multiplier, which has formerly
been the number of sections worked and now will
be the number of sections worked plus 10. E.g., if
7 different. ARRL sections are worked, the mul-
tiplier is 7 plus 10, or 17. The objective is to re-
duce slightly the advantage of more populated
areas, such as the East Coast, in being able to

THE ELEVENTHE ARRL V.H.F. Sweepstakes,

work more nearby sections within normal (i.e.,
without a band opening) communications range.
While it is impossible to set up rules for an ama-
teur operating activity guaranteeing equal scoring
opportunity for each part of the country, the
ARRL Contest Committee does feel that this
ruiles change is » desirable step in that direction.
Because of the additional multiplier credit of 10,
all scores will be higher, but scores from stuations
with a smaller number of sections worked, such
as 4 or 5, will rise proportionately higher than
those with a higher number of seetions, such as
10 or 12. (An entrant interested in comparing bis
1958 performance with previous years can easily
do so by computing, for his own information, u
comparable score using the former method. )
Here is a specific example to explain the new
svstem of scoring. WSLPD, using 50, 144 and
220 Me., makes 100 contacts in 17 different
ARRL sections. He figures his total as follows:

100 QSOx

X2 (if all S8 data exchanged in both dircetions)
200 (QSO points)

w27 (17 sections plus 10)

5400 (claimed seore)

SUMMARY OF A.R.R.L. V.H.F. SWEEPSTAKES EXCHANGES

Station_.................. Class License.........c..coovunins ARRL Section...................

Number

SENT (1 paint) RECEIVED (I point) of Each

Diflerent

Freq. Time Date Date | New Sec-

Band K- L.8T (Jan.) CK- (Jan.)| tion as

(Mc.) |NR| Stn. | RST | Section NR Stn. RST Section Time Worked
50 1| WIAW 57 | Conff. | 4:15 p.m 1 3 | WIPHR #7 | Conn. 4:18 p.M. 4 1 02
50 2 43 4:35 p.M. t 7| WIQAK/1 | 59 | Conn. 4:40 p.M. 4 .. 2
50 3 58 9:09 par i 6 | WIKCS 359 | R.L 9:11 p.. 4 2 2
144 + 19 9:30 P.M. 1 1321 WI100P 58 | E. Mass. 9:36 p.M. 1 3 t2
144 5 57 9:50 p.M. 4 15 | EN1CAK 58 | Conn. 9:46 p.ar. 4 . 2
50 6 54 11:30 p.u. 4 11 | K2E1J/2 48 |N.Y.C-L. L 11:32 .. 4 4 2
420 7 58 11:35 P, 4 30 ] WIPHR ! 57 | Conn. 11:35 p.u. 4 . 2
144 R 57 11:45 P, 4 21 | W3CGV 59 | Md.-Del.-D. C. | 11:56 p.M. 4 5 2
144 .- ce e PR TN . 18 | WIWOK H9 | LL 12:34 A, 5 6 1
144 9 | WIAW 34 | Conn. | 8:50 A.M. 5 7 | WIRFU 59 | W. Mass. R:47 AM. 5 7 2
50 10 479 9:18 a.m. 5 12 | W6AJF 379x | 8. 6:20 A.m. 5 8 2
50 | 1t 589 10:40 p.M. 5 ! 20 | VE3DIR 569 | Outario 10:35 p.y. 5 9 2

| i

("laimed score: 23 points X 19 (4 + 10) = 437,

Bands Used: 50, 144 and 420 Me.
Names and calls of operators having « share in above work...........

Participating for clubawardinthe. ........ ... . .iiiiiiiiiean,

Tubeline-up..........coiveiiiiinenreinmnmnn e

Number of QSOs. . ... e e

9 sections worked

...... {name of ('lub), of which I am o member.

I hereby state that score and points set forth in the sbove summary are correct and true.

Siynature. .. overiiiiiii

Address. ... ..o
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EXPLANATION OF

V.H.F. SS CONTEST EXCHANGES

SNend Like Standard NR Call CK Place Time Date
Msg. Preamble
Exchanges ‘ Clontest num- Send your CK Your ARRL Send time of | Send date of
}ohers 1, 2,8, ete., | Gwn eall (Readability scction transmitting QSO
a new NR for and strength or this NR
cach station RST of station
worked worked)
Purpose I QSO NR tells ldentification RS or RST See page six Time and date must fall in
‘example) how you are (W1AW) report (5849) for section contest period (6:55 p.a.
doing (NR1) list (Conn.) Jan. 4)

Certificate awards will go to top-scorers in
euch of the 73 ARRL sections from which entries
are fortheoming. In addition, a certificate will be
given to the top Novice and Techniciun in cuch
section where at least three such licensees submit
valid logs. Clubs are invited to get their members
on the air from their individual stations to com-
pete for the certificate issued to the leading op-
erator in cach club. The c¢lub whose members
pile up the top aggregate score will also receive
a handsome cocobolo gavel with a sterling-silver
band engraved with the name of the winner.

Clontest reporting forms are now available from
the ARRL Communications l)epartment on re-
quest. If vou don't use these log sheets, pleasc
follow the log arrangement shown. ARRL wel-
comes all contest reports to assist in the checking
and to make complete results in ST possible.
Novices and Technicians: be sure to report vour
totals, large or small, so that the license-class
leader in your section can quulify for a certificate.

The 1957 V.H.F. Sweepstakes smashed all pre-
vious records with 837 stations reporting, und the
1958 version will probably be even bigger. Why
not give your gear and antennas u real contest-
type check on this Junuary week end? Plan now
to take part!

Rules

1) Eligibility: Amateur operators in any ARRL scetion
{see page v) operating at home, or mobile or purtable under
one call on ar above 50 Ne. are invited to take part.

2) Ohject: Participants will attempt to contact as many
other stations in ay many ARRL sections ag possible.

3) Contest Periods: The contest starts at 2:00 p.M. your
{ocal time, Saturday, Jan. 4, 1958, and ends at 1midnight,
Sunday, Jan. 5, 1958.

4) Kxrchanges: Contest exchanges, including all data
shown in the sample, must be transmitted and receipted for
us a basiy for cach scored point.

5) Scoring: (a) Contacts count one point when the re-
quired exchange information has been received and acknowl-

edged, a second point when exchange has been completed in
buth directions.

(h) Final score is obtained by multiplying total contact
points by the sum of different ARRL sections worked (the
number in each of which at least one SS point has becn
credited) plus 10,

6) Conditiong for Valid Contact Credit: (a) Repeat contacts
on other bands confirmed by completed exchanges of up to
tio puints per band may be counted for each different station
waorked. (Exampie: WI1HDQ works WI1RFU on 50 and 144
Me. for complete exchanges of 2 points on each band; 2 + 2
gives 4 points but only ore section multiplier.)

(b) Cross-band work shall not count,

() Portable or mabile station operation under one call,
from one location unly, is permitted.

(d) A transmitter used to contact one ur more stations
may not be used subsequently unler more than one other
call during the contest period.

(¢) Contacts with aireraft mobiles cannot be counted for
section multipliers.

7) Awards: Entries will be classilied ay single- or multi-
operator, a single-operator station heing defined as one
manned by an amateur who ncither receives nor gives as-
sistance to any person during the contest period. Certificates
will be awarded in each ARRL section to the top-scoring
amateur in the single-operator classification. In addition, a
certilicate will be awarded to the top Noviee and Technician
in each ARRL section where atleast three such licensees sub-
mit valid contest logs. Multioperator work will be grouped
sepurately in the otficial report of results in QST

When three or more individual club members compete
and submit logs naming the club with which they are identi-
tied, an ARRL certificate will be issued to the leading club
member. When less than three individual logs are received
there will he no club award or club mention.

A gavel with an engraved sterlingsilver band will be
offered the club whose sceretary submits the greatest aggre-
gate yeore, provided such scores are contirmed by receipt at
ARRL of the indiridual coxtest logs from such members.
Only the score of a bona fide club member, vperating a sta-
tion iu local club territory, may be included in club entries.
(aims from federations, radio club eouneils, or other com-
binations of radio clubs, will not be accepted. nor can sperial
memberships gzranted for contest purposes be rcecognized.

8) Conditions of Entry: Each cntrant agrees to be hound
by the provisions of this announcement, the regulations of
his licepsing authority, and the dceisions of the ARRL
Award (‘ommittee.

9) Reporting: Reports must be pustmarked no later than
January 20, 1958, to be cunsidered for awards.

‘&-Straysas

‘W2BZN says he has switched to safety by using
three-wire grounding cords on his transmitters
and receivers and on his power tools. He was
bitten once, und so has seen the light,

December 1957

We still don’t huve the most southerly ham in
the United States spotted, but VE3AJR claims
to be the most routherly in Canada, being 35
miles southeast of Detroit, Mich.
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September
V.HF. Party

Results

Auroral and Tropospheric
Openings Send Scores Soaring

BY EDWARD P. TILTON,* W1HDQ

aurora would do to a v.h.f. contest. The

week end of September 21-22 gave us a
chance to find out. It didn’t help stations in the
gouthwest, but almost everywhere else section
multipliers bounded to a new high for a fall v.h.f.
operating activity. In between auroras on Satur-
day and Sunday, tropospheric conditions were
good, to boost scoring still higher.

The aurora proved to he a great equalizer, for
the operators who were equipped to take advan-
tage of it, and scores throughout the Middle
\West came close to overhauling those of the
populous and small-section East. Portable oper:u-

WE’VE always wondered what a reully good

* V.4.F. Editor, QST.
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Leading the league is nothing new for
WIRFU, Wilbraham, Mass. Bill did
it again in the September V.h.f. Party,
turning in the country's highest score
for a single-operator station. Using 50,
144 and 220 Mc., WIRFU made 227
contacts, with a section multiplier of
44, for 10,868 points.

tion from choice locations was in evidence almost
everywhere, and as always these portable and
multi-operator stutions were 2 considerable factor
in the overall picture.

Top score in the vountry by u single operator
was posted once again by WIRFU, Wilbraham,
Mass., who made 227 contacts on 50, 144 and 220
Mec. His multiplier of 44 gave him 10.868 points.
He was followed closely by WIHOY, Medfield,
Mass., who made the country’s top contact totul
for a single-operator station, 294, on 50, 220 and
420 Mec. Helen thus once again earned u Tech-
nician award with one of the contest’s best efforta.

The mountains of West Virginia were the scene
of some stiff competition in the group cutegory.
The Aero Amateur Radio Club of the Bultimore
area pushed W3PGA/8 to the top spot in the
contest with 395 contacts on 50, 144 and 220 Me.
With u multiplier of 43 this brought in 17,329
points. K2CEH /2 topped them all in the multi-
plier department, knocking off 54 sections on
three bands. Their 244 contacts gave them
13,824 points. Both these scores were records for
their respective ARRL Sections. West Virginia
und Western New York.

W7VDMP/9, Lafayette, Ind., W9ZIH, Chicago,
and W8URO, Drayton Plains, Mich., showed
what a propagation break can do for Middle
Western stations. The Fenwick triplets, W7VDMO-
P-Q, tossed a coin and the operating privilege
fell to Charlie, W7VDMOQO. Using 50, 144, 220 and
420 Mec., he worked 154 stations, mostly on 50
and 144 Me. A section multiplier of 36 gave him
5724 points. He says that if » higher percentage
of the gang had been using c.w. during the aurora
openings his score could have been much larger.
WYZIH ran up the country’'s highest 144-Me.
score by working the wurora to the limit. He had
117 contacts in 21 sections for 2457 points.
WS8URQ also caught 21 sections on 2, with 105
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contacts and 2205 points. W20RI, Lockport,
N. Y., with only a few hours to work the contest,
concentrated on sections, working 23 on 144 Me.
only.

Nome colossal scores were made on 50 Me.
only. W4UCH, Sterling, Va., worked 284 stations
in 23 sections on 6, for 6523 points. K6UHS
worked 203 different stations on 6, though with
no hreak to distant sections his totul score wus
lower. WSHXT, Mansfield, Ohio worked the
aurory intensively on 6, catching 21 scetions in
140 contacts, for 2940 points.

Top home-station score was made by the
Taylor brothers, K2ITP-(), who worked 304
stutions on 50 and 144 Me. from K2ITQ, River-
ton, N. J. A multiplier of 36 gave them 11,124
points.

At this point we'd like to correct two errors
made in the report on the June V.h.f. Party,
published in September QST. We gave W1IHOY
credit for having made the country’s top com-
petitive score, whereas Helen was just nosed out
by WI1KCS, Providence, R. I., 8730 points to
8652. And we slighted WSRMH and WS8NOH
by declaring W8SDK to be the top man in the
Michigan Scetion. Qur apologies to ull hands.

SCORES

In the following tabulation, scores are listed by ARRL
Divisions and Sections. Unless otherwise noted, the top
seorer in each section reecives a certificate award. Columns
indicate the final score, the number of eontacts, the scetion
wultiplier, and the bands used. A represents 50 Me.; B,
144 Me.; €, 220 Me.; D, 420 Me.; and E, 1215 Me. or
higher. Multiple-operator stations are shown at the end
of each section tabulation.

ATLANTIC DIVISION

E. Pennsylvania

&"STE\I; .7092-197-36-AB . New Jersey

1180- 118-10 -B W2BLV. .4452-153-28-BD

W3BPD ( r8.)
(51 97-13-AB

WN3JCT..402- %2-11-B K2JVX..2940-140-21-AB

W38XDI, .816- 68-12-A W20RA...748- 65-11-A

W3JLU. . 510- 90- %-B W2ADA..594- 3&-1:4-.43
N3ALJ..752- 94- %-B K2 B-A

KA : RN, .51
WRFKI/S 700~ 70-10-A o T
WIYNC.. 650~ 65-10-A K2ITQ ”‘izfg;-zoq B

W3YWwW. 6()1!- 2

Ve i
WaM T Western New York
W3UBO W20RI. . 2070~ 90-23-B
W30SA. L1232~ K8-14-AB
WAJUZ. 204~ R6-14-AB
W3CBH ... .6%0- 40-17-B
K3GVB. . R... ,h27- 57-11-B
W3FRJ/3 - 1-A . .600- 6U-10-A
W3ARW ? ¢( ARW LKL) ...51l- T1- 7-ABC
R424-144- 5.’-ABL} .407- 47 11-A
W.SL}\M/S (5 oprs UR7- 43- 9-B
244~ 2 ha-AB 319- 20-11-A
W&HZU/J (7 oprs.) B
67¢Z-AB B
K2LX1/3 (KZLX[ K6IBY) A
3468-204-17-A A
W3MUM l\V.{s AZQ JOH R
KAZ)....1218- B7-14-AB R
25 34
' - 2
Md-Del-D. C. KNSUTH. 21- 21~ 1-B
WRALIT. . . 2800-140-20-A B2QPC. L17- 17- 1-A
W3CGY, 2226-101-21-ABCD  K2C' EH/Z’ (W24 ALL JTE

W3PY W . 1976-104-19-B K2y CEH HIT)
-4-144-54 ABC
W25PU (11 onrs.)
5148-156-33-AB
W2JGJ/2 (WZJ( J K20VX)
13%0-143-30-ABC
V’MAU/2 (szL |
K28ZM) 1-A
K2YCU (

WIKMV. 135K Y7-14-A 13,8
KN3ALB. 1188 102—11 -B

A PPY)
1— 96- 7-ARB
W2RAS (WZR_A.S K2YNW)

5-12-A

30-
W3AKP2 (% oprs H55-1
8148-269-28-ABCD K2MUI/2 (KZﬁ MUI ()AP)
W3CIK/3 (W'Kﬁ BZT CJK 36~
KN3ARN) kz20DL (KAN ()l)[, bKB)
2£1569-127-17-AB 203- 29- 7-AB
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. Pennsylmania
W30OMY. ‘6‘63-1 16-23-A

WIRUE 52-17-AB
WiBW 64~ 44- 6-A
W3TIFE 1(58— 24- 7-AB
W3EFV - 3-A

N 21-
W3KXN./3 (5 oprs. )
4191-118-33-ABC

CENTRAL DIVISION

Nlinois

W9ZIH, .2457-117-21-B
\VQR()Sl 1992-158-12-1\(‘

. 1140-]14-10-A
WIEE' 671- 61-11-AB
l\N9/1\9H\

476- 68- T-AB

WIDRN . 41-10-ABC
h‘Jh\V\'

CX . 22
WORSU/9. . 13- 13- 1-A
KNYIRG (KQFF‘C }\NQIRG)

36- 4-B

Indiana
W7VMP/94
5:24 164-36-ABCD
WQAPY - 69-16-A
R9EE .26 - 44- 6-A
.{9‘.’ 48- 4-A

WIMHP 36~ 44- 4-A
\VQOZQ 130~ 26- 5.
WUMJJ. .. .50- 25- 2-A
WOJRY (5 oprs.) -
502- 74- R-AB

K9ADJ (2 op‘rls.)

- 41- 1-A

Wisconsin
WOIIP, .. .644- 92- 7
Wovzp, . 256— 32- X-A
WIT 225- 25-
E\NQHCI‘
K9HUT, .. ..} 1-A
DA IS (WQ& J( ‘1 VBQ

KYs AKI JSA)
2145-165-13-A

WOOYR (Wus BZU GXD

RKT) 4%- 12- 4-B

DAKOTA DIVISION

Minnesole
WYPUBA..... 5 5- 1-B

DELTA DIVISION

Teniiessee

W4HHK. .912- 48-19-AB
L371- 53- 7-A
L. .240- 4K- 5-A
... 147- 21- 7-
W4YRM. . .56~ 14- 4-A
K408F/4 (Kh EPR OSF)
6Y- 7-A

W4YSB/4 7 Oprs.)
/ ( pZ(i 7-B

GREAT LAKES
DIVISION
Kentucky
WA4KZF...120- 24- 5-A
Michigan
W8RRMH .3944-116-34-AB

WRARR. 1280- 75-16-ABD
VE3ANY/ \V8
960- 80-!2-A

67-10 AB
3 -A

h- 3-B

Ohio

WEHXT.2940-140-21-A
WESRW.2704-104-26-AB
WHXNRM. 1944-104-18-ABE
WEBAX..1806- K1-21-ABCD

WSEPW 1616-101 16-AB
W BW

HUDSON DIVISION

Eastern New York
\VéWHX . 3;05-] 15-27—AB

W2TMM. . .3
W’LWI/2’ (6 o T8.)

7143 1-AB
W2NQW (4
-30-AB

68: 9 2 '{
W2M8BJ/2 (WIM.bJ K2DLB)
750- 50-15-AB

" K2KXE/2 (\OVUIOQU i(ZYRZ)

N. Y C-L. L

KN2/K2V
"lO(l-léO-lS-AB
W2A0C.. .516- 34-12-C
K2AZT. . ‘792- 72-11-A

1 .. 78- 9-A

W2A0D...576- 41-12-BD

K2BAW. .540- 54-10-A

KN2VDR.400- 30- 5-B

hz'l‘GR. . 342~ 57- 6-A

KZHTO. . 165- 33- 5-B
2MYS 0

2¢- 3-B
K2CTK. 9- 2-8
W2MEIN/2 (WZ!\(F‘N K2s
U-}J WLC )7761-199-39-AB
YM/2 (K28 IDD KFV
\VNIHLL
1946 137-14-ABD

Northern New Jersey

W2DZA. .22382~ 70-24-ARCD
W2BDL. 1950- 75-26-AB
X[R..1030-103

46 l-486 34-ABCD
W2AFU/ /2 ‘(4 op!
1742- lUﬁ-l?-AB

MIDWEST DIVISION

lowa
KPEMQ...780- 52-15-B
Kansas
WOCIK. ...64- 16- 4-AB
Nebraska
WOBTG...279- 31- 9-AB
WORYG...192- 2¢- x-B

WOWRT. . 188- 2%- 6-AB
WYFCN..... 5- 5- 1-A

NEW ENGLAND
DIVISION

Clonnecticut

WIRJA . .7095-215-33-AB
WIHDQ®.3270-109-30-AB
WILGE. .3171-15]1 21-A
WIPHR..2448-102-24+-AB
WI0OA 1751-103-17-B
WIVSE. . 1328- R3-18-BR
thLRQ”lO‘JZ- 91-12-B
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900- 60-15-B
854- 61-14-A
KNI1BWC.890- 69-10-B
WIMEK . .600- 50-12-B
KNICAE/L,

KNIDAY.336- 4% 7.8

3
WIRFJ....238- 14- 2-B
WI1CcuTs,
\VIQAK/IINB 0

40-36-AB
WILAS/1 (7 opra
2684~ 142 22-AB
K1BML (2 oprs
2033-107-[‘)-/&3
WI1ORS (11 oprs oA

87-
K1APP/1 (WIFBD KIAPP)
35- 3-B

£. Massachuselts
\VIHOY 10, 164-294-33-A(‘D
..7315-184-35-ABCD

. .3504-146-24-AB
X.2516-140-17-ABC
N 838-102—18-AB
..1168- 73-16-B

. 1040- 83-[3-

8

175 0-|25—14-AB
WIILW/1 (1(9 o%ns 2
KNIAIU (KNI.B AIU AUR
BTP).....2 61- 4-B

. Massachusetts

WIRFU .
10,868-227-44-ABC

KNLAIC/T)

) 14-101-14-B

V1ZWL.. 075 75134

WIUCH,,..36- 12- 3-A

WlOAZ/l (mumo r.)
918-269-22-AB

New Hampshire
WIAZK. .2324- 71-28—80
WIHGV/L (6 oprs.

991—296-27-AB
Rhode Island

WIRCS. .7524-162-44-ABCD
WIUHE. 1088- 57-16-AC

package 8 X 11 X 12 he has constructed a crystal controlled job using parallel 813s in the final,

WI1FVZ...330- 33-10-A

Vermont

WIMMN.731- 43-17-B
WIMEP. .636- 53-12-AB

WI1EXZ....60- lu- 6-A
NORTHWESTERN
DIVISION
Oregon
\W7HBH. . .87- 29- 3-AB
KN7BED. .30- 15- 2-B
Washington
W7BJW. . .288- 48- H-A
W7RPD...128- 32- 4- A
W7UGYV....12- 12- I-B
W7PUA/7 (6 oprs )
97- 3-ABCD
PACIFIC DIVISION
Hawaii
KHEEE..... 5- 5- 1-B
KH60S. .... 4- 4- 1-B
Nevada

K6KFF/7 228- 38- 6-A
W6GCG/7.186- 31- 6-B
wnJu o- 2B

...... - o= 2

Santa Clara Valley
K6DTR..1708-116-14-ABD
W6ASH 30- 5-B
yasor

18- 9-
WEVMY/6 (W8VM
KETAO) . 1904-130- |4 ARD
K6JF3 (K6s RN HHL
HYW JI'8)714-102- 7-A

Enst Bay
KAITN. ...560- 70- R-AB
K6AOM...115- R3- 5-B
San Francisco

WBAJE. . 1680-100-15-AB1)
K6VXI....320- 64- 5A
W6HAZ. | [110- 28~ 5-A
‘VS(,QC .104- 26- 4-A

K6GOW (heq EOW GOW)
1342-122-11-AB

Sacramento Valley

\VSBUR/ﬁ
1703-131-13-AB
KARGIJ .312- 52- 6 A
V()LSK/O (Wﬁs L&K MLN)
1918- 132- 14- ABD

San Joaquin Valley

W6GQZ. . .440- 40-11-A
WEKZA /6 (Wés FZA l\ﬁs

C‘RO ZEH)
5‘)8— 46 13-AB
K6RPL/6 (5
72 5-B
ROANOKE DIVISION

North Carolina
K4EUD....84- 16- 4-B

South Carolina
w2BuB/4. 154- 21— 7-AB
WA4AIB. . 16- R-B

West Vzrgmm

K8AON...270- 54- 5-A
\V-SPGA/Bz (8 o?
95 4! ABC

\VJMPT/S (8 op
250-248-! 3-ABL‘
\VSKLA/S !“’ds BAG KLA
YQD)...... 15- 5- 3-AB

ROCKY MOUNTAIN

DIVISION
Colorado
WOTII. .... 51- 17- 3-A
KOCLJ.....14- 14- 1-A
SOUTHEASTERN
DIVISION

EN 6- 8- 1-A
K4BEI/4 (W4AKNX 4}\4BEI)

220~ 55-
Fastern Florida
W4LTU...150- 30- 5-B
W4RMU. . 105- 15- 7-A
52 AB
.51- 17- 3-AB

WAKKU .. .26- 26- 1-AB
Weslern Hlorida
W4MS. .

W4GIS....115- 23- 5-AB

5-AB
6- 4-AB
LE. 4-A
W4ABP. 8- 3-8
SOUTHWESTERN
DIVISION

Los Angeles

W6NLZ. . 1168- G()-M ABCD
KEUTIS, | K12 1-A
WesDW,6
12%- 32- 4-AR

KBSVL....116- 29- 4-4
KBKCX? (W60IN, K6KCX)

1378- ¥1-13-ABCD
WG(.QR/R (Wés GQR MLA
PFE SDI)

7-AB
K6GHJ, 6 (x ours)
5-AB
Arizona
7J’BV,..A“1- 24- 1-A
K7BAM 1,4- 12~ 1-A
W7QLZ 2. 2-A

San Diego
K6COE/6.876-14R- f-AR
W6ZOP,/6.856-107- R-AB
KATIJIL. | 183- 61~ 3-A
K6VOB . .. .51- 17- 3-A
K6UJM....14- 7- 2-A

Santa Barbara
WEWRQ/8 (6 oprs.)
536- 67~ 8-A

Northern Teras

K5DCQ....12- 12- 1-A
WEST GULF DIVISION
Oklahoma

VW5DFTT, .. .495- 149- 5-B
WsPZ...... 57- 19- 3-B
New Mezico
W5LEF. .... 4- 4- 1-B
CANADIAN DIVISION
Untario

VE3ATH.2208- 91-
VE3DSU . 2125- 85-25-AB
VESBQN 2020- 98-20-A BC
VE3HW. . {50- 50- 9-R
366- 61-
VE3BPR, .259- 37- T
VE3DIN! '120- 10- 3
WINLJ/VES i
12- 8- 2-B

i Technician award winner;

? Multioperator award winner;

3 W2YLM, opr.; ¢ WTVMO, opr.; ¢ Hq. Staff, not eligible for award;
6 Novice award winner; W1QIS, opr.

W6NFH has a mighty slick mobile rig that puts out a lot of power without taking up too much of the trunk. In a

modulated

with push-pull 811s. Although WONFH has on occasion loaded it to one kw., he normally holds the input down to

about 600 watts maximum. For around-town operation

one 813 is removed and the rig run at 300 watts. High

voltage comes from dynamotors and a 12-volt primary

source. Operation is limited to 75- and 40-meter phone
at present.



K4K.SU

amateur radio has become, during the puast

several years, an sceepted part of our jargon.
Numerous articles have been written on break-in
and keying systems of one sort or another using
tubes, relays, t.r. switches, and other monitor
keying systems.! One scction of the ARRL
Handbook deals with break-in and gives several
simple systems for sctting up this type of
operation.?

Yet a great number of amateur operators know
little of how full bresk-in works and indeed
there is little information available on how to
use the numerous systems, or tfor what purpose
an amateur would wish to set up a break-in

rFHE worD “break’ or “break-in’’ us used in

BREAK,
BREAK,
BREAK!

What ““Break-In’" Is
and How To Use It

BY JEAN A. GMELIN,* W6ZRJ

system. Many amateurs have misconceptions of
how breuak-in works in wctual practice. A listen
on many of the atmateur phone bands leads one
to believe that ‘“break’ or more often ‘break,
break*’ ir rapidly replacing the traditional “over”
r “go ahead.”

As the expression significs, breuk-in is the
ability to cut in un sumeone who is talking, just
as we do in normal conversation. But in radio

* 872 Myrtle St., San Jose, Calif.

! Qabaroff, *“A Novel Electronic Transmit-Receive
Switeh,” QST June 1957; Leslie, “Cowbined Keyer and
Control  Clireuit,” QST February 19537: Herzog, “‘The
Cuthode Follower 'I'-R Switch,' @S7', May 1956; Campbell,
“ Little Ogkey — A Monitoring Oscillator and  Keyer,”
QST October 1955; Puckett, “A C'W Man’s Control Unit,”
QST February 1955,

2 The Kadio Amateur's Handbook, 1957 Edition, Chapter
8, “ Keyving gnd Break-in,”

December 1957

operation, if you operate on the same frequency
as vou reccive, and this is true in much amateur
operation today and especially of traffic nets,
it is not possible to have both the transmitter and
receiver on at the same time, without the result-
ing squeul and blocking by the proximity of the
transmitter to the sensitive receiver. When an
amateur first gets his ticket und goes on the air,
if it is on e.w. or phone, in many cases his first
station huy a transmitter and receiver, both
of which have a B+ switch. When the operator
wishes to listen he turns the transmitter B4 off
and the recciver B4 on. When he wishes to
transmit he reverses the process. In many cuses
he may even have to throw an antenna switch
and even have two or three power supply switches
on the transmitter. This can be tiring, and soon
the operator will try to set up a relay system
whereby he necds only one switch for the whole
operation.

In phone operation, such a system is called
a ‘“push-to-talk” system. [t is not break-in.
Since an ordinary a.m. phone transmitter runs
ull of the time while the trunsmitting operator
talks, the receiving stution cannot. break-in until
the transmitting station turns it over. This is
not normal conversution, thereby introducing
some inconvenience especially for the uninitiated.
Voice control, especially adaptable to s.s.b. but
also possible with ordinary a.m., cun obviate most
of this dificulty, but even with voice control the
system is seldom sensitive enough to permit
mid-sentence interruption, so real break-in on
phone is impossible, und ‘“break’ und “break,
break’ ure misnomers of a sort.

In e.w. operation, however, full bhreak-in is
entirely possible. It c¢un be done only when the
receiver is in full operation at all instants that
the key is not pressed. Break-in on your trans-
mitter frequency additionally is not possible
unless the trunsmitter emits no key-up signal
strong enough to interfere with the one being
received. In other words, you must be able to
hear the other signal cven between your own
dots and dashes. Unly this is full break-in.

The first major use of such u svstem comes
from the fuct that long calls are not necessury.
Instead of having to turn on the transmitter
and give the other fellow's cull & dozen times, u
station with full break-in need only give u short
cull if the other stution is listening on that

(Continued on page 208)
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The lighthouse on Navassa is maintained by the U. S. Coast

Guard. The island is stragically located in the middle of

the shipping lanes between the Panama Canal and the
East Coast of the United States.

Navassa—1957

BY FRED CAPOSSELA*, W2IWC
JOSEPH REISERT**, W2HQL

After encountering and solving many
problems concerning the choice of a
location for a DXpedition and the
means of transportation to that loca-
tion, the authors chose Navassa, a tiny
island in the Carribean one hundred
miles south of Cuba and forty miles
west of Haiti.

58

was to be a United States Coust CGiuard

cutter thaut makes a trip from Miami to
the island every six months in order to maintain
the lighthouse there and refurbish its supply of
acetylene gas. Upon receiving permission to wc-
company the USCGE Walnut on its June 1957
cruise to Navassu island, we were informed that
the Coast Guard considered our request com-
pletely out of order and entirely extraordinary,
and that permission was grunted only under the
provision that we interpret it us such.

We speut the few days before going down to
Miami, where the cutter was stationed, collecting
the nceded equipment. The equipment had to be
as small, light, and efficient ay possible in order
to scale Navassa's cliffs. With the help of friends
and the aid of our club, the Order of the Boiled
Owls, we succeeded in working out our equip-
ment problems. From Bil Harrison we obtained
two Globe Scouts, fifty watts, fone and ec.w.,
small and light: and a one-hundred pound, 350-
watt generator. Hammarlund offered two of
their new HQ-100 series: scnsitive, compact,
and ideal. Since we had agreed to operate 20 c.w.
and 15 fone, we deeided to use 14,024 und 21,378,
answering all calls 10 ke. and up on 20 and
helow 21,350 on 15.

Before we left for Miami, all gear wus set up
to simulate conditions on Navassa. After the
usual “ficld day” malfunctions were c¢leared up,
everything fired beautifully, and all the equip-
ment was piled into our car. The evening before
leaving for Miami we contacted the skipper of
the cutter, Captain Eaton, who spoke gravely of
the treacherous waters of Navassy und tried his
hest to dissuade us from going. The captain de-
scribed the coinplete landing procedure and, us
a result, we cut our equipment back to include
only one transmitter and receiver.

On June 3, we arrived at the Coast Ctuard
base at Miami Beach and boarded the Walnut.
The geur was brought aboard und stored down
below. At 2100 GMT, June 4, the cutter de-
purted from Miami Beach on its way to Navassu.

(On the morning of June 7, we got our first look
at Navassa. The island is two miles long with a
uniform elevation of ubout 400 feet. The shore
consists exclusively of 60- to 80-foot sheer wulls
of coral rock, which rise to a plateau some 125
yvards wide that rings the island, similar to u
running track. With this kind of shoreline lind-
ing was treacherous, to suy the least. A small
boat was lowered and the crew went over to the
mainland, six at a time, uscending the rock walls
by a Jucob'’s ladder that hangs suspended from
a platform over the cliff. We followed, dragging
onr equipment behind us. Slowly and cautiously
we stuled the ladder and at last planted our feet
on Navassa island. [t took 45 anxiety-filled min-
utes with the help of the crew to hoist the radio
gear up the rock wall.

We set up our operating position some 100
fect back from the lunding platform, in an open,

THE MEANS of our transportation to Navassa

*15 Rose Blvd., Baldwin, N. Y.
% 3077 Ewell Place, Wantagh, N. Y.

QST for



semi-level area. The station was set up on a
table-like slab of corul, and the generator was
placed under some low-hanging trees. Our first
call brought un immediate reply from W2HMJ,
who had been monitoring regularly. After a
ten-minute QSO with him, the following were
worked in rapid succession: KV4AA, W5ABY,
W8FGX, W5LUU, W6ADP, WSEWS, W6NZW,
WGOME, and W4ML. Within § QSOs the band
broke loose and it seemed that everyvone was
calling W2HQL/KC4. The band wus beginning
to move out but the W6s still had terrific signals.
The generator for a while gave indications of
quitting and our signals at that time were un-
readable, but after a few kicks and curses it re-
turned to normal. All of our brother members of
the Order of the Boiled Owls were able to pick
up Navassa.

Once on the air, preset tactics of operating
were employed: A CQ or QRZ 10U would be
sent, we would tine 10 ke. up, and grab the
first station whose call we could read and who
broke us the quickest. The station was then an-
swered by repeating his call twice, his report
sent twice, followed by his call again once and
then BK; our own calls werc sent only after
10 QSOs or so; or if business was good, they
were forgotten. This procedure in operating is
superior to any other cither suggested or asked,
for it mukes dcfinite what station is being
worked with minimum confusion sud maximum
speed. When we sent BK, everyone knew who
wus being worked because of the cull sent once
after the report; hence we weren't bothered by
the “who me?’” type of query. After receiving
our report, a simple QSL was sent followed by
10 U and BK; the procedure then started again.

As one cun see, tail-enders couldn’t fare with
this technique. Since, however, this practice is
so common in DXing today, we were quite inter-
ested to view it from the other end.

Here is what we found: If only one stution
sent DE as the station worked signed, the pro-
cedure would be fine. But when anywhere from
five to fifty guys have the same idea, the fre-
quency is sliced to ribbons and no call can be
distinguished, least of all the fellow sending
TU 73.

In regard to the stations worked who did use
the tail-end process, the ideal happened; they
were the only stations who hroke. This occurred
exactly three times in 307 (S0s! For . those
reusons we helieve DE to be unusable, but
since many foreign stations continue to use it,
it remains one of the banes of DXing. Stations
can be worked just as rapidly by picking up a
new one each time. The procedure we used could
have handled 70 to 100 contacts per hour with
ease. Our rate of approximately 35 per hour was
only due to the fact that everyone was at work,
the band was closed to all but the States, there
were periods when no stations were heard call-
ing, und long CQs had to be used to drum up
business,

(Continued on page 170)

December 1957

Navassa's "shore" consists of walls of coral rock. Ascent
to the mainland is made possible by the Jacob's Ladder
that hangs suspended from a platform over the cliff.

The operating position was set up about one hundred feet

back from the landing platform in an open area with no

protection from the sun, and the station put on a slab of
coral.

With the help of the crew, we managed to get all our
equipment safely on the island.




Heavenly Reward

BY DALE L. HILEMAN,* K9INY

“Name?”

“ Leopold Bedfellow.”

“Age?”

“Thirty-six.”

“Marital status?”

“Single.”

“Family?”

. Living.”

“Tifelong umbition?”’

*“To T'VI-proof a command set.”

“Oh, you must be an amateur radio operator,”
suid St. Peter. “Report to Gute 13.”

Giate 1, where St. Peter was stationed, bore the
inscription “ORIENTATION.” Euch of the sue-
ceeding gutes was lubeled with the name of a
hobby or occupation. Gate 3, for example, was
lubeled “PHOTOGRAPHY,” aund many of the
applicants carried their favorite camerns. Gate Y
was labeled “HOT RODDERS."” There stood 4
line of tecn-ugers: one was carrying a defunct
carburetor; from the hand of another dungled a
broken steering wheel. Still another ecarried a
plastic gearshift knob contuining a photograph of
Marilyn Monroe.

BEach of the lines was quict and orderly, but as
Leo approached Gute 13, he noticed considerable
activity. A p.a. system was blaring, “Your last
chance to sign up for the All-Heaven Hamfest!
Free of churge — sponsored by the All-Heaven
Amateur Associstion— ten hig door prizes, in-
cluding a 75A-1, an HRO-60, und two BC-610s!
Many more valuable prizes! Sign up now!”

Off to one side of Gate 13 was u desk marked
“WELCOMING COMMITTEE.” Here =«
winged gentleman was serving cotfee and donuts
to a group of newcomers enguged in a vigorous

~ A WINGED GENTLEMAN WAS W ufl‘
SERVING COFFER AND DONUTS TO ' ” H
A GROUP OF NEWCOMERS

siagle-sice-band bull session. Leo heard one of
them cry, **How can you have unything at all
without a ecarrier?” Another replied, ““What
good is a esrrier? It doesu't suy anything — it
just whistles!” Somcone else shouted, *“Yeah,
but what are vou gonne do for a.v.c.?”

Another group surrounded a table ut which «
demonstration was being conducted. ** Sixty milli-
watts,” shouted the demonstrator as he held a

#1503 N. Clifton Ave., Chicago 40, Ill.
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tiny gadget above his head. * With this transistor
rig all you need is sixty milliwatts to the finul and
vou can work afl corners of Heaven on six meters
-—und look herc.” He withdrew another object
from his coat pocket and held it up for the inspee-
tion of the crowd. ““A dynamotor no larger than a
mutchbox.”

As Leo walked into the crowd at Gate 13, a
man carrving a transceiver grasped his hand and
said, ‘“Welcome to Ham Heaven, OM. My
name’s Murconi. What’s your handle, your call,
and where do you hail from?”’

‘“Lieo Bedfellow. WOCRUD. Los Angeles.”

Mr. Marconi smiled broadly. “Well,” he said,
“game district us the Old Maun. Just o minute.”
He slapped the transceiver to his heud, pushed
the button, and said, “Say, Al, got u guy here
from W6 land — Leo Bedfellow — See if yvou can
get him in without red tape. He's an O K. guy.”

*“Are vou reully Gugliemo Murconi . . . him-
self?” usked Leo hesitantly.

** No, my name’s Sam Marconi — out, of Pitts-
burgh — used to work 160 a lof. Ciug is Chief
Engineer up here. You'll probably meet him one
of these duys. Well, got to be getting ulong. If
vou need anything, drop in on me. I’'m district
(QSL manager. Cloud 463, Seventy-three, M.
Be seein’ you!”

Just to the right of Gate [3 was a desk marked
“CALL LETTER BUREAU.” Leo notified the
Bureau of his call. He was informed that his new
call would be ussigned when his wings were issued.

On his way to the main desk, he was intercepted
by u little man with a red face and horns. ¢ Hey,
bud, ¢’mere a minute,” said the little man, *“You
heen overmodulating lately? 1f you have, my
hoss would like to see you.”

I use low-level clipping and high-level low-
pass filtering,” replied Leo emphuatically, where-
upon the little man vanished in a cloud of sulphur-
ous vapor.

At the muin desk, a bewhiskered ungel wearing
headsets peered over the top of a control board
and said to Leo, **Oh, yes. Sum spoke to me about
you. What brings you here, my lad?”

“About 2100 volts,” said Leo. ‘““Ciuess the
bleeder must’ve opened up.”

“Won't you people ever learn not to trust
bleeders? Always short the filter capacitors before
vou work on a power supply,” admonished the
aged angel. “Oh well, it’s too late now.”

The old man then opened a large book and ran
his finger through 4 column of names. “ Umm,”
he suid. ““Leopold Bedfellow. Your record is
pretty clean. Wait — it suys here that you caused
VI for two weeks during the month of March,
1951. Can vou explain that?”

“Poor front ends in the TV receivers,” suid
Leo. “Cleaned it up with a bunch of high-puss
filters. My own expense, too.”

QST for




“All right,” suid the aged angel. ““[ think we
ean let you in. Sir Heathekit Featherblossom will
show you around.”

Leo shook hands with Sir Heuthekit, who es-
corted him through the Pearly Gates (except that
Gate 13 was not pearly — instead. it was deco-
rated with miniature tubes, pilot light jewels,
transistors, plugs, jacks, and nickel-plated hard-
ware).

“We don’t usc ordinary ether waves for com-
munication,” suid Sir Heathekit as he preened his
left wing. *“ We use cthereul waves. Avoids QRM
to Earth stations, don’t vou know.”

“- WE USE ETHEREAL WAVES,
AVOIDS QRM TO EARTH STATIONS,
DONT YOU KNOW. ¥

The two men stopped at a cloud in which was
mounted a display cabinet. Inside the cabinet
wus a 304TL and a sign which read: -

THIS 304TL WAS INSTRUMENTAL IN

SAVING 3400 LIVES DURING THE
GREAT 'QUAKE OF 1952

“Ta you really have earthquakes in Heaven?”
wsked Leo.

“Gad, no,” suid Sir Heathekit. “It was a
cloudquake. We stage a 'quake annually just to
test emergency communication. No one is ever
hurt.”

“Then how ¢an it be an emergeney?” asked
Leo.

“Pity, it isn't,” said Sir Heathekit us he
precned his right wing, *‘but so many of us cou-
tinually anticipate emergencies. that we cun
hardly be disappointed, can we now? Are you
interested in emergency communications, old
chap?"

“Indeed I am.”

“Shame — if we knew you were coming, we’d
have faked a quake.”

Featherblossom then led Leo to cloud 227
upon which rested a 28-foot, work bench cqulppc«l
with a multitude of 'scopes, v.t.v.m.’s, signal gen-
crators, grid-dip meters, and bins filled with
resistors, capucitors inductors, tie points, and
other small parts. (iathered around the table
was a group of 10 men, each industriously at
work on some item of hum gear.

“] rather want you meet the fellows,” said
Featherblossom, whereupon he introduced Leco
to each member of the group. He then told Leo,
“You’ll work about two hours a day, during
which time you may build whatever gear you
need. Rest period lasts one hour, and there’ll be

December 1957

tea and crumpets — or-ashem — coffee and do-
nuts, if you prefer.” When vou’re not working,
vou may do whatever you like; the test equip-
ment and tools are always at your disposal.”

Feuatherblossom then escorted Leo to the Stock-
room, which waslocated in a pink cloud two blocks
long and about 200 feet wide, uas nearly as Leo
could estimate. Kifteen aisles running the length
of the stockroom were flanked by rows of parts
bins, each bin stacked with u different kind of
electronic component from germanium diodes to
f-kw. plate transformers. ‘“Take whatever you
need,” suid Featherblossom.

Leo and Sir Heathekit then returned to the
work table. “If you can’t think of anything clse
you'd like to do,” suid Featherblossom, “you
might finish up this power supply.” He pecred
through his monocle at 4 unit containing a power
transformer the size of a small television set and
two gigantie rectifier tubes euch the size of a two-
quart beer bottle. Leo remarked about the size
of the rectifier tubes and Feutherblossom suid
that we don’t drink beer in Heaven but thut
sometimes he wished we did on those wurm sum-
mer nights when hot convection currents invaded
the Ham Section from the Politicians’ Section.

“Just when I was ready to wire this ruddy
power supply,” continued Featherblossom, “I
was promoted to the Administrative Division of
the Ham Section, and the power supply was left
quite unfinished.”

“I'd be glad to finish it,” said Leo, ‘“hut what
is it for?"

*“A no-side-band rig,” replied Featherblossom
as he adjusted his halo. **We've been hearing
odd signals from whuat we think to be Mars’
Heaven, and we’ve concluded that they're using
no-side-band transmission. We’ve been trying to
commuunicate with them, but we’ve been com-
pletely unable to do so with conventional single-
side-bund operation ; not enough effective power.
so we decided to run about 5 kw. no-side-band.
The power supply vou're about to work on will
provide filument and plate potentials for the no-
side-bund rig.”

“[ see,” suid Leo, although he really didn’t.

Eager to see a no-side-band rig in operation,
Leo worked overtime on the power supply, work-
ing even during rest periods. Sir Heathekit

”

warned Leo not, to overwork, that one hour a day
was quite sufficient,
(Continued an page 172)

LEO WAS THROWN
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Antenna Farmer — That’s Me

BY W. R. CARRUTHERS,* VYE3CEA

started in the old wireless days of 1912 when

spark coils were wound by hand — no one had
cnough money to buy one of Mr. Gernsbach’s
products — and  carborundum detectors were
quite the thing. The green color was nice too.

Over the yeurs I grew up, without the aid of
Wheaties and becume one of the early members of
the ARRL and read with awe in QST about the
new Audions — oh boy! By working after school
and on weekends 1 finally saved enough to buy
one, scrounged cnough batteries to operate it and
I remember the thrill of building loose couplers
and loading coils.

The house is very quiet now — the kids are
grown up and there was nothing much to do but
garden, read and watch TV. I got itchy. So I
hought the latest (1955) Handbook, scrounged
purts from my friends and built the little 1 tube
receiver. My code was as rusty as last vear's
chrome but the ARRL code sessions came to my
rescue and I was soon up to 1) words per minute.
Had a session with the Radio Inspector one day,
sent, received, answered questions, wrote pupers.
After a bit he allowed as how I passed — gave
me some call letters very close to those I'd had
30 years ago and a long official looking diploma
and a nice certificate with u beautiful red scul on
it. I was back in business! That’s how I started in
the antenna furm business. 1t wus that easy!

By this time ['d graduated to a surplus receiver
and had got myself a Viking Adventurer and a
v.f.o. I was in business or I thought I was. The
book on the transmitter said to hang up a wire
75 long, load it up and call Australia.

[ envy these fellows with back yards 300’ deep
or who have acres and acres of space. They put
up ideal antennas and sound like it. But I live on
4 corner lot. By the time the Louse takes up its
space there is a clear distance of 35 from my
chimney to the neighbor's chimney. By speaking
nicely to him (the box of cigars helped) he gave
me permission to hang up a wire. With the aid
of the local painter and his 30’ uluminum ladder
we put up the wire and it scemed to load fairly
well. Its direction scemed a bit off though — it
put a pretty good signal to the North Pole but
there aren’t many people up there so 1 wus a bit
disappointed. In the other direction it went out to
sed somewhere. One lobe seemed glued on Kansus.

So like little Albert — “secvking further amuse-
ment,” I tried a dipole — lovely little thing but
same results. North Pole and the sea — looked
nice though, ! could sit out in the garden and
admire it and think of those fellows in Texas with
60’ towers and rotary beams. My little farm had

IT WAS VERY easy! Let me tell you about it. T
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now grown {o two antennas — one single wire,
one dipole. Sec how casy it was? (Fig. 1).

Figs 1

About this time 1 reaud ubout the vertical.
Ah! Solution to the corner lot problem. Brother-
in-law didn’t mind me borrowing his old TV mast
and I got some aluminum pipe through the back
door of — well you know — coupled it together
with pipe fittings and hoisted it up. It was 45
high and my wife never seems to be around when
a hoisting event takes place. It didn’t cost me
much to have the TV aerial repaired when the
mast fell on it but I thought the pipe couplings
could have done a better job and not broken in
the middle when the mast was nearly up. Finally
1 did get it up. Found a use for one of my friends
— he had a post hole auger and dug the hole for
the post which carries the box that houses the
loading coil. This antenna didn’t work too well
and the experts said it needed 4 good ground.
My wife says the buck yard is wired for sound,
but I will admit the grass looks better now since
its grown over all the trenches I dug for the
radials. But they did make the vertical work bet-
ter and I was now getting out several hundred
miles. My wife gets kind of sticky at times, won't
let me cut down the trees which I elaim absorb
most of the signal.

Then 1 heurd about how u trap wus the very
latest thing. So down the big mast came, in wenta
trap and added to the top was u 15’ whip. My, it
did look nice waving around in the breeze up there
55, The neighbors were impressed but the dog-
gone thing didn’t work worth 4 hoot. (Fig. 2).

Some