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VARIABLE INDUCTORS PERMALLOY DUST TOROIDS
10W FREQUENCY INDUCTORS ermetic, MIL-T-27A

i Werite for your Copy
INDUCTANCE DECADES Highest Q, accuracy and stability

of Latest Catalog.

Standard,
Hermetic MIL-T-27A

SUB and
SUB-SUB OUNCER

DECI-OUNCER

TRANSFORMERS

PULSE
TRANSFORMERS ‘Audio and
Wound Core, MIL-T-27A Transistor

Transistor transformers .1 oz.
Hermetic, MIL-T-27A

VOLTAGE ADJUSTORS STEPDOWN
and ISOLATION TRANSFORMERS

OUNCER AND PLUGSIN
Wide Range Audios

REPLACEMENT TYPES

EQUALIZERS
Broadcast and Hi-Fi

SPECIAL SERIES
Hnits for every amateur application.




The New Ideas in
communications are
born af 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—
f $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 ke; 1720 k¢—34 mc, Model SX-100—
$295.00°

New heavyweight champion! Rugged is the word
for the SX-101 receiver—and it’s all amateur.
Heavicst 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 S$X-101—
$395.00

Cleanest signal on the air! Hallicrafters new HT-32
transmitter brings you a new standard of clarity
with two exclusive features: (1) 5.0 me 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-
pendability with costlier ceramic tubes—another
Hallicrafters first. 100 watts greater plate dissi-
pation. Greater overload safety. Unsurpassed
ruggedness. More features: six amateur bands,
80, 40, 20, 15, 11-10 meters; simplified tuning;
low drive requirement; quieter operation from
low speed blower. All control leads filtered.

] Model HT-33—$775.00;
3
allicraﬂers
Available on convient terms B e e arere o, ompany
from your radio parts distributor Walthem, Massachusetts 10080 24, 1l




. L

u The amount you spent for
your 75A-1, A-2 or A-3 in

ears past will not buy a
{etter receiver, even today. Through the

cars Collins Amateur equipment has
iept well ahead of the field in design
and performance.

And it’s ahead today. Collins 75A-4 re-
ceiver and KWS-1 transmitter have ex-
clusive advanced features that will give
you performance, now and tomorrow,
unmatched by any other rig. ¥Features
like: automatic load control in the
KWS-1—allowing full use of maximum
power without distortion; passband
tuning in the 75A-4 — providing the
most effective method of dodging inter-
ference from neighboring signals; rock-
like stability in both the A-4 and S-1..,
stability that is unmatched by any other
Amateur equipment,

Here is further assurance that your
Collins rig will stay young: next month
or next year our continuous research and
development program may suggest im-
provements which will be incorporated
in newer production models of the A-4
and S-1."When and if this happens, a

‘parts kit will be made available to you

80_that you can incorporate these im-
provements in your A-4 or S-1. Or, you
may send your unit fo the factory for
modification,

See your distributor soon for the Ama-
teur equipment that stays young. And,
remember, too, high resale value in the
future makes a Collins rig cost Jess per
day to own and operate.

7\
—=COLLINSE
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The New Eimac Ceramic 4CX250B
For all bands through 420 Megacycles

Eimac’s new ceramic 4CX250B now joins the 4CX300A as o
premium quality power tetrode for the best in ruggedness,
performance and reliability. The 4CX250B is interchange-
able in most cases with the Eimac-developed 4X150A, and
has the same socketing and basic electrical characteristics
as the 4X250B.

Eimac-pioneered ceramic-metal design gives the 4CX250B
compaciness and mechanical ruggedness. Higher tempera-
fure processing produces an internally cleaner fube that
can withstand greater temporary overload without dam-
age. This advanced processing, coupled with an efficient
integral-finned anode cooler and the elimination of glass-

Write our Amateur Services Department for a copy of the new
explanatory booklet *'Advantages of Ceramics in Electron Tubes.”

EITEL-McCULLOUGH, INC.
CALIFORNIA
“Eemac Fenot with ceramic tubes that can fake it”

S AN B RUNDO

to-metal seals, keeps the cooling air requirements of the
4CX250B af a minimum. The Eimac SK-600 series air system
sockets meet these requirements with minimum blower size,
Operation at full ratings through 500 Me. is made possible
by the iow dielectric loss characteristics of the ceramic used
in the 4CX250B.

in designing your nexi transmitter, fixed or mobile, on
any band through 420 Me., you can’t do better than a mod-
ern Eimac ceramic tube...the conventionally socketed

4CX2508B or the breechlock socketed 4CX300A.

M

: : i AM - 5SB

~-DC Plate Voltage ©.2000.. 1500 20007
DC Screen Voltage L3000 03007 400
“DC Plate Current, ma : 1200, 250

- 250

_MAXIMUM RATINGS TO 500 Mc.

~Plate Dissipation, watts

“Grid Dissipation, watts




40, 80 and 160 Meters, PR Type Z-2

Rugged. Low drift, fundamental oscillators. High activity and
{.)ower output. Stands up under maximum crystal currents. Stable,
ong-lasting, permanently sealed

$2.85 Net

\

20 Meters, PR Type Z-3

Harmonic oscillator. Low drift. High activity. Can be keyed in most
circuits. Stable as fundamental oscillators. Fine for doubling to 10
and 11 meters or “straight through” 20 meter operation......$3.95 Net

COMMERCIAL
COMMERCIAL, PR Type Z-1

Designed for rigors of all types of commercial service. Calibrated
. 005 per cent of specified frequency. Weight less than 34 ounce.
Sealed against moisture and contamination. Meets FCC require-

ments Yor all types of service.

SPECIAL TYPES

Type Z-1, AIRCRAFT

3023.5 Ke., J005%..cunssireineinenisnensnnsenns $3.45 Net

Type Z-1, MARS and CAP

Offictal assigned transmitter frequencies in the range.

Calibrated to .005%. 1500 to 10000 Kc. $3.45 Net

Type Z-6A
FREQUENCY STANDARD

To determine band-edge. To keep the ;3»._
VFO and receiver properly calibrated.

W0 Kee v o « o« o » « $6.95 Net

Type 2XP

i Buitable for con-

i verters, experimen-
2% tal. ete. Same hold-

"0 er dimensiuns as

i Type /-2

} 1800 to 12000 Ke.
(Fund.) =5 Ke.

... $3.45 Net

12001 to 25000 Kc. (3d
Mode) =10 Kec. ... $4.45 Net

PR PRINTED OSCILLATOR KIT

Hds many uses—

e As 100 Kc. Marker

® As 1000 Kc. Marker for
Check Points up to 54 Mec.

® As Foundation Circuit for
Low. Frequency SSB Crystals
Assembled in minutes, Kit con-

tains everything but 6BA6 oscil-
lutor tube and crystal.

Each . . . . . $4,50 Net i

VHF Type Z-9R

For [,ear, Narco
and similar equip-
® ment operating in
% the 121 Me, region,

requiring crystals
30 Me. range.

. $4.95 Net

RADIO CONTROLLED
Type Z-9A OBJECTS

27.255 Mc., .04% . . . $3.95 Net

Bach . . . . . &

13..... $6.45 Net
100 Ke. . $2.95 Net
4100 Ke. . $2.95 Net
4.5 Mc. Intercarrier,

01% . . . 2,95 Net
5.0 Mc. Sig. Generator, .01% 2.95 Net
10.7 Mc. FM, IF. .01% . . . 2,95 Net

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

PETERSEN RADIO COMPANY, INC.

2800 W. BROADWAY

250 W. 5'7th Street, New York 19, N. Y., U, §. A.

. 5

EXPORT SALES: Royal National Corporation,

COUNCIL BLUFFS, IOWA

»




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the tirst of ench
month (for preceding month) direct to th M, the administrative ARRL o'ficial elected by members in each Section.
Radioclub reports are also desired by SCMs for inciusion in ST, ARRL Field Organization station appointments are
available in the areas shown to quallﬁed l,mlgue members. These include ORS, OES, OPS. 00 and OBS, SCMs also desire
appllcatmnqmr SEC, EC, RM and PAM where vacancies exist. . Ll amateurs in the United States and Canada are invited
to join the Amateur Radlo Emergency Corps (ask for Form 7).

ATLANTIC DIVISION

Fastern Pennsylvania W&,IN% Richard B, Mesirov 1372 W. Indian L,revL Dr., Philadelphia 1
Maryland-Delaware-1). C. Wi Louis T. Croneberger 1004 Gardiner Ave, Sitver Spring, Md,
southern New Jersey K2BG Herbert C. Brooks 00 Lincoln Ava Palmyra
Western New York KZHUK Charles T. Hansen ’ll Rosemont Drive Ruttalo 20
Western Pennsylvania wW3GJyY john F, Wonkxe\wcz 434 Glenwood Drive, Cambridge
ENTRAL DIVISION. : .
1llinois WIPRN Edmond A Metzger 1520 South 4th St. Springheld
Indiana WoTQC Arthur G, Evans 823 North Bosart Indianapolis
Wisconsin WYKQOB George Wmd 2103 South 9 St. Manitowoe
— DAKOTA DIVISION
North Dakota WOKTZ Elmer J. Gabel . Hankinson
South Dakota WYFLP Les Price Custer State lark Hermosa
Minnesota WOKLG Robert \ILHrm . 0. Box 4235 Dassel
DELTA DlVlQlON N
Arkansas W5272Y [fimon M. Goings 2,0, Box 207 Osceala
Louigsiana SWSE M Thomas J. Morgavi 3409 Beaulien St. Metaire
Mississippi John Arlrrm Houston, sr. 114 North First Ave. Cievetand
Tennessee Harry C. Himpson PO, Box 10104 Memphis
GREAT LAKES [)IVISIO‘\I

Kentucky WIKKW  Albert M. Barnes %30 hird Ave, Dayton

Michigan WRRAL Thomas G. Mitchell 409 Liberty Buchanan

Ohio WRAL Wilson F. Weckel 2118 Tuscarawas St., W. Canton 8

. 3} HUDSON DIVISION _

haetcrn New W2EEU Creorge W, Tracy 1138 North Country Club Drive Schenectady

N. Y. (. & Long Iﬂland W2TUK Harry ]. Dannals 139 Bast Zoraune Drive Farmingdale, L. I.
Northern New Jersey W2VOR Lloyd H. Manamon 709 \9\ enth Ave, Asbury Park

VIIDVVEST D[VIS

lowa WUBDR Russell B. Marquis 807 ‘\Iorth Fifth Ave, Marshalltown
Kansag WHICV Earl N. Johnsaton 1100 Crest Drive Topeka

Missauri WoGEP ames W, Hoover 15 Humlrmgham Lane fFerguson 21
Nebraska WOEXP Charles K, McNeel Route 3, RED North Platte

NEW ENGLAND DIVIST N

Connecticut WITYQ Victor L. Crawford R 5, Stadley Rough Rd. Danbury

Maine WI{LKP John Fearon RFD 1 Wells Beach
Fastern Massachusetts WIALP Frank L. Baker, ir. 91 Atlantic St. North Quincy 71
Western Massachusetts WIHRV Osborne R. M-:Keraghan 22 Mutter St. Hasthampton
New Hampshire WIAIl John Arthur Knapp 15 Morth State St. Concord

Rhode Istand WIVNC Mrs, June R, Burkett 24 Roger Williams Ave, Rumford 16
Vermont WIOAK Mrs. Ann £, Chandler ; 32 Barre

. NORTHWESTERN DIVISION -

Alaska KL7AGU  Dave A. Fulton 1016 Barron Anchorage

Idaho WIRKI Rev. Franeis A, Peterson  Box 60 P’reston

Montana W7NI’\'/W‘(I Vernon i.. Phillips Box 971 Harlowton
Oregon W7I1DX Hubert | McNally 11908 . Madison St. Pnrthnd 16
Washington WIRIX Victor S h 511 I Tist St, Reattle 5

P ACIFIG DIVISION -

Hawaii KHOAED amuel H. Lewbel P () Box 5364 Honoluly

Nevada W7TLV Albert R, Chin 4 eno

Santa Clara Valley WOYHM ¢+ Donald Eberlein Los Gatos

Fast Bay WoOIW B. W, Southwell Dixon

Han Francisco WwoOoPrt, Frel H, Laubscher 655 Wakerobin Lane San Rafael
Sacramento Valley KOCHF 1LeVaughn Shipley 3008 Maison Way Sacramento 25
san Joaquin Valley wWeyru Ralph Saroyan 3639 NMono St. Fresno

ROANOKE DIVISION
North Carolina WARRH B. Riley Fowler Box 143 M.or;;unlow‘n
South Carolina W4HHMG  Bryson L. McGraw 27 Kalmia Road “olumbia
Yirginia WAR Y John Cart Morgan ¢/o Radio Station WFV A, Box269 I< redericksburg
West Virginia WRPCI) Albert 1, Hix 1013 Belmont St Farest Hills, Lharleston4
ROCKYMOUNTAINIMVISION .. |8
Colorado WHDAMI, B, Fugene Spoonemore 224 Carlile Ave, Puchlo
Utah ) Wiowy Thomas H. Miller 1420 k., 3045 St. Salt Lake City
New Mexico* KSDAA Allan 8. Hargett, 1001 Birch Lane, Crarisbad
Wyoming W7PsSO James A. Masterson 851 Bon Ave. Cusper
- SOUTHEASTERN DIVISION ___ -

Alabama WAMT Joe A. Shanuon Cottondale
frastern Florida WAKG] fohn F, Porter 6890 S.W. 51st St, Miami 55
Wcstcrn Florida W4RKH  Frank M. Butler, jr. 28 South Elliott Rd, i hort Walton Beach
Crane WACF] William F. Kenncdy 459 Fairway Hill Drive, S.E. Atlanta

West lndles {Cuba-P.R.-V.L.) KP{iDJ William Werner 363 Ramon Llovet Urb, Truman

) . ) Rio Piedras, P. R,
Canal Zone Kaswa P. A White Box 82 Ciamboa

SOUTHWESTERN DIVISION .

f.os Angeles W6IOB Albert F, l{lll Jr. &6t No. Millard Ave, Rialto

Arizona WI70IF Cameron A, Allen 1020 Kast Maryland Ave. Phoenix

san Diego- WOLR LI Pron Stansifer 4427 Pescadero San Diego 7
Santa Barbara WOREEF Mrs, Dorothy E, Wilson  Rte. 1, 75 Vista Del Mar Ventura

- WEST GULF DIVISION

Northern Texas WS KRay A. Chacker 4700 West Hanover rallas

Oklahoma WSKEC Richard I.. Hawkins 1408 RBell Ave, Lawton .
Sonthern Texas WSQOEM Roy K. Eggleston 1109 Vernon Drive Corpus Christi

- CANADIANDIVISION __ .. ...

Maritime VEIWS D. I, Weeks R.R. 3 »t. Stephen, N.
Ontario VEING Richard W. Roberts 170 Norton Ave. Willowdale, 1oromo Ont.
Omnebec VE2DR €. W, Skarstedt 62 St Johns Rd. Pointe Claire,
~ Montreal 34, P. Q.
Alberta VE6M]J sydney T, Jones 10707-57th Ave. iLrimonton, Alta,
British Columbia VEIT Peter M, Mclintyre 981 West 26th Ave, Yancouver, B, C.
Yukon S— . . -

Manitoba \ IF James A. Elliott 190 Oakdean Blvd. James, Winnipeg 12
Saskatchewan VE3LU Lionel O'Byrne . — Rowatt

#OfMcial a;')pointed to act temporarily in the absence uf a regular official.

6 .




Y [eband Opemhon which can only be
dchieved by trystal or synthesizer operation. As a
+'¢onsequence, T.M.C. has developed the Model GPR-
JORX “Receiver which not only provides the high
quality characteristics of the regular GPR Receiver,

. erm'i'fg""tﬁe use of 10 precisely adjustable

r.synthesizer,

ase with which the crysfcis may be

The TECHNI(Al MATERIEI. (ORPORATION

IN CANADA Main Office: MAMARONECK
TMC Canada lid., Ottawa, Ontario NEW YORK




RADIO RELAY
LEAGUE, uc,

Is a noncommercial dssociation 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 legisiative matters, and for
the mainfenance of fraternalism and a high standard of conduct,

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

“Of, by and for the amateur,” it numbers within it ranks practi- |

cally every worth-while amateur in the nafion and has & history of

glorious achievement as the standard-bearer in amateyr affairs.
Inquiries regarding membership are solicited,” A bong fide

interest in amateur radio is the only essential quatificafion; owner-

ship of a fransmitfing station dnd knowledge of the code are not

prerequisite, although full vohng membership is gramed only fo
licensed amateurs.

All generaf correspondence should be addressed v the udminis-

trative headquarters at West Hartford, Connecticut.

Past Presidents
HIRAM PERCY MAXIM, WIAW, 19141936
EUGENE C. WOODRUEF, WEBCMP, 1936~1940
GEORGE W. BAILEY, W2KH, 1940~1952

Officers

President . . « v . .\, , GOODWIN L, DOSLAND, WTSN
Mosrhead, Minnesota

First Vice-President . . . . . WAYLAND M. GROVES, W5NW
P,O. Box 586, Qdessa, Texas

Vice-President . . .
38 ta Salle Roud, West Hartford, Connecticut

Vice-President . v s« o PERCY C, NOBLE WIBVR
37 Broqd St., Westﬂeld Massachusetts

Secretary . . . + « « AL BUDLONG, WIiBUD
38 La Sclle Roaa' Wesf Hartford, Connecticut

Treasurer . . .. » « DAVID H. HOUGHTON
38 La Sulle Road Wesf Hariford, Connechcut

e ® e » o

Generdl Monager . . . . . . . . A L BUDLONG, W1BUD
. FRANCIS E. HANDY, W1BDI

Communications Manager . . .
Technical Director . . . . . . . GEORGE GRAMMER, WIDF
Agsistant Generol Manager . . . , JOHN HUNTOON, WI1LvQ

Assistont Secrefary . . .. i . . PERRY F, WILLIAMS, WIUED,

38 Lo Salle Road, Wesr Hortford, Connechcui
* ey e e

General Counsel . . . . . .
816 Connecﬁcut Ave., Woshmgton 6 D.C

S . .. . FRANCIS E. HANDY, WIBDfY

RS .PAULM SﬁGAL_

DIRECTORS
Canada
ALEX REID.......... e s L VE2BE
240 Logun Ave., St. Lambert P, Q.
Vice-Director: Willla R, Savage. . .. .. VESEO

m
#33 10th 86, N, anhrid;,e, Alta,

Atlantic Division
GILBERT L, CROSSLEY . .........,. w3ya
Dept. of Iz k., Penna. t-tate University
te (X ‘ollege, ]
Vice-Director: Charles O, H-zdgott ...... W3LVEF
725 Garden Road, Glenside, Pa.

Central Division

JOHN Gt DOYLE. .. ...0uiisusrssisss WaGPL
1331 N. Wildwood A Iﬂwaukec 1, \Vls
Vice-Director:  George Kelth. ....... WIOLZ
REI 2, Box ~nA. Utiea, 111

Dakota Division

ALFRED M, GOWAN WOPIIR
1012 Houth Willow Sioux Falls, 8. 1),

Vice-/virector: Charles Gi. Compton. .. .. waonilo
1011 Fairmount Ave., 8t. Paul 5, M

Delta Division

VICTOR l"‘ANF‘IF‘,LD. et PUTTTN WHBSR
x 965, Lake Charles, La.
I'tce-lvlrertnr Sanfora B, Dellart. _W1RRV

227 8. Purdue Ave., Ok nge ‘Tepn.
Great Lakes Division

JOHN H, BRABB. ..., . ....,..0.0-0.: .WRSPF
708 Ford Bldg., Detroit 26, Mich.
Vdce=Trirector: Dana B, Curtwright. . ..., WRUPH

2079 Observatory Ave., Uineinnati 8, Ohlo
Hudson Division
GREORGE V. COOKE, JR........... wzoByo
3 Dy
Commack, L. 1, N.Y.

Tice-Nirector: Lloyd ¥, Afanamon....,. W2VQR
709 Seventh Ave., Asbury Puark, N. J.

Midwest Division

ROBERT W DENNISTON . ...... WONWX
ox 631, Newton, Iowa
T'lce-Uirrcmr Humner N, Fester. ....... wWoGQ

2315 finden Dr., 3.1, Cedar Rapids, lowa
New England Division

MILTON E, CHAFFEE WIRFW
53 Homesdule \\P outhlnqtun Cpun.
Vice-Director: Frank (., Baker,ir.. ....... WIALP
91 Atlantie #t., N Qumcv 71, Mass.

North western Division
R. REX ROBERTS......0o00vuaen... W7CPY
K37 I’,u‘k }Illl Drive, billings, Mont.
Vice-Lirector: I—an-'mrd q Pyle, ..o aionn W70E

3434 74th Ave., . Mereer Island, Wash.

.Pacific Division
HARRY M. E N(xWICHT
770 Chapman, San Joss

Vice-Director: Ronald G. Martin. .. .. el WRZT
4212 Berrendo Dirive, Sacramento 25, Calif,

W6EHC

Roanoke Division

P, LANTER ANDERSON, JR......... WiMWH
42% Manle Lane, Danville,

V{ce-irdrector: I'homas H, Wood........ W-&A‘\IK
1702 N. Rhett Ave,, North Charleston, 8, ¢,

Rocky Mountain Division

CLAUDE M, MAER, JR................. woic
740 Latnette bt Denver, Cola,
Vice—])irectnr Carl 1. ith. .. ......... WoBWI

070 Locust St I)emer 20, Colo.
Southeastern Division
JAMES P BORN, JR.. . .oovviiinenes .. W4zD
25 Kirst Ave,, N.I., Atlanta, u::..
Vice-Director: Thomas M. Moss,...... Yw

P.0O Box 644, Municipal Alrport anch
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“It Seems to Us...”

THE YEAR IN REVIEW

Every vear about this time we sit down in
front of the mill with & stack of copy paper
and g pile of QSTs at hand, and attempt to
All & page or so with the worth-remeimbering
events of the past twelve months., Sometimes
it's quite a chore to find enough really out-
standing items. This year, though, the review
practically writes itself. For instance . . .

We won’t forget the Sputniks in a hurry.
Practically all the hams we know just Lad to
have a try ot listening for the revolving
spheres, and most were successful. The news-
papers quickly learned of this, and the result
has been more fuvorable publicity for the ama-
‘teur than any single event in recent times.
We've stitfed two manila folders full of front-
page clippings sent in by hams all over the
country. Perhaps more important, the Naval
Research Lab and other scientific groups have
expressed their deep appreciation for the hun-
dreds of reports received in the first few days,
and ecredit amateurs with providing much of
the raw material for early analysis.

Scientists also solicited amateur cooperation
in tracking our own MOUSE. So that hams
would be able to supplement the professionals’
work in intercepting the U. 8. sutellite, NRL
developed for ST a simplified version of its
Minitrack system which could be eonstructed
by radio clubs. QST also earried information
on Microlock, another relatively-simple track-
ing device.

Stanford University’s radio propagation lab
invited amateurs in the southwest to help in
“(yperation Smokepuﬁ'," an atfempt to create
an artificial E-layer by release of nitrie oxide
oas from a rocket. The 600-plus hams taking

part will try QS0s by bouncing signals off the
nmn—made cloud.

Then, ton, we won't soon forget the world’s
record on 144 Me, racked up by KHOUK and
WGNLZ on _duly Sth, after eight months of
daily tests. This success is a perfect example of
the awmuteur method at work —-in theory,
there wasn't o chance! The 2150-mile stretch
\phnteled the previous record of 1400 miles,
seb in 1950, and was more than three times as
far as any previous over-water work on the
hand. Tests have continued, and the feat wus
repeated on August 18th. ] )

Less spectacular, but also u highly important

contribution to the ait, is the work of more
than 1200 amateuss in the ARRL-IGY Propa-
gation Research Project. V.hi. enthusiasts
cooperating in the Air Force-sponsored study
report all longer-thun-normal SO paths to a
special office in Wethewsticld, Conn., where
WIVLH and his staff evaluate the data and
punch up IBM eards for later analysis by
IGY scientists. The project is gathering info
on transequatorial seatter, sporadie-K skip,
and auroral and meteor scatter.

In other respects, too, this was u great vear
for amateur radio. DX conditions have seldom
been better — the “daylight” hands have re-
mained open late into the night, contest par-
ticipation has broken all records with scores
higher than ever, and WAC, WAS and DXCC
claims choke administrative channels at Hq.
inunprecedented numbers. There nre more RCC
and code-proficiency certificates leaving 38
Lasalle Road than ever before, und AREC
participation is also inereagsing. The total num--
ber of amateurs surpassed 160,000 during the
year.

Hams handled emergeney traffic in the Ken-
tucky Hoods, Hurricane Audrey, the Malibu
fire, & bomber erash in New Brunswick, and
gisty-two other major or minor emergencies
reported in QST — drownings, fires, explo-
gions, tornadoes, lost persons, blizzards, sleet
storms and even a gus-line break.

Six meters went absolutely hog-wild late in
the yeur, with openingg practically all over the
world, a number of WACs completed for the
first time, and QRM as bad as 75-meter phone.

Chicago’s reputation as o convention eity
was upheld and enhanced by the Ninth ARRL
National Convention held there over Tabor
Day weekend. Twenty-five hundred hams cap-
tured the Palmer House for three days of rag-
chewing, instruction, sight-seeing, exhibit-
viewing and general fun. There were sideband
meetings, novice programs, DX gatherings,
v.h.f. groups, traffic and emergeney roundups
and innumerable ad hoc discussions. Rvery-
thing ran like clockwork, due to first-class
planning by the Chicago Area Radio Club
Clouncil.

In 1957 several amateurs were honored for
their outstanding achievements in our hobby.
Mrs. Mae Burke, W3CTUL, received the 1956

{Continued on next page)



Tidison Award in recognition of her long service
ag a top-notch brass pounder, contributing to
the morale of GIs through her message-handling.
3. Newton Kraus, WI1BCR, and Paul Blum,
W2KCR, were presented with the Navy’s Public
Service Award for their Antarctie relaying in sup-
port of Operation Deep Freeze. The 1956 ARRL
Merit Award went to Fred H. Schnell, WACF and
ex-W9UZ, for his pioneering DX work.

On the regulatory side, FCC introduced a
docket proposing to switch various citizens and
industrial frequencies, and deleting amateur use
of 11 meters in the process; the League filed
strong opposition to the proposal. The Commis-
sion instituted two sweeping surveys of radio
spectrum usage, the first covering frequencies
above 830 Me. and the second covering 25-890
Mec. In the latter study the League submitted o
purticularly extensive comment, reported in de-
tail in **Happenings” this issue. FCC ulso pro-
posed to relax notice requirements for amateur
portable and mobile stations, and ARRL filed in
support. The League's 1956 proposals to expand
the 20-meter phone band, and to return to the
125-mile limit governing personal appearance for
the amateur exam, went through internal FCC
processes during the year hut were not formally
acted upon. One more nation — Korea — came
off the I'TU ban list, leaving just four countries
{J. 8. amateurs can't work.

Precise figures are not yet availuble, but ARRL
membership continued its rapid growth; the
number of Full Members is well above 60,000
The healthy state of all phases of our hobby was
responsible for the largest volume of QST ever —
2192 pages, 192 more than 1958 — an average of
183 pages per issue. December QST was the fat-
test ever, a whopping 221 pages. In August,
(ST’s general newsstand distribution was discon-
tinued, the operation being much too small in
comparison with costs involved.

. . . What did you say, Boss? I've run out of
space? But shucks, there’s lots more . . .

Anyway, 1957 was u fine yvear for ham radio,
and here’s wishing you another, from the entire
Hq. staif.

NEW MAILING GEAR

The rapid growth of vour League — c.g., Full
Membership has doubled in the past seven yeurs
- has brought its share of administrative head-
aches to 38 LaRalle Road, particularly in the
fields of record-keeping and mechanization of
office procedures. Our latest acquisition, to keep
step with ARRIL growth, is a completely new set
of automatie addressing machinery and mailing
plates. Henceforth, a member’s record will be
keyed not only for class of membership and ex-
piration date, but also for the ARRL division in
which he resides. More important, ¢lectronie sort-~
ing and selection should add to the process not
only increased speed, but 100, aceuracy to avoid
the oceasional error which occurred in our former
mechanical seleetion system.

This issue of ST is the first to he addressed
with the new equipment. The job of converting
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approximately 100,000 mailing plates from one
system to another is a tremendous one, and in
the transition period there may be u few things
go awry. If it should happen to vou, bear with
usg; right now the new machines are probably
smarter than we are, but we hope it won't take
long to reverse that condition.

One of the essentials of the new system is that
records are filed geographically, with no alpha-
betical cross-index. When writing us concerning
your membership, therefore, it is important to
show your complete and correet address. This is
particularly true of many individuals who write
us from, for example, a bhuginess address while
their membership record is at a home address in
another city.

25 Years Ago é

this month
AL

January, 1933

. . The editorial twenty-five years ago was written by
one A.L.B, und had to do with the great influx of new ama-
teur radio operators — the FCC had announced that as of
June, 1932, there were over 30,000 amateurs. There had
been predictions of utter hedlam on the bhands, and that
amateur radio was headed for the skids because the inter-
ference would drive amateurs away from the hobby. But
A.L.B. predicted that technical improvements would solve
the interference problem, that the amateurs would spread
out to unused portions of the band, and that amateur radio
would continue to Hourish. (He was right!)

In a specisl message Hiram Percy Maxim reported
Lhat Wal ner and Segal had been successful at the Madrid
confercnce and that all amateur bands and operating privi-
leges had been retained.

. . Technicul articles inciuded deseriptions of a three-
‘nerative receiver, a complete portable station, and
a frenuency meter and monitor; there was mnre information
on modnl ting the sereen-grid amplifier and dope on tunable
hum. And, of course, the ever-present pages of hints and
kinks,

. There was a summary of amateur emergency work
during the past year, and a report on amateur vbservations
during the total eclipse of the sun.

. “ Whistling in the Dark” was the catchy heading of
a civeuit breaker advertised by the Don . Mix & Co. con-
cern, of Bristol, Conn,

. In the JARU News section there was interest ex-
pressed in the approaching sun-spot minimum, bringing
with it better DX conditions on the lower frequencies und
poorer conditions on the higher frequencies.

. Hah! In the Clommunications Department section
there was a discussion of * the good old days™ of ham radio!

OUR COVER

As we write this in early December
interest continues high on the subject of
satellites, & condition that will probably
exist through much of 1958, In fact, we
have just been listening to late news re-
ports on the imminent launching of the
first U. 8. satellite. Qur cover this month
symbolizes the extended satellite activity
that will take place during 1958. And,
should there be any gquestion in your mind
of which satellite we're picturing, just
kindly note the angle,

QST for



Below-chassis view of
the fixed oscillator and
mixer chassis (left) and
variable crystal oscil-
lator (right). The series
coil has been removed
from the latter in order
to show the other cir-
cuit components. The
coil mounts between
the two ceramic pillars
at the left, top and
bottom, in this view.

VXO - A Variable Crystal Oscillator

poorest of ervatals is usually more stable

than most self-excited oscillators. Our
cfforts to change the frequency of ervstal oscilla-
tors usually end in dismal failure. Conversely,
self-excited  oseillators ave ecomparatively un-
stable, and heroie efforts to improve stability
sometimes cnd just as dismally.

We thought it would be delightful to he able
to combine the flexibility of a v.f.o. with rock-
bound stability of the cerystal oscillutor. What,
follows is the record of such an attempt and what
we think is the acceptable resulting compromise.

Fig. 1 shows u greatly expanded crystal
impedance curve near its resonance points, The
series-resonant frequency is fy and is the fre-
quency of lowest impedance, while f. is the
parallel or anti-resonant frequeney. (The points
of highest and lowest impedance are not, neces-

CRYSTAL OSCTLLATORS arc so stable that the

Although it isn"t unusual to elaim
serystal stability’ for a variable-fre-
quency oscillator, here’s a eircuil that
reverses the process — it uses crystal
control tuv cover a continuous range
usually associated enly with self-con-
trolled oscillators. Six ecrystals cover
3500 Lo 1000 ke.

January 1958

500-Kc. Continuous Range
with All Crystal Control

BY HERMAN SHALL,* W3BWK

fs fa
FREQUENCY—= N /

]
IMPEDANCE +

i

Fig. 1 — Typical impedance-vs.-frequency curve of a

quartz crystal, The parallel or anti-resonant frequency,

f., always is higher than the series-resonant fre-
quency, f,.

sarily the araef parallel- and series-resonant
points.)

The series-resonant frequency is fairly well
fixed and is normally unaffected by cireuit
values. It is the resonant point used in the
ervstal filter in your receiver. The anti-resonant
frequency can be made to wander around a bit.

* I{upp Electronics Company, Carlisle, Penna,
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{A) (B)

This is the variable high-impedance rejection
noteh of your receiver crystal filter.

The anti-resonant frequeney ean be adjusted to
any value between f. and f., but the maximum
difference is limited by the type of erystal cut.
In the “A” cut type of ervstal used here, the
maximum theoretical shift is approximately the
erystul frequencey divided hy 500, Only about one
third to one half of thig shift can be reualized
in practice with routine methods,

Fig. 2\ shows a simple triode Pierce oscillator
thut utilizes the crystal's anti-resonant  fre-
quencey. Fig. 2B is the sume vircuit with variable
capacitors placed where they can affect frequency.
These capacitors can be varied individually or
collectively to shift the erystal frequency from
fo t0 fu where oreillation will cease. Since the
limits of frequency shift arve f, and f,, raising fa
ar lowering f, uppeur to he the only solutions to
inereasing the frequency range. Raising f, is
very difficult but lowering [, is easy.

Fig. 3 tllustrates a simplified equivalent cireuit,
of a crystal, In relation to normal tuned circuits,

-

L
f=20,125.5 ke.
C, L= 11.7 mh,
e R=7ohms
R G=0,033 wuf.
. Co= T.2uuf.

Fig. 3 — Lumped-constant equivalent circuit of a crystal,
At the right are listed the elecirical constants of the
crystal used in the variable-frequency circuit of Fig. 5.

I, is extremely large, €' is extremely small and C,
is a value around 5 to 10 wuf. for plated crystals.
The measured values of the key erystal in the
unit shown later are given in the figure.

Adding series inductance to a crystal, Fig. 4A,
adds to the total equivalent eircuit inductance,
Fig. 4B, und lowers the serics-resonant frequency
2 marked amount.

The Circuit

Fig. 5 combines Figs. 2 and 4A in & practical
etreuit for the results we would like o achicve,
It consists of (1) a tunable crystal oscillator
covering approximately 19,995 to 20,105 ke.,
(2) a semi-fixed crystal oscillator with five
crystals, at 16.5, 16.4, 16.3, 16.2 and 16.1 Me.,
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Fig. 2 - Pierce oscillator circuit (A}
and modifications (B} for changing the
oscillation frequency over a limited

RFC range

and (3) a mixer which gives output in the 3.5-
to 4-Me. range by heterolyning the above
frequeneies. The virtues of beat-frequeney v.f.0.'s
have been pointed out in the past. To get wde-
quate shift o high frequency is dictated, which
also has the advantage of starting with frequen-
cies too high to crenfe unnoving birdies. In this

1
=

Ly :1-..

) (8)

Fig. 4 — The waddition of a coil, L, in series with a
crystal lowers ifs serfes-resonant frequency, the
equivalent circuit being that shown at the right.

cireuit the frequency of oscillation is always
below the old series-resonaut point.,

The model shown is simplified for 3.5 ~— 1.0-
Me. output only. However, u more complete unit
has been built for direct heterodyned output in
the 7- and 14-0Me. bands, by switching additional
erystals in the “fixed” oscillator (13.0, 12.9 and
12.8 Me. for 40 meters and 6.0, 5.9 and 5.8 for
20 meters) and additional coils in the mixer,

Direet heterodyning ag used here has another
advantage. Since the drift in cyeles is absolute
and not a fixed percentage of the output fre-
quencey, the relative stability Zmprores us the
output frequency inereases.

("y is a dual ecapacitor that provides hoth
variable grid and variable plate loading simul-
taneously. It serves as the main tuning control,
shifting the ecrystal frequency from some new
low value of f, to 4 new lower value of f..

Increasing Li lowers the frequency of the
erystal’s original f, und increases the tuning
range of (!1. Ly is chosen and adjusted to muake
(1 tune through a frequeney change of 110-120
ke, With the ervstal and cupucitor nsed in this
unit it is possible to achieve tuning ranges of
400-500 ke, by making Ly lurger.

There is something very, very siud about this
whole business of usging sceries inductance — we
don’t get something for nothing! The voil is

QST fox
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Fig. 5 — The basic VXO circvit, for output on 3.5-4.0 Mc. Unless otherwise indicated, capacitances are in uuf., resistances
are in ohms, resistors are Y2 watt. Fixed capacitors are ceramic.

Ci — 31-uuf. per section (Hammarlund MCD35SX).

Cz — 15-ppf. air padder.

Cis-Cr inc, — 1.5-7-uuf. ceramic padder, zero temp. coeff.

Ji — Coax receptacle, chassis mounting.

Li, Ly ~— See text. L» wound on National XR-50 form,
Y4-inch diam., slug-tuned.

Lz = 13 turns insulated wire wound over Lj,

now a major frequency-determining component
and its stability has a lot to do with the over-all
stubility. The same rules that apply to coils
for v.f.0.’s apply to coils for VXOs.

The simplest readily available coil was used
here to illustrate a principle and permit euse
of duplication. A better coil design, from the
standpoint. of temperature stabilitv, is necessary
if more of the udvantages of erystal stability are
to be gained from this rig.

The 100K resistor shunting L; suppresses the
parasitic oscillations resonuated by C1L1.

¥y is the kev erystal of the VNO. The per-
formance has been built around its equivalent-
circuit values. If the unit is to be duplicated, o
crystal of the same parameters must be specified
-— ordering by frequency and input capacitance
are not eoough., However, values of L and
within 5% should be adequate. Ys to Yy ure
straightforward anti-resonant erystals  with
cnough eireuit padding to insure their being set
to frequeney.

The functions of the remainder of the com-
ponents are normal.

Regulated voltages are required where indi-
eated, and any suitably filtered power supply is a
satisfactory source.

The two erystal oscillators run continuously
but there is no output in any ham bands nntil
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81 — Ceramic rotary, 5 positions needed.

Y1 — 20,125.5 kc.; see text {(Hupp 2001-200-201).
Y: — 16.5 Mc. {Hupp 2001-35-36).

Yz — 16.4 Mc. (Hupp 2001-36-37).

Ys— 16.3 Mc, {Hupp 2001-37-38),

Y5 — 16.2 Mc, (Hupp 2001-38-39).

Yo — 16.1 Mc. (Hupp 2001-39-40).

the eathode of the m'xer is keyed. Provisions are
made in the complete unit for “zeroing in’ by
closing the mixer cathode circuit without keying
the balance of the transmitter.

Construction

The basic VXO is built on two 4 X 6 X 3-inch
aluminum chassis bolted together. The photo-
graphs show the external construction along with
the power supply and a modified version of the
calibrator deseribed in July (957 QST 2

The left-hand shatt on the two-chassis assem-
bly is the crystal switch for the “fixed” crystals.
The right-hand shaft is the tuning capacitor, Ci.
It has been offiset | inch to the right of the chassis
center to make room for the National Type ACN
dial. A “left hand” parts arrangement will place
the shafts 3 inches center-to-center instead of
5 inches.

The bottom view was tauken with the eoil Ly
removed to permit seeing the parts layout. It is
suggested that the purts configuration and the
sumne chassis, coil and tuning capacitor be used
if the tuning range is to be duplicated.

The tuning capuacitor has a pin in the shaft
which limits its rotation to only 180 degrees.
If yvou like to tune clockwise to increase fre-

! Campbell, “A Saw-Tooth Crystal Calibrator,” QST,
July, 1957,
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queney, it will be necessary to remove the pin
und either place it on the other side of theshaft
or just throw it away.

The erystals in the VXO are shown in sockets
which were used to make the experimental work
asier, It is entirely satisfactory to solder the
erystals in place without sockets.

L1 should be started with 33 turns of B & W
3011 which has 16 turns per inch, 34-inch diam-
eter (approximately 6.5 ph.). Break one turn free
at each end from just two of the plastic strips
and bend half the turn to a horizontal position,
Mount between the two I-inch stand-off insula-
tors visible in the bottom view. Follow the align-
ment procedure for final adjustment.

L was clogse-wound with 95 turns of No. 32
on a National XR-50 form. At about 75 turns
it became necessary to start another layer. When
coupled to the load (the ex-erystal oseillator of
the transmitter) turns had to be removedto
achieve resonance. We suggest vou start with
about 95 turns and tailor both Lg and Ly to your
own load conditions.

The bottom plate of the 20-Me. oscillator (not
shown) iz important because it lowers the
inductance of Ly and should be securely replaced
when checking the effect of any adjustment.

The basic unit was designed to be made o
part of an existing piece of gear as well as to
be a sclf-contained VXO. Tn the panel view,
only the VXO band switch and the center tuning
knob are purt of the basic unit. The ‘“‘a.c.”
awitch is for the power supply and the “keying”
switch conneets the mixer cathode to either the
transmitter cathodes or ground. The four controls
to the right of the dial are for the calibrator
deseribed in July QST'. A 1000-ke. erystal has
been added. The ealibrator erystals are not visible
in the photo of the four chassis, huving been
placed below the chassis to remove them us far as
possible from the direct heat of the tube.

Alignment

The alignment is simple, although it looks
lengthy.

1) Couple your receiver to the fixed oscillator.

2) Locate 16.5 Me. with a calibrator.

3) Set the NPO capucitors to half capacitance.

4) Switch the 16.5-Me. crystal into the circuit
and adjust C» to bring crystal to zero beat with
the calibrator. .

5) Adjust the other four crystals to frequency
using the NP0 capacitors only.

6) There is an interaction hetween these
controls as a result of saving a switeh wafer, so
run back through and retrim.

7) Switch to the 16.3-Me. erystal (3700-3800
range).

8) Couple the receiver to the mixer.

9 Locate the VXO signal in the receiver and
check the tuning range of 'y,

t0) Now start trimming /ls until 3700 ke.
fulls close to one end of the dial and 3800 ke. is
close to the opposite end. Replace the hottom
plate after each adjustment or you may end up
wanting to replace a quarter turn on the eoil. Tt
iz not likely that you will finish the ulignment
with the overlaps symmetrical, so don’t waste
time trying to do this.

1) Set the VXO to 3750 ke, and adjust L.y
for maximum output.

12) Age the unit for a day. Turn off and cool
for several hours. Turn on for 13 hours and
calibrate to suit your fancy.

You now have an excellent vaviable-frequency
source. The VX does have some drift but for
the fellow who has little time for operating, being
able fo use an equipment immediately upon
turning the switeh is a godsend. I the power
supply is kept away Irom the VXO, the unit
can perform acceptably for a.m. and c.w. within
one or two. minutes of flicking the switch. For

The two chassis shown in the fore-
ground constitute the basic YXO (the
other two are for the power supply
and crystal calibrator). The selectable
fixed-frequency oscillafor and mixer
are on the nearer chassis. The one at
the right coniains the crystal oscillator
that can be varied over a 100-ke.
range.
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The rack-mounted unit ot W3BWK in-
cludes a power supply and calibrator
in addition fo the basic variable crystal
oscillator described in the article. Only
the band switch and tuning dial are
essential parts of the VXO,

the first quarter hour it stays within 100 cycles
of its 2-minute starting point. It then drifts
negative in smoothly decreasing amounts for
another 300-400 cycles, stabilizing in 114 hours.

If the VXO is included with heat-generating
equipment, drift will be more rapid but stabiliza-
tion should occur sooner. The friction drive of
the type ACN dial tends to set up strains which
ease off after each resetting and shift the fre-
quency 15-30 cycles.

All stability checks were made with & Hewlett-
Packard counter on which each cyele change
could be ohserved immediately. The stability
checks are not of the ‘“no noticeable drift”

variety even though the initial drift is not no-
ticeable.

With some sucrifice in flexibility and with the
addition of more crystals the VXO shifting can
be done entirely with capacitors. Crystals can be
selected to compensate for drift in capacitor
values, offectively redueing frequency drift to
a few cycles irrespective of temperature.

From the foregoing it should be pretty clear
that it is the using cireuit that helps determine
a crystal’s frequency. We hope vou will use an
aceurate frequency-checkingsystem when you play
“footsie” with the band edges with either v.f.o.,
VXO or plain crystal!

w-Straysis

Are you an engineer? If you're having trouble
trying to decide, or if you wonder whether you
should become one, you might compare yourself
with the following definition: “ An engineer is one
who passes as un exacting expert on the strength
of being able to turn out, with prolific fortitude,
strings of incomprehensible formulae calculated
with micrometric precision from extremely vague
agsumptions which uare based on  debatable
figures acquired from inconclusive tests and quite
incomplete experiments, carried out with instru-
ments of problematic accuracy by persons of
doubtful reliability and rather dubious mentality
with the particular anticipation of disconcerting
and annoying everyone outside of their own
fraternity.”

The latest claimant for the long-winded c.w.
S0 record is W8VYU (with W8DNC) at four
hours and thirty-five minutes,

Hey, Novices! Wanna see what an old-timer looks like?

Well, here's WORX. You can tell he's an old-timer by the

two-letter call. Of course, not all old-timers go around

with such handsome beards and period costumes—it just

happens that WORX won a beard-growing contest which

was run in connection with the 75th anniversary of Grand
Junction, Colorado,
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Adjustable 4-Element 10-Meter Bevam

Twenty-Five Pounds of
Beam for 25 Dollars

BY JOSEPH II. KURANZ,* WICWK

Many beam antennas you read about
look simple fo construct until you find
that the writer “'just happened to have'
a few hard-to-get items. Not so with
the beam of WOCWK. He tells you
what you need and where fo get i,
and none of the components are hard
to find. You don't have to build a
beam as large as this one, but you
can certainly get some ideas from its
construction,
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band rotary antenna in which some of the

latest (streamlined) construetion practices
are incorporated, the beam to be described may
be the answer. This antenna was not conceived
entirely by the author, since many excellent
references ! were used throughout the design and
building stages.

What does this beam offer? First of all, many
beams look unfinished, but not this one. It
could pass as a commerecial job in the best of
company. Don’t worry about its trade-in value;
even the best commercial besm antennas fare
poorly in that department. Only readily-available
standard parts and materials were used, result-
ing in a beam with no extra material left over to
clutter up ye old junke box. The element length
and spacing can be veadily adjusted to any de-
sired or favorite combination with a minimum
of time and effort. 1f vou are short of funds, use
only two or three elements at first and add the
others later. The footnote references ! offer many
element spacing and length combinations thut
would work fine. Several hams or a radio elub
can combine their resources and purchase enough
material to build several beams, thereby further
reducing the already modest price of 25 to 30
dollars.

The beam is simple to build. The itemized list
of material in Table 1 is for your convenience
and ready reference. Suitable substitutions may
be made, but do not reduce the wall thickness of

FOR those who still prefer a full-size, single-

# 418 Kast Wabash Ave.,, Waukesha, Wise.
1 E.g., Orr, Beam Antenna Handhook, Radio Publications,
Inc., Wilton, Coun.; and The A.R.R.L. Antenna Book.

oRILL 3-%5"
~ DIAM. HOLES

DRILL 2347
DIAM, HOLES

Fig. 1—Four angle-iron brackets are used with Sears
Roebuck No. 8493-5 muffler clamps fo hold the elements
to the boom.

QST for



8750
~2%"
USE 2 SEARS & RogaucK 1%} |
No. 8493-4 MUFFLER 3.7
CLAMPS TO MOUNT MAST \\\-.74;_ PN N
70 PLATE N T ¥
\ | _v._{ -
2!/‘ § P & &= ] 4 2
LW N T
)% !« \\ . USE2 SEARS & ROEBUCK
PEALAS T Y No.8493-5 MUFFLER
4 # b - ~A———L;f CLAMPS 1O MOUNT'
ALL HOLES g % e B0OM 70 PLATE
ORILLED % DiAM. Y |~— T
e 3te STEEL PLATE

2%

Fig. 2—A sieel plate is used to tie the 2-inch diameter boom to the 1Y4-inch inside diameter galvanized iron
pipe mast, Sears Roebuck No, 8493-5 and 8493-4 muffler clamps hold the boom and the mast.

the aluminum tubing elements below that indi-
cated, The prices are given only as o guide. They
may run more or less, depending upon one’s
shopping abilities.

While very desirable, cadmium plating is not
a necessity, However, if plating is decided upon,
malke sure that all the items are plated except the
aluminum clements and the boom. Include the
nuts, bolts, washers and miscellaneous items.
If plating is not feasible, the beam should be
w eather protected in some other approved
manner.!

Nothing has to be done with the 20-foot. haom:
it is ready for use as purchased. The two 34-inch
diameter by 12-foot. long and the four 34-inch
diameter by 12-foot long lengths of aluminum
tubing should all he cut into six-foot lengths.
This can be done simply with a hack saw. How-
ever, a neater-looking job will result if a pipe
cutter ig used.

Next cut four 124 X 114 X-6-inch long angle
iron brackets and drill as shown in Fig, 1. After
these brackets have been plated, they will be
used between the antenna elements and the boom.
After the two 9/32-inch diameter holes are
drilled in the brackets, the 3g-inch diameter
aluminum elements can be femporarily clamped
on the bracket with C clamps and the two mateh-
ing holes drilled through the elements. Cure
should be exereised to assure correet alignment
and centering of the element before drilling.
Kach element should be drilled in this way for
its corresponding bracket, to insure easy as-
sembly later on.

The mast-to-boom mounting plate shown in
Fig. 2 can be fabricated next. If possible, obtain
the 3/16-inch thick 8-inch square steel plate cut
to size and ready to use. Most welding shops
bave shears available and will do this for a
nominal fee, The cost to the writer was only 75
veuts, Drilling the holes will probably prove the
toughest job, although if a drill press is available
there isn’t much to it. A small hole shooter or
hand drill ean be used, but it will require a little
elbow grease. In either case lay out and drill the
holes as accurately as possible, using the dimen-
sions given in Fig. 2.

January 1958

Feeding the Antenna

Several methods of feeding the antenna are
available. You may use your favorite combina-
tion and the results should prove satisfactory
provided, of course, that the tuning is done
properly. I used a T-match and coaxial half-
wave balun becanse it provides a perfect transi-
tion for unbalunced (coaxinl) feed. An efficient
but somewhat less balanced method of feed is
the gamma match, which does not require a
balun and hence has a simpler terminal arrange-
ment. The T matceh is simple to construct, and
by following the suggestions in Fig. 3 you will

TABLE |
List of Materials

6 Muffler clamps, Sears-Roebuck
No.8493-5.....c0vvnnn... ieeas$1.20
2 Muffler clamps, Sears-Roebuck
No.8493-4. ... . ciiiiiiiiiincnns
6 X 8 X 8-inch steel mounting plate. ...
Va-inch thick 1V2 by 1%2-inch angle iron,
Gincheslong.....ovvvviunnennnnn
2-inch diam, aluminum irrigation pipe, 20
feet long (Sears-Roebuck). ... ...t .
2 Y-inch diam. 6061-T6 seamless aluminum
tubing, 12 feet long, 0.058-inch wall. .
4 %g-inch diam, 6061-T6 seamless aluminum
fubing, 12 feet long, 0,058-inch wall..10.36
1 Va-inch diam. aluminum tubing, 6 feet long
{gas or refrigeration company}......
3 Coaxial cable receptacle, SO-239 (sur-
PIUS) e o ettt e eenaas
2 Adjusta stand-off TV line insulators.....
Y4 X 2 X 5Vs-inch phenolic sheet. ...... .
12 4-40 r.h. machine screws, % inch long,
nuts, lock washers. o v oveveiiienss
5 6-32 r.h, machine screws, ¥ inch long,
. nuts, lock washers............. coes
8 % boh‘s.% long, nuts, lock washers. .....
11 ' bolts 1% long, nuts, lock washers. ...
8 ¢ bolts 1% long, nuts, lock washers
Cadmium plating (price is usually based
on some minimum poundage, as 35
pounds for $2~$3}. v v viiiiancreens
$25 to $30

40
75

-

—

6.00
578

1.20
.22

—
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match support. The balun of

RG-8/U cable is coiled and

then fastened to the boom
with tape
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Fig. 3—Detail of the coaxial- BALUN
fine termination board and T- i-4" RG-8/y J/

obtain a T mateh that will do the job. The
aluminum straps that hold the plastic to the
center clement are made from some of the
Revnolds ““do-it-yourself” aluminum available
through many hardware stores. The writer ob-
tained his 14-inch Jdiameter T-maich tubing from
the locul gns company (no charge). While it
cume in a coil, it was easily straightened awud
prcseut(\«l no problems. If Yj-inch diameter
tubing is not available, inch diameter can be
substituted with no ill cltects. In any case muke

18

RG~8/k
T ANY LENGTH

sure it is at least .058-inch wall thickness.
Straps are required to vonneet the T rods to the
element. These are to be spaced approximately 27
inches each side of center and adjusted later for
minimum s.w.r. The straps thut hold the T-
match rods to the driven element were made as
shown in Fig. 5. The strap material was obtained
from two “Adjusta”™ stund-off type mast insu-
lators. These straps ure fine for the purpose;
they are !4 inch wide and 0.012 inch thick, and
they are covered with an anticorrosion coat.

Fig. 4—Dimensions
of the 4-element
10-meter beam,

SEE TEXT FOR
T=-MATCH AND
. BALUN DETAILS

™,

MAS}" 70 BooM
MOUNTING PLATE

USE 155 GALvanIzED
IRON PIPE FOR MAST



Assembly

The 24-inch dismeter clements are teles~oped
into the 34-inch diamcter clements (indicated
in Fig. 1), and then sceured with a bolt. How-
ever, il vou wish to have a more readily adjust-
able element, the 34-inch elements should be
slotted on one end with a hack saw a distance of
about 3 inches after which suitable size hose
clamps ean be used to sccure the elements after
telescoping them,

Fig. 5-~The T-match sections are tonnected to the driven
element by clamps made from the strap matsrial faken
from Adjusta TV stand-off mast insulators, The circular
bends are made slightly smaller than the diameters of
the element and T section, to insure a good connection.

The beam ean be asserabled in about an hour
or so and, of course, be taken apart and stored
- in gimilar time. Care must be exercised to obtain

proper alignment. Elements should be at right
angles to the boom and the mast-to-hoom mount-
ing plate should be at right angles to the ele-
ments. This ean be done accurately enough by
simply using your eyes. As each element isg
clamped to the boom, align each suceeeding one
by raising one end of the boom and sighting
down the boom. It is surprising how the smallest
crror will show up during this test. Use o recom-
mended anti=seizure compound where the ele-
ments telescope together, in order to prevent
eorrogion and poor cleetrical bond, Use nothing
legs than {ype 6061-T6 aluminum tubing with
058-ineh wall thickness or atruetural failure due
to metal fatigue may result, This bewm has withs
stood winds up to 65 miles an hour as well us
severe jving conditions with no ill effecta,

How does the beam work? I am running 100
wirtts into this beam 50 feet above the ground
while my very good [viend and neighbor WOHAT
18 running 140 watts and o commercial 5-clement
beam 60 feet above the ground, yet during simuls
tancous checks with DN stations in ditferent
areas, our reports run about the same und some
have even favored my signal. [ think that’s
good enough. Try ib. and | am sure you will
agree that for 25 dollars this 25-pound 1-element
heam is a bargain,

W2GZD designed this rig to be used as a driver for an
amplifier which was trunk-mounted. The driver uses either
a 2E26 or a 6146 in its output stage, and although the
electrical circuits are pretty much routine, OM Potter has
done a clever job of designing a good-looking rig that
incorporates mechanical and electrical stability and
which occupies a minimum of space. Designed for under-
dash mounting, the accompanying photos pretty well tell
the story of the mechanical layout .and construction. The
cabinet is constructed of Ys-inch sheet aluminum and
held together with tapped Y -inch brass stock and 4~40
machine screws (two gross of them!). Detailed specifica-
tions are not given here, because anyone looking for
constructional ideas would probably not want to
duplicate this rig exactly.

Straysia




A Safe Method for Etching Crystals

BY ALBERT J. NEWLAND,* W2IHW

Changing the Frequency of Those Low-Cost Surplus Rocks

market still has an abundant supply of

ervstals at very low prices. Many of them
will not multiply into any amateur band, unfor-
tunatelv, and those that do are so widely used
that surplus-frequency QRM is & common ecom-
plaint on the v.h.f. bands. This article describes
a sofe and almost effortless way of raising the
frequency of the pressure~-mounted type of wrys-
tal, such as thosc found in the popular FT-243
holders.

Crystals may be raised in {requency by grind-
ing with a fine abrasive. Valve-grinding com-
pound, jewelers' rouge and various scouring
powders moay be used, provided that the work is
done on 4 completely flat surface. A picce of plate
glass is often used. This method has some dis-
advantages, however, one of them being ocea-
sional logs of crystal activity. Acid etching is a
more sutisfactory method, but has been little
used by amateurs because of the dangers inherent
in the handling of the solutions needed. The
method of handling the ammonium bifluoride
deseribed here is not only safe, but it is an ac-
curate und easy way of putting your surplus
erystals on frequencies you won’t have to share
with hundreds of others when the v.h.f. bands
are open for long-distance work.

EVEN APTER more than ten years, the surplus

Equipment and Materials Needed

An oscillator for checking the wetivity of the
crystals is very desirable, though it is by no means
a necessity, The oseillator in the station trans-
mitter will be usable for a frequeney check, but
if it has tunable cireuits the setting of these will
affect the grid current reading; consequently, it
provides no aceurate check on erystal activity.
It the oseillator of Fig. 1 is used before etehing

6AGT e

K
<S5k L
_ xTAL T30 -
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Fig. 1 — Crystal activity may be checked by cone
necting the erystal in a circuit that has no tunable ele-
ments and measaring the grid current developed. The
oscillation frequency in this circuit may be somewhat
different from that when the station transmitter is used,
so the activity-checking frequency should not be velied
on when band edges are involved.

20

e “Crystal control — what’s that?” the
fellows who work only on the lower fre~
quencies may wecll ask. But v.h.f, men
still find crystals to be the safest and
most satisfactory means of frequency
control. What’s more. surplus crystals
are cheap and plentiful. Here's how to
move yours ofl the popular bargain fre-
quencies.

is done it will serve us a reference for judging
future activity of the crystal. The frequency of
oscillation is not necessarily the sume as it will
be when the cryvstal is used in the station trans-
mitter, however, so the activity-checking os-
cillator should not be relied ou completely if you
are etching for a preeise frequency.

Now we need o feaspoon of ammonium bi-
fluoride sult and some special containers and
tools for handling it and the crystais. When the
solution is made it becomes dangerous to handle
and requires special precautions. 1t attacks glass,
as well as erystal quartz, so it must be used and
stored in plastic containers, and handled with
plastic tools. The ammonium bifluoride may be
obtained from a chemical supply house, or in
some cases from drugstores.

Safe methods for handling the solution and
crystals are shown in Fig, 2. A small plastic con-

Fig. 2 - The two-container method for handling the
etehiing solution. The small plastic container it cemented
inside the larger, or to its cover, to prevent spilling.

tainer of the type used for pill dispensing in drug-
stores holds the solution. ‘This container is
comented inside a larger one, which may be the
sort often used for packaging various kinds of
food. Use plastic coment or acetone. As an alter-
nate method, the small container may be
cemented inside the cover of the larger one, and
the main part of the large confainer used as a
cover. It can then ulso serve as a water dish, to

* 206 8. Highwood Ave.. Glen Rock, N. J,
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be used in the washing process. Either wuy we
have a method that involves the use of only a
very small amount of the solution, and provision
for storing it in o way that will make spilling
unlikely.t

About one teaspoon of the wmmonium bi-
fluoride sult should be placed in the small con-
tainer, which is then filled about three-quarters
full with water. Let the solution stund, or stir it
oceasionally with o plastic rod, until the crvstals
are completely dissolved.

The erystals should be handled with plastic
fweezers, which are probably availuble commer-
cially, but we made our own us shown in Fig. 3.

Fig. 3 — Plastic tweezers of the normally-clored type
for handling the ecrystals may be made readily from
plastie rad.

A plastic rod slit down the center will do very
nicely. The tweezers will be the normally-closed
type, tension being maintained hy wrapping the
top ends together with « rubber band. The inner
surfaces should be filed to form a noteh, and the
erystal is held by the edges, inserted in this
noteh. Tmmerdion of the ervstal in the solution
in the tweezers ullows the solution to reach both
surfaces equally and eliminates probing for the

t An alternative method is suggested by WaZJY. He uses
u container of such size that the erystals will not lie Hat in it.
He drills holes in the hottom of this container aud uses it us
a bosket to immerse the crystals in the solution. The con-
tainer and crystals are removed und inserted in water for
washing, More solution is needed in this way, but some
workers may prefer it to the tweezer method, — Fd.

erystal in the solution when you want to remove
it.

A cvontainer of water for washing and a clean
cloth for drving are also needed. Puaper tissues
may be used, provided that they are the plain
untreated tvpe. The final tools required are your
receiver and some method of checking frequency
accurately. Now let’s go to work.

Etching and Checking

Select a crystal that will require a large change
in frequency for the initial try. First check its
aetivity and frequency of oscillation. Now re-
maove the erystal from the holder and place it in
the tweezer slots. Immerse the erystal (in tweez-
ers) in the solution for exactly one minute. Re-
nove it from the solution and place it in the
water container at once, Agitate for fifteen sec-
onds or so. Now slide the crystal onto a clean
cloth and wipe it drv, being eareful not to touch
the crystal with the fingers. When the erystal is
completely dry, slide it back into the holder and
recheck the frequency and activity. Plot 4 graph
of frequency and etching time, us shown in Fig,
4, incressing the time in the solution until w
satisfactory curve has been developed.

The solution strength and the surface finish of
the crystal will affect the etehing rate, If the rate
is too fast or slow, add more water or salt, as
required. After three years of use, the author’s
original solution has s nonlinear etching rate of
approximately 100 ke. in 10 hours. In the event
that a decrease in ervstal activity is observed,
try cleaning the pressure plates and holder.

Remember always that vou are handling a
dangerous solution. Arrange the working area so
thut there is no possibility of spilling. Should the
solution come in contact with the skin, wash it
off at once with plenty of water. The small
amount of solution required with this method
makes safe disposul easy. If vou want to diseard
the solution (even though it apparently ean be
kept and used indefinitely) pour it down the
drain and flush with plenty of water ut once.

Fig. 4— Typical curve for etching 60
sofution, Frequency change is plot- 50

ted against time, as a guide for future

work. 40
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Some Experiences with <“Cheap and Easy S.S.B.”

Hints and Variations on a Popular Transmitter

BY MAURICE R. GUTMAN,* W2VL

If you have built or intend to build a W2EW 'L side-band rig, yvou will be interested
in the experiences of W2VL and his friends. This article might even give you some
ideas about modifying the older design.

HE modified ARC-5/274N exciter-transmit-

ter of W2EWL! has been an extremely

popular “do-it-yourself”’ side-band rig. Its
construction beeame a group project in this area.
As could be expeeted when a half dozen hams
work on the same project, new ideas came thick
and fast. By pooling equipment, and especially
test gear, some of these kinks were tried.

The photographs show one of the variations.
Tt was an attempt to see how much power could
be obtained from this converted BC-458 with
nmore potent tubes in the output stuge. Two
4X250B tubes were borrowed from i KWS-1
and tried. A surplug blower supplied air for cool-
ing, and plate voltages up to 2000 volts were
used, Maximum input ran 650 watts, and up-
proximately 275 watts output was measured in
4 dummy load. This was with a two-tone test
gignal. More power could have been obtained if
slight modifications were made to the original
unit, Lack of adequate grid voltage swing was
the limiting factor. Tony has suggested a 12BY7
in leu of the 12A6 mixer to improve this drive.
When Tony was shown the photo of the higher
power version of his famous brain child he said,
“Hams will stop at nothing!”’

The group project produced other variations,
notably the use of link coupling from the driver
stage to the final grids. This made for more effi-
cient coupling and provided greater suppression
of unwanted v.f.o. output on 5.3 Me., and also
the 3rd harmonice near 15 Me. Tuning to either
of these spurious signals has caused many build~
ers of the rig to lose sleep in large quantities.

Another group facility which aided in the
original lineup of the transmitter was the use of
a sweep generator and oscilloscope to obtain

#* 5 Rebecea Lane. Oceanside, L. I.. N. Y.
1 Vitale, “Cheap and Basy 8.8.B.," Q87 DMarch, 1956,

proper interstage coupling and best suppression
of unwanted signals.

The alignment procedure deseribed by W2-
KEWT1, is exeellent and additional useful data on
adjusting this type of w.s.b, transmitter muy be
found in Bob Ehrlich’s fine article.?

For those aumateurs fortunate enough to own
or be able to borrow a Panadapter there exists an
interesting and rapid means of alignment of s.8.h,
transmitters. With autenna removed from the
receiver and & dummy load on the transmitter,
the signal may be viewed on the scope of the
Panadapter. With audio generator input to the
transmitter and moderate gain, one may spread
out the two side bands with the carrier in be-
tween. An audio frequency of 2 or 215 ke. will
spread out the side bands far enough from the
carrier to be viewed clearly. A view such as
shown in Fig. 5 of Ehrlich's article may be oh-
tained. A word of caution: if the Panadapter is
not uniform in its amplitude response seross the
sereen it might be advisuble to mark a spot oun
the scope face and move each side band by re-
ceiver tuning to that same spot.

In trouble shooting several of these units it
was found most often the builder had made o
wiring error or had placed a wrong value of com-
ponent in the audio ecircuits. Sometimes, if coils
L1 and Ls {r.f. phase shift) are a bit too far
apart, the addition of & small capacitance in
the order of 2 or 3 ppf. will aid in obtaining
proper alignment. This is between the hot ends
of hoth eoails, of coursc.

In addition to the very fine 16258 used origi-
nally, several other types were tried. These were
all horizontal deflection TV types such as the
6CB5, 6BG6, und 6BQ6. However, in this power
range the 16258 scem to be the hest. Neverthe-
less, several experimenters are reporting very
excellent results with 6146s. At the present time
the writer is installing a single Eimae fCX300A
all-ceramie tetrode along with the 12BY7 mixer.
It is expected to obtain close to 250 watts output
from about 500 watts input.

" Rhilich, “How To Adjust PhasingType 5.5.B. x-
citers,” QNT, Nov., 19536,

A pair of 4X250B tubes have been substituted for the
more common 1625s of a W2EWL side-band exciter.
This called for strenuous measures like a blower and in-
creased spacing in the tank capacitors. Inputs up to 650
watts have been handled by this
extensively-reworked BC-458.

QST for



The "Tee-Pee”

A 28-Mec.
Portable/ Emergency

Ground-Plane Antenna

BY ROBERT BUNCE,* K¢DBG

TR R RN IOPO T CEREOTEI R EEROCRTEITERTERTEITRITEITEE

Here is a simple 10-meter antenna made
from readily available parts. Although
its designer uses it for portable work, the
antenna might serve well at permanent
stations, suitably guyed by plastic line.

T RHHEG R ]

we have heen accused of communicating
with smoke signals rather than r.f. The

i3}

W’mm usiNg the antenna to be described,

loeal gang has dubbed the beast the ““Tee-pee.

This antenna was originally designed to boost
the signal from our 8-watt *peanut whistle” rig
nsed during locul hidden-transmitter hunts on
20.6 Mc. The portability and type of construc-
tion, however, suggest general temporary /emerg-
ency use, such as vacation installations, Field
Day, RACES, and c.d. operation.

The tripod tilted ground plane gives a firm,
self-supporting three-point base regardless of
irregularities in the terrain and, after it’s erected,
uny objectionable tilt in the structure can be cor-
rected simply by pushing one of the mounting
dowels into the ground a few inches.

The antenna gives excellent coverage for
“short-haul” work on ten meters, up to ten or
fifteen miles, outperforming by a considerable
margin several other similar antennas we've tried.
One station reported that the signal was 3 S units
stronger with this antenna than with the conven-
tional quarter-wave whip mounted on the back
of the car! Although we haven’t tried this type of
antenna on other bands, there ix no reason why
the same basice constructional form couldn’t be
applied to portable vertical antennas for use on
6, 15, or 20 meters. It should be as good an an-

* 3338 Prairie Drive, N.k,, Cedar Rapids, lowa.
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This is not ¢ man from Mars stalking Earthmen on Main
Street; it is a readily constructed and portable 10-meter
antenna.

tenna, for DX as similar types of ground-plane
radiators. The entire antenna was construeted in
abont four hours, at a cost of less than ten dollars.

Materials

The structure requires the following basic
materials:

{ — Standard 10-foot length of l-inch aluminum
fubing

1 — 3-foot length of l-inch aluminum tubing

3 —Btandard 10-foot lengths of 1j-inch id.
electricians’ conduit

1 -~ 16-inch aluminum recording disk (most radio
stations will give these away )

1 -——Y-inch diam. cireular picce of 16-gauge
aluminum sheet,

3 == Conduit connectors for !o-inch i.d. conduit
{the type used at conduit junction boxes,
available from any electrical supply store)

1 — Hose elamp

I — l-inch i.d. aluminum sleeve, approx. 3 inches
long, with !g-inch walls (114-inch o.d.)

3 - 34-inch i.d. rubber grommets !

1 ~— l1-inch i.d. rubber grommet !

3 — lg-inch o.d. dowel rods, approx. 2 feet long

J I-inch o.d. dowel rod, approx. 6 inches long

1 — length of RG-58,U couxial cuble, length as
required,»with connector

Miscellancous 6-32 and 8-32 hardware.

TV Oversize grommets can be used; soe Fig. 2.
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Construction

Refer to Fig. 1 and details A, B, and Cin Fig. 2.
Cut the 9-inch aluminum cirele to the dimensions
shown in PFig. 2A. The center hole is slightly
undersize to provide u ‘‘force fit”” over the 3-foot
center extension. The three outside holes mount
the conduit connectors at 120-degree intervals.
Seore the aluminum lightly at the bend lines, but
do not bend into position until the structure is
first crected. Install the conduit conneectors.

On the large disk, the large rubber grommet
shouwld be a tight fit over the center extension,
ag friction between the grommet and the exten-
sion holds the digk in position while the untenna
is erected. The center hole in the recording disk
should be cut undersize at first and gradually
opened until the grommef fits snugly into the
hole and around the extension. A little “cut and
try”” will result in the desired fit. The recording
disk will probably have three small holes already
positioned near the eenter nt 120~degree intervals:
these holes make a handy reference for laying
out the three holes near the cdge of the disk.
The dismeter of these edge holes will also vary
with the Jimensions of the grommets used, and
the holes are best opened up to full gize by trial-
and-error methods, fitting the grommets
snugly as possible. To give the properi.d., I used
large grommets with o small section cut out. o
ream the hole, a sharp knife will “carve” the
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(1) 110, DISC, DETAIL B

RUBBER
GROMMET

-
(3)§’|.D. CONDUIT

234
LENGTH =

e FoC. +
OR 711" @ 29.6 MC.

CENTER EXTENSION,
0.0, ALUMINUM
TUBING, 3° LONG

(3) % o.0. power.,
) “DRIVEN 3“INTO
CONDUIT, CUT
OFF FOR APPROX.
18" EXPOSED

Fig. 1 — Assembly of the 28-Mc. "Tee-pee” anienna.
Details A, B and C are shown in Fig. 2.

TOP CONDUCTOR, 170.D.
ALUMINUM TUBING

8-32 SCREW, 15 LONG
LOCK WASHER
-8-32 NUT
e No.8 SOLDER LUG
N
S
N\ 4" EXPOSED CENTER
CONBUCTOR
wHITTLE 1 1 auminum
DOWEL oI 7 5 RI\éESTS ORS
| No.b SCREW:
ToRT 1 74 IN TAPPED
HOLES /
- / //
e 1’1
€32 TAPPED . T CABLE CLAMP
HOLE.

h .

CONDUIT CONNECTOR
FOR J4-INCH 1.0, CONDINT

!“',,.,.—Nur

SR
16 GA, ALUMINUM /
PLATE (Detail A) .

INSIDE

) J-INcH 1.0,
1o ConDUIT
15471, 0. HOSE

CLAMP

CENTER ~
EXTENSION 1 0.0,
ALUMINUM TUBING

Fig. 2 — Details of the support plate, positioning disk and center joint.
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sluminum. The initial holes were made with a
socket punch. If desired, the plastic coating on
the recording disk can be removed by soaking the
disk in boiling hot water for about ten minutes in
n large tub, and then simply peeling the coating
off before it hardens. (Md disks ‘“give up” their
coating much more easily than newer ones, and a
radio station castoff will probably “peel” easicr
than a fresh one.

The dimensions given for the conduit and top
ronductor are for a frequency of 20.6 Mec. The
proper dimensions for other frequencies can be
determined by formula:

R 234

Length (ft.) = FiMe)
Clut the 10-foot picees of conduit and aluminum
tubing to length with a hacksaw. Drive the 14-
inch dowel rods into one end of each of the pieces
of eonduit for three or four inches, 1f the dowel is
not a “driving fit,"” shim as necessary for a snug
ft. Cut the dowels off at about 18 inches to
equalize the length of the three logs.

Slip the I-ineh i.d. sleeve over one end of the
center extension. Hold the sleeve to the extension
with a couple of aluminum rivets, or drill and tap
holes through both the pieces and bind them
with 6-32 serews. Drive the 1-inch diameter dowel
into the top conductor and the 3-foot extension,
lenving about one inch between them. I had to
“whittle” the dowel slightly to fit it snugly into
Bwoth sections. Drill elear through the top exten-
sion and internal dowel with an 11/64-inch drill.
Push an 8-32 serew through the hole and secure a
solder lug on the far side with an 8-32 nut. Force
the small aluminum plate vver the free end of the
center extension (with scored side down) and run
it up tightly against the base of the sleeve. Place
the hose clamp directly below it and tighten it up.
birill a 5/16-ineh bhole downward through the
sleeve and the center extension, below the end of
the internal dowel rod. Feed one end of the coax
through the bole, leaving about 6 inches of coax
outside. Strip back the outer coax covering for
about 5 inches. Separate the center conductor
from the shield, strip off about 1 inch of dieleetrie
from the center conductor, “loop” the conductor,
and solder to the lug fastened to the top section.
Solder a lug to the shield and secure to the small
aluminum plate in the small hole with 8-32 hard-
ware. Drill and tap an 8-32 hole neur the top of
the steeve. Install a eable elamp over the voax
and fasten to the sleeve to prevent undue tension
on the coux. Install the desired connector on the
fur end of the coax. Place a dowel-rod plug in the
tep of the top conduetor to keep out rain.

Erection

The photographs and Fig. 1 show the general
appearance of the erected antenna. Since this is u
portable ** break-down” structure, it was designed
to keep the assembly procedure to a minivaum. If
is important to keep several points in mind for
best, results. The following schedule is recom-
mended (it takes less than five minutes to put up
the antenna): Slip the aluminum recording disk
over the coux and about one-third of the way up
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the extension pole. Release the three conduit con-
nectors about one turn. Line up the holes in the
large disk with the conduit connectors by eye.
Slide one of the lengths of eonduit through one
outer grommet and bend out the plate and the
associated conduit connector along the scored
line until the conduit slips into the conneetor. Be
sure the conduit is inserted fully to the shoulder
of the connector, Tighten the connector with hand
pressure only — you have to get the thing loose
luter on! The connecetor has a narrow refaining
ring on the inside that provides a good electrienl
bond between the conduit and the connector,
even with relatively light pressure. Install the
other two lengths of conduit in the same manner
as the first. Grasp the structure by the center
extension pole and lift it up into the vertical posi-
tion. The large disk serves to keep the three
“legs” und the top conductor in the proper posi-
tions as the structure is raised. Hook the coax to
the transmitter, and you’re in business!

Breakdown and Packaging

To break down the structure, simply reverse
the above procedure. As the conduit connectors
are released, be eareful not to disengage them
fully because the retaining rings may fall out and
get lost. We looked for one for ten minutes in the
tall grass one evening! After disassembly, place
the center structure and the three legs parallel,
roll up the coax, and tie the puckage at two
places. We tie it up with short lengths of small
rubber hose; they grip the picces together nicely
and don’t slip like cord or string. The resulting
package is about 10 feet long, and it rides easily
in our car when slid through the front right win-
dow and clear back to the rear deck. About three
feet of antenna sticks out through the window,
parallel to the hood. The thing could also be con-
veniently carried on car-top carriers, or simply
could be tied to the side of the car.

Match

The “tilt” of the legs can be changed to vary
the antenna impedance by slipping the large
disk up or down the extension pole before the
structure is raised. The match seems to be best,
as measured with a resistance bridge, when the
legs are at about a 60-degree angle with the
ground, although very little change in match was
noticed as the angle was varied about 20 degrees
either side of this setting. The bridge indicated
very little reflected power regardless of the angle
used. The antenna requires no balun on the coax
line, and r.f. pickup on the coax shield will be
kept to a minimumn if the line is bronght down to
ground level as nearly vertieal as possible. The
dowel rods in the ends of the **legs” 1ift the high
voltage points up off the ground, and the effect
of various svil conditions scems to be negligible.

%6 Stravs "%

WOAPQ claims to be the only motion picture
make-up artist in hamdom.
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The “Matchtone”

A Bridge-Powered Audio Keying Monitor

BY WILLIAM S. GRENFELL,* W4GF

If you have a Monimatch (and who
hasn’t?) you’ve got a keyed power
source for a transistor side-lone gen-
erator to monitor vour sending. This
article shows how to do it. As a bonus,
the device can double as an auditory
tuning indicator.

Monimatch! and a c.w. tone generating mon-

itor. It consists of a transistor audio oscil-
lator which uses the Monimatch as a keyed
gource of d.c. power. In addition to the usual
function it should be of benefit to the sightless
amateur as an audible transmitter-antenna tun-
ing indicator.

While direet monitoring of e.w. transmissions
via the recciver is a preferred method because i,
can reveal much about the keying characteristies,
transmissions offset from the receiving frequency
call for a separate monitor. The sclf-powered
transistorized monitor fills the bill nicely. The
use of the r.f. bridge, already connected in the
r.f. transmission line, as a source of power for the
monitor is a logical choice.

The eireuit of the Matcehtone and the connce-
tions to the Monimatch and the receiver are
shown in Fig. 1. A small 2- or 3-to-1 push-pull
grid-to-plate audio interstage transformer is used
for feedback as well as for coupling to the receiver.
If a transformer having o p.p. grid winding is not.
available from the junk box, the wudio coupling
to the receiver can be obtained by connecting (s
to the ungrounded end of Ry, While use of a low
value of capacitance for 'y is necessary to avoid

THE “MATCHTONE’ i8 a combination of the

#1412 Valleycrest Blvd., IFalls Chureh, Va.
t McCoy, * Monimatch, Mark I1,”" QST, Feh., 1957,
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Components excepf the switch and
variable resistor are assembled on a
small terminal board (from surplus).
The confrols are mounted on a rack
panel that also contains the controls
and indicator for the Monimatch,

MONIMATCH
REFL.
Q

FWD  GND.
Q Q

,2‘5uf,"

JoGRIDOF - 3
CEIVE :

157 AUDIO 1000
STAGE .

Fig. 1—Circuit of the Maichtone, Section enclosed in

dashed line is the Monimatch and its indicating circuit.

Braid of shielded lead to audio grid should connect to

receiver chassis.

Ci—Paper.

Cy—Mica or ceramic.

Q1—2N109, CK722 or similar.

R;— 1000 ohms, ¥z watt.

R2—0.25-megohm volume conirol.

S$1~—8.p.s.t. toggle.

Ti—push-pullinterstage audio fransformer, 2:1 or 3:1 tofal
grid fo plate.
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excessive shunting of the high-impedance re-
eeiver audio circuit, the value shown will provide
sufficient. coupling for a good nudio tone level
from the monitor. A third possibility for the audio
output connection from the monitor is to substi-
tute the headphones for Ry, together with a single~
pole double-throw switeh or relay to switeh the
phones between the monitor and the receiver.
The on-off switch, 8y, can be made a part of e
by use of a volume control switch attachment.

The value shown for (! gives an audio piteh
in the 500-1000 eyele range, depending some-
what on the particular transformer, the sctting
of Rs and the transmitter output power. Other
values of 'y can be used to adjust the pitch to
the operator’s individual preference. Rs may be
adjusted to compeunsate for the changes in the
d.c. current from the Monimatch caused by u
change in transmitter frequeney band or power.
Using either a 2N109 or a CK722 trunsistor, it
wag found that the circuit would oscillate with
usable sudio level with as little as 0.1 ma. d.c.
flowing to ground through the monitor. Other
fow-cost. transistors such as the 2N107 and the
2N 170 should work cqually well.

In the assembly shown in the photograph the
terminal board (surplus} is lashed to the top of
the transformer by threading two wires between
the winding and the top leg of the core and
fustening the cnds to otherwise unused posts on

the board. Five posts are used to terminate the
wires from the transformer windings. One addi-
tional terminal is used for the junction between
"y and the “hot” lead of the audio line to the
receiver and another additional terminal is used
for the ground conncetion to #y. The two wire
ends visible in the picture are the ground and the
“hot”” lead for connecting the Matchtone to the
Monimatch. The soeket for the 2N109 is sup-
ported by short wires connecting to the terminal
posts to which the red, green and blue transformer
wires are connected. If a type of transistor such as
the CK722 which has wire leads is used, the leads
can be soldered directly to the terminal posts.
Hold each lead between the transistor and the
solder point with the long-nose pliers while solder-

*ing so a8 to uvoid damaging the transistor.

At WAGF, the transformer, S; and R are
mounted on a rack panel which also contains the
switch, vuariable resistor und meter for the
Monimatch.

Because the pitceh of the audio tone is to some
degree dependent upon the d.c. voltage obtained
from the Monimatch, the pitch gives a reasonably
accurate indication of correct final amplifier plate
circuit tuning (maximum power output) and, if
an antenna tuner is used, will also indicate res-
onance of the tuner to the transmitter output
frequency. This characteristic of the Matchtone
should be of considerable aid to sightless amateurs.

e Strays “§s.

OM W2TXB and XYL W2WOW have had
N. Y, license plate NM-73-88 for yvears.

WOGBT reports that Isso ix going to he using
aluminum motor oil cans for its products in the
near future. We are looking forward to the first
deseription of 4 rig built in an ex-oil can!

KYGVD, who is 73 yvears old, is quite tickled
over working KN9JHR, who is 9 years old.

At one time, these were all of the operators

at KC4USA, but these fellows have since re-

turned Stateside. Left to right, rear; George

Moss, John Higby, John McCaffrey. Front;
Vic Young and Bob Graham.
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On Nov. 12, 1957, W1QUA checked into the
Pine Tree Net (3596 ke.) using only transistorized
gear for both sending and receiving. He thereby
claims to be the first completely transistorized
station to participate and handle traffic in the
National Traffic System. Any challengers?

One evening recently WINN worked UA3BB,
DL3QQ, and UALCC in rapid succession,
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Three-Phase Power Supply

g

The economy in space and weight and
improvement in over-all efficiency
through the use of three-phase power
supplies in high-power mobile installa-
tions are discussed in this article. Details
of a I-kw. unit are included.

TN RECENT YEARs, the alternator has largely
! replaced the d.c. generator for charging the

battery in commercial mobile instullations.
The main reasons for this are that greater output,
especially at slow speeds, can be obtained, and
the commutator problem is eliminated.

In the most common type of installation, the
output of the alternator is passed through recti-
fiers and is then used to charge the car’s storage
batterv. High voltage for a transmitter is ob-
tained in the usual way by means of a d.c. high-
voltage motor-genergtor operating from  the
battery.

Motor-generators leave much to be desired.
Starting current is high and efficiencies in con-
verting from battery voltage to the desired high
voltage may run as low as 50 to 60 per cent. They
are slow in coming to rest alfter being turned off,
which is a hindrance in rapid change-over from
transmitting to receiving. Leaving the generator
running and switching off the high voltage is
usually impractical both because of the high
voltage involved and because it is not cconomical.

With u view toward overcoming or reducing
these problems, we have been working with a
system  that eliminates the battery and d.e.
generator. A.e. from the alternator is fed divectly
into the primary of a high-voltage transformer.

.
%

The high-voltage a.c. is then rectified and filtered
in the usual manner.

In operating o transformer from the alternator
certain problems arise. The conventional alterna-
tor has three-phase output, requiring three
separate translormers or o single transformer
with three sets of windings. Although the output
voltage of the alternator can be eontrolled by o
regulator, the output frequency varies with the
speed of the alternator. (The output frequency of
Leece-Neville alternators in eveles per second is
one tenth the speed of the alternator in r.p.m.
and may run as high as 800 cveles, depending on
engine speed and pulley ratio.) Standard 60-cyele
transformers were found to be reasonably satis-
fuetory at idling engine speed, but at high speeds,
the increased eddy losses in the transformer as the
frequency increased cuused the voltage to fall
off. To take full advantage of the cupuabilities of
the system a special transformer designed for
higher frequencies is required.

The three-phase transformer-rectifier eircuit
is shown in Fig. 1. In addition to the three-phuse
transformer, it requires six rectifier units. How-
ever, the three-phase svstem has compensating
advantages. In o single-phase fullewave rectifier
vireuit using two rectifier units, the peak inverse
voltage that each rectifier unit must withstand
is 3.14 times the d.c. ontput voltage, whereas in
the three-phase cireuit it is only 1.05 times the
d.c. output voltage. This means that for the same
d.e. vutput voltage rectifiers with one third the
peak voltage rating of those required for the
single-phase circuit may be used.

Also, whereas each reetifier unit in a single-
phase cirenit must handle half the total d.e. load

Fig. 1—Circuit of the three-phase power supply. Reciifier filament transformer primaries may be operated from a

single phase, or distributed among the three phases.

Tis

Ci—10- to 40-uf, 450-
volt electrolytic.
Cy—2 uf. or more,
3000-volt oil-filled.
CR—130-volt 50-ma.
selenium rectifier,
Ti—S8pecial three-

phase 120-cycle
transformer {see
text).

To, Ty, Ty=—Special 2.5-
volt 2-amp. 120-cy-
cle filament ftrans-
former, 10,000-volt
insulation.

Ty—-Special 2.5-volt
6-amp. 120-cycie
filament transformer,

10,000-volt insula-

e~0R (2 VOLT

e tion.

1 UL

O—

TR
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for Mobile Use

I-Kw. Unit for
High-Power Work

BY JO EMMETT JENNINGS,* W6EL

In comparing this phofograph with the one below, the sav-
ing in space afforded by silicon rectifier stacks is obvious.

current, cach rectifier unit in the three-phase
cireuit handles only one third the d.e. load cur-
rent. Another great advantage of the three-phase
svstem is that the oufput ripple before filtering is
less than & per cent and the ripple frequency is
three times the ripple frequency in a single-phage
full-wave rectifier (the ripple frequency is six
times the supply frequency). With the high
frequeney delivered by the Lecce-Neville alternu-
tor, the filtering problem is eusily solved by a
simple eapucitor of moderate size.

The Transformer

Transformers suitable for the purpose are not
available on the market, so it was necessary tor
us to design our own. The wne shown in the
photographs will handle 1 kw. at 2500 volts. It
also has a low-voltuge winding delivering about
300 volts for a sereen and exciter supply.

Design data is available in nomograph form
from Arnold Tngincering Co., Marengo, 1., snd
the eore (No. ATA-1573) for the transformer
shown was lso obtained from this source. The
core has 12-mil Hypersil laminations. A design
frequency of 120 cyeles was selected and this
turned out to be a gooud choice.

To operate [rom a 12-volt alternator, each
primary leg should have 15 turns of No. 8 wire;
. 6=volt unit would need 7 turns of No.  (or two
No. 8 in parallel if No. 5 is not available).

The low-voltage secondaries each have 266
turns of No. 30 wire, while the high-voltage
windings each have 2400 turns of No. 28. For
proper operation, it is important that correspond-
ing windings on the legs be as identical as possible.

The high-voltage winding was placed next to
the core with 7500 r.m.s.~volt insulation between
the winding and the core and between the high-

%316 South 18th 8t., Sun Jose 27, Calif,

A 1-kw. three-phase power supply for mobile use. It
occupies less than o cubic foot of space. The type 816
rectifiers have more recently been replaced by silicon
units (as shown above) eliminating the need for filament
power. Transformer shown is less than 8 inches wide,
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f

voltage winding and the low-voltage sccondary
which was wound over the high-voltage second-
ary. The primaty was wound on the outside with
1800-volt insulation between it and the low-
voltage secondary. If possible, the windings
should be vacuum impregnated.

The windings must be polarized correctly if
the transformer is to work properly. A simple
means of checking the polarization consists of
w parallel pair of 6-volt 50-c.p. lamps in series
with each of the three primary input leads, If any
of the bulbs shows more thun a Jdull red color, the
windings are not polarized correctly. Correct
secondary polarization will be indicated when the
design output voltage is obtained.

Rectifiers

As the photograph shows, selenium rectifiers
are used in the low-voltage supply. Type 816
(Continued on page 1583




N THE PAST, most amateur operators have used
I crystal microphones with their speech equip-
ment because of their low cost, high output,
and acceptable cquality of speech reproduction.
However, some widely-used crystal microphones
have certain disadvantages. The frequency re-
sponse is apt to be peaked, as indicated in Curve
A of Fig. 1. To avoid overmodulation on these
peaks, the average level must be limited with a
resultant loss in average power output.

Crystal microphones are also relatively poor
physically. The element is an artificially-grown
erystal having a high content of water of erystal-
lization. In hot dry weather, this moisture con-
tent tends to evaporate, resulting in deteriora-
tion of the clement. Humid weather will cause
the element to absorb moisture and the crystal
starts to dissulve. The crystal element is quite
fragile, and if the microphone is dropped. the
element is usually fractured. These are some of
the reasons why guarantees on erystal micro-
phones are usually limited.

In recent years, the design of dynamic micro-
phones has improved, with a result of increased
output, much flatter frequency response and
physical ruggedness not easily affected by shock,
heat or humidity. The reason for the trend
toward this type of microphone by amuteurs is
obvious.

Controlling Low-Frequency Response
However, when o dynamie microphone is sim~
ply substituted for a crystal unit, the response
in the audio system will occasionally be too
“hassy,” and many amateurs are inclined to
helieve that this is 4 characteristic of the dynamic
microphone. With s crystal microphone, the bass
response is governed by the value of the grid
resistor in the first speech-amplifier stage. An
input resistor of 100K will limit or **roll off " ut
about 500 eycles, 500K at about 250 cyeles, and
a l-megohm resistor will extend the response to
about 100 eycles.

On the other hand, the grid resistor has no
cffect on the frequency response of the dynamic
microphone. Instead, the low-frequency response
of this type of microphone is governed by the
value of the input coupling capacitance. So if the
response is too “*bassy,” this cau be corrected by
conneeting g capacitor between the microphone

Using the
Dynamic Microphone

BY WEBSTER F. SOULES,* WSHCW

PEAK MODULATION —~-.,

AVERAGE POWER—" /AN
; {A)
13
PEAK MODULATION AND AVERAGE POWER
e S S -
N
100 1000 5000 10,000
CYCLES

Fig. 1—Microphone response curves. Curve A indicates

the average power lost when a microphone has a peaked

response. Curve B is the improved response curve of a
dynamic microphone.

and the grid of the first stage. Less eapacitance
restricts the low-frequency response more. An
average value for the coupling capacitor is about
0.001 uf. Il it is not convenient to install the
capacitor inside the transmitter or modulator,
it may be placed at the microphone plug.

With the flatter vesponse of the dynamic micro-
phoneindicated in Curve B of Fig. 1, the improve-
ment in average output is apparent.

*Manager, RME Division, Electro-Voice Inc., Buchanan,
Mich,

‘ao-Straysis

“A Boy's Quiet Voice,” hy Ruth K. Cohen, is
the story of the late KN2IVH, as told by his
mother. KN2IVH was stricken with polio, and
profits from the book sale will go to 4 memorial
fund for medical research. 1t is published by
Greenberg, at $2.75.

A Washington newspaper reports a most
unfortunate accident to a young ham whose call
was not given. e brought home some ‘‘ca-

30

pacitors™ and hooked one in 4 set he was working
ou. The “eapacitor” turned out to be a dynamite
eap, which blew up in his face and damaged his
sight. Please, {ellows, always be careful.

Donald G. Fink, W3TVI, Director of Research
of the Phileco Clorporation, has just been elected
president of the Institute of Radio Engineers
for 1958,

QST for



Low-Distortion
Modulator
for
Clipped Speech

Using Negative Feedback
To Maintain Wave Form

BY THOMAS E. BELING,* WOAEI

® The necessity for low distortion and
zood low=-frequency response in ampli-
fier stages following a clipper~filter has
repeatedly been emphasized. Here’s a
circuit, based on *“*hi-fi>* techniques.
that achieves the desired performance
with inexpensive components. The mod-
ulator described has an output of about
4 watts, but the circuit can be used
with any Class AB; modulator.

N COMMUNICATION using cither s.m. or the
[ d.s.b. system, there is much to be gained in

*“talk power” if some form of elipped speech is
employved. The reason for this is simple. If the
system faithfully reproduces the full volume
range of the human voice, high-intensity peaks
will be the ouly portions of the voice that modu-
late the transmitter 100 per cent. Since these
peaks oceur only oecasionally, the average level of
modulation will be quite low — ou the order of
25-30 per cent.

The solution to this problem, of course, is {o
clip off the high-intensity peaks. The intelligibil-
ity of the transmission suffers very little, but the
wave shapes that result from deep clipping con-
tain many harmonics of the wuriginal voice fre-
quency and would unnecessarily broaden the
channel if transmitted. So a low-pass filter must
be included to limit the frequencies traunsmitted
to those lying within the 3 ke. or so necessary for
communication purposes. All of this is not par-
ticularly difficult to accomplish, and there are
many satisfactory designs available for specch-
amplifier elipper-filter combinations,

However, another problem urises to prevent

#4619 Alexander Drive, Fort Wayne, Ind,
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Fig. 1 —Oscillograms showing effect of poor low-frequency

response on square-wave input. A—lower line, 300-cycle

square-wave input to amplifier; upper line, wave form at

secondary of output transformer. B—same but at a fre-
quency of 600 cycles.

the best utilization of the speech clipper so far as
the average ham is concerned. Most inexpensive
modulation transformers have u rather poor low-
frequency response, and the output that results
when they are hit with a square wave in the range
of 300-1000 eyeles is not an exact replica of the
input, to put it kindly. Notice the input-output
wuve forms in Fig. 1, showing the response of a
typieal modulator to $00- and 60U-cycle square
waves, This poor low-frequeney response is not
purticularly detrimental so far as unclipped
speech is concerned, but it tends to defeat the
purpose of elipped speeehy, since the modulation
transformer alters the wave form to introduce
sharp peaks huving low energy content.

One solution to the problem, of course, is to
buy a transformer with excellent low-frequency
response. However, this ean run into real money,
particularly if much power is involved, There is
a much cheaper way to accomplish the same
thing — the use of feedback to extend the low-
frequency response of an inexpensive modulation
transformer,

Negative Feedback

Negutive feedback as a means for reducing
distortion and extending frequency response has
been in use for a long time, but perhaps a quick
explanation of the way that it works might not
he out of order. First, of all, the method of operu-
tion of any negative-feedback system is this: a
portion of the output voltage of an amplifier is
subtracted from the amplifier input signal. This
difference signal is in such a direction ws to make
the amplifier try to force the output to look like
the input — which was the original idea, of
course,

Sound complicated? let's take an esample.
Suppose we were tryving to reproduce the flat
top of one of our clipped specch waves. The input
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Fig. 2-~How feedback shapes the input signal to improve the reproduction. A—
square wave as applied to amplifier input; B—output with poor low-frequency re-
sponse, no feedback; C—resultant signal at input when part of the output signal is
added fo the input signal, out of phase. The rising characteristic given fo the flat top
of the original input signal tends to compensate for the droop introduced by the

amplifier,

to the amplifier is a square wave, Fig. 2A, but
the transformer has poor low frequency response,
so without feedback the output would show a
definite sag as in Fig. 2B. However, the negative
fecdback system subtracts a portion, suy half,
of the output from the input. Now the amplifier
input looks like Fig. 2C. This wave form is just
what is needed to make the output look more like
a square wave. Of course, the output will not he
a perfect repliea of the original signal, but a vast
improvement is not difficult to obtain,

There is, of course, a price to pay for the im-
provement. Roughly, the gain of the amplifier
is reduced as much ag the frequency response is
increased. This comes about because the actual
input signal to the amplifier is reduced by the
voltage fed back. However, it is easy enough to
make up the gain in the speech amplifier,

Another difficulty encountered with feedback
amplifiers is the danger of oseillation ut frequen-
cies above or below the pass band of the ampli-
fier. This occurs beeause it is possible for the
whole system to resemble 4 phase-shift oscillator
-~ Kig. 3A at low frequencies and Fig. 3B at high
frequencies. At low frequencies the coupling
capacitors and transformers cause the phase
shift, and at high frequencies tube and wiring
capacitances and the trunsformer stray eapaci-
tunces are responsible. However, since we are
interested only in amplifying a fairly narrow band
of frequencies, it s eusy to use a substantial
amount of feedback without running into any
trouble with oscillation.

Practical Circuit

A practieal modulator for any rig ruuning up
to 100 watts input is shown in Fig. 4. Those who
ure interested in high tidelity will notice that the
modulator bears a striking resemblance to u hi-fi
power amplifier, which is natural, since the hi-fi
problems are much the sume. The modulator has
a gain without feedback of about 4000, which is

reduced to 400 by the feedback. This reduction
in voltage gain by 10:1 corresponds to 20 db. of
feedback.

The response of this modulator to 300- and
600-cycle square waves is shown in Fig. 5. A

Fig. 5-—Effect of feedback on square-wave response.

These waveforms may be compared directly with Fig. 1.

A—300-cycle square wave: bottom, input signal; fop,

output signal. B—600-cycle square wave: bottom, input
signal; top, output signal.

comparison with Fig. I, the response of the same
modulator without feedback, shows the big im-~
provement resulting from the use of feedback.
Fig. 6 is a comparison of the output tube grid
wave forms with and without feedback. Notice

Fig. 3—High-pass {A) and low-pass (B} phase
shift oscillators. Unless carefully designed, a

ETT ST

negative-feedback amplifier may be equiva-
lent to A at low frequencies and/or B at
high frequencies. If the gain is high enough
at the frequency where the total phase shift
reaches 180 degrees the amplifier will

Y

|
3
lA]
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Fig. 4—Circvit of the feed-back modulator. Unless otherwise indicated, capacitances
are in uf., resistances are in ohms, fixed resistors are Y2 watt. Capacitors with polarities
marked are elecirolytic; others paper except as listed below.

C1~0.001-uf. mica or ceramic,

Cy~0.25-uf. paper, 600 volis.

Cs, C4—0.1-uf. paper, rating according to Class C ampli-
fier plate-supply voltage.

CR1—Selenium rectifier, 20 ma.

Li—Filter choke, 2 henrys, 150 ma.

Ri—t-megohm volume control.

the distorted wave form required on the grids to
produee a reasonable fucsimile of a square wave
ut the output.

The modulator circuit is more or less straight-
forward. A high~gain pentode stage is dircet-
coupled to the phase splitter, which drives the
output stage. IKL-34s were sclected here, but
ti1468 would do as well and would allow consider-
ably more power output to be obtained. Extensive
decoupling i used to reduce the possibility of
hiim and oscillation. The ecapacitor (' is required
to reduce the high-frequency response sufliciently
to prevent high-frequency ringing or oscillation.
Fixed bias is used on the output grids in order to
obtain muximum power output with low plate
voltage.

The power supply is designed around a surplus
TV power transformer which tfurnishes about 530
volts r.m.s. under load. A bridge rectifier using a
pair of 6W+4 damper tubes and a 5V delivers
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Ti—Modulation transformer, multimatch type, 60 watis
(Stancor A-3893). Taps should be chosen to give
required plate-fo-plate load for audio tubes used.
See text.

To—Power fransformer, 550 volts c.t, 200 ma.; 5 volfs,
2 amp.; 6.3 volts, 5 amp.

Ta—TV booster fransformer, 135 volts, 15 ma.; filament
winding not used. See text.

about 450 volts for the plates of the output tubes.
The high heater-cathode voltage rating of the
G Wiis ullows the filament winding to be grounded
and eliminates the nccessity for a separate fila~
ment transformer for the bridge eircuit.! The fl-
ter choke is tuned with Ca, which gives a good
measure of ripple reduction, und better regulation
nnder Hght load conditions.

The hias supply is a simple half-wave type,
since little current is required. The transformer
used was one that was on hand; a filament trans-
former with its 6.3-volt winding connected to the
filament line would do just as well.

The output connections given in Fig. 4 are
for working into a 5000-chm Class C load. If
some other load impedance is to he driven, or

I Strietly, the high-voltage heuter-to-cathode rating (450
to A00 volts d.e.) applies only with the heater negative with
respect to cathode. With heater positive with respeet to
cathode the rating is 100 volts, — #d.
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B)

Fig. 6—~A—wave form at modulator grids with feedback;
B—wave form at grids without feedback. In both cases
the input signal is shown in the lower line.

if another modulation trausformer is used, it is
important that the phase of the sccondary wind-
ing be correct — if it is reversed, the feedback
will be positive instead of negative, and a high-
powered audio oscillator will be the net result!
"The correct condition is one in which the output

voltage is in phase with the input. If an oscillo-
scope is not available, the phase can be deter-
mined in the following way: Place a load across
the modulation transformer secondary and
ground one end of the secondary as shown in
Fig. 7. Now adjust the potentiometer in this
figure until £ equals Ky, as measured on a high-
impedance a.c. meter, preferably a v.t.v.m.
Measure fiz. 1f K3 is zero, or very close to it, the
output is in phase with the input, which is as it
should be. 1f E3 is upproximately twice #y, the
phase is incorreet and the modulation trans-
former seecondary connections should be reversed.

The modulator as shown provides a very satis-
factory output when fed with correctly clipped
and fltered specch. However, it should be empha-
sized that this system should not be nsed unless
the preamplifier ahead of it cuts off sharply above
3000 eyeles. The actual high-frequency response
of the unit extends far bevond the region required
for communications, and if used without high-
frecqueney cutoff would only put another very
broad signal into owr already crowded phone
bauds.

E, = -
470K
MODULAT B, s 2
s |, I 2k

I - g

Fig. 7—Setup for defermining correct phase of feed-back
voltage. E; is approximately .2 volt r.m.s.

e Strays 5.

KN5MUS, operating on board the SS I &,
Wilson, wonders if there are any other Novices
working mariiime mobile.

Dwring the 88, K4GZX worked K6LVT and
KGTVL in succession.

I care not where they put me
When with this life I'm through,
As long as from my resting place
I can still eall “CQ.’

- KODCC

WS8WT is forming a clan of all those whose
lust name is Jeffery. He's already got ten mem-
bers signed up, and is looking for more.

KOCIKP wonders if he was the first to give the
ham exam to s Moon-man. Glen Moon is now
KNOJVD.

34

Silent Keps

I'r 18 with deep regret thut we record
the puassing of these amateurs:

WIAVL, Samuel E, Powers, Concord, N, 11.
WIRYS, William ¥, 8trecker, Piermont, N, H.,
WIWO04A, George W, Tappan, Rutland, Vt.
W2(CHT, Clifford Y. Bowie, Huntington, N, Y.
W2QLO., Duniel W. Gibbs, Utiea, N, Y,

W2RRQ, Lester E, Grove, Geneva, N, Y,
W3ALX, Henry . Moyer, Allentown, Pa.,

W3NJ, Francis P, Yotter, Cabot, Pa,

W4BWN, Robert L. Cobble, Atlanta, Ga,
WAFHN, Guerny M. Fllis, Colonial Heights, Va.
WiGGQ, Williatn M, Hieroonymus, Temple, Texan,
K6ATO, Willard A, Katz, Los Angeles, Calif.
WGRNN, Stuart I, Walmsley, Maywood, Calif.
W7KQN. John C. Langham, Astoria. Oreg,
W8BGG, Robert B. Marshall, Middletown, Ohio
WBFNN, Charles W, Hines, Barnesville, Ohio
VE3FZ, J. H. Cox, Beamsville, Ontario

VERVAL George C. Wheeler, St. Catharines, Ontario
ZL1AX, R, Jack Orbell, Auckland, N, 7.
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@ Tectnical Correstrondence

October Quist Quiz

260 Harvard 8t.,
Cambridge 39, Mass.

Technical Editor, QST':
1 believe that the answer to the answer given in QST
{November) to the October Quist Quiz is in crror,
Thesituation immediately after the switeh is closed is:

Cy=
* vl o = =10
0oV, = .
Cav2 8oyt O
Gy =3 €5 =20

A curreut fdf must flow throush all the eapucitors (ilﬂ('(_’
they are connected in seriesy antil oy 4= c2 + 2.
The charge @ ou ench eapucttor at o time & after the
is elosed is

3
Q5 = Qoj + / it if =
o

iteh

L) I
: 0V,

To sulve the problem without using inteerals, and in a
manner analogous to that used on puge 63 of the November |
(2N T, we would have to consider

— 3 :
‘SOI I i
frasts Cy 4130
o 1 So " 3T
100 —
e &y 4130
oo T3

But, now to got the enrrect voltage aeross each eapacitor,
we st associnte with it the fetitious voltage souree
corresponding to the initial eharge:

where Qo is the initial charge on the vapacitor. After a + om1d Cy o311
time 7' the eapacitors have heeome eharged 1 = 0.4 > T Mt
"t +
T Cx Cl
Qi = Qv + / wedt S5 - l 18.6 w! 74.3
-

The voltage weross each eapacitor is given by

Wi = Cieyg Quj = Cuony ()
und
e 4 €2 4 £z = 100 volts 3)
Combining (1) and (2),
."l"
& = faj + idt
I
T
Denote / idt by J. Then
o
1 . . .
¢ = eaj+ 7] (4=1,23 (b
¢

The three equations (1) and equation (3) can be solved
for ¢1, ez, ez and J. We nre not concerned with J sowe
sliminate it

- 10

tny == eng = ()

1
41 ~~—1()+‘X‘“5J

i
e = 5ot
. PPN S
St R T
100 = ¢1 4 €2 + ex = —30 = (L4 14 -+ 1) 108 J

..... —30 + 7/40108.]1)
130 == 7/4 (108 .

{08 = 4/7 X130 = 743
e = 10+ 743 = 4,3 volts
= 15(74.3)

avd
=20 + 14(TH3) = —14

H0, in equilibrium (and turning my original drawing upside
down, to eorrespond to the drawing in @877,

€3

_[ G lt -4
g ¢ I; 371
I‘ 64.3

+
:
i—-u
+
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which agrees with the above,
- Russell K, Hobhie, WWIRHT
{Letters offering similar solutions were olso received from

WIPLS, K2RTR, W2UWN, W3EBW, W1AIJ, W4LIN,
WATPV, W3PHT, W6DPU, KODRU and Duniel DeBra, —
Ed.)

Regeneration in the Filter-Clipper

8130 8, Honore
Chieago 20, Iil.

Technieal Bditor. QST
I constructed the filter-clipper civeunit published in the
September ST, The fne performance eiaimed by the
suthor and similarly found by e is appurently due to re-
generative eoupling between the chokes £ and L2, The
conpling, w hen tight enongh, results in sustained ogeillation.
slightly looser, on key up, it resilts in objectionably long
dumped oscillation, the *' ringing " referred to by the author,
However, there i8 a certain optimum amount of coupling
whieh is desirable for best performance. My two chokes e
mounted purallel, with ceuters 174 inch apart. I was able,
hy varying the number of layers of paper between the " E ™
and 1" bars, to vary the frequencies of the two resonant
cirenits and henee ta eontrol the amonnt of regencration.
Tt might be pointed out that the leads of the vhokes have
to he ecorrect to insure regetierative coupling rather than
degenerative eoupling. = Loy D. Hagenbook, jr.

‘a-Straysias

This has nothing to Jo with ham radio, but
KN5KGF’s dad, whose name is Ford, has the
Chrysler ageney in Laurel, Miss,

The cross-country balloon flight which we
mentioned last month (Dee. (ST, p. 65) was
ealied off because of weather. Present plans call
for the flight to be attempted this spring.
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A top view of the NC-109 out of its
cabinet. The shield can at the right
houses the crystal filter.

The National NC-109 Receiver

rTeE HAMS and SWLs who had NC-109 receivers

when the Sputniks were launched really stole o
march on the rest of the guny, because thm were
all set, to listen to the Russian satellite on cither
20 or 40 Me. Yes, this receiver covers the spee-
trum from 0.54 to 40.0 Me., quite a range for a
medium-priced receiver. The two-dial NC-109
does it in four bands: 0.54 to 1.6 Me., 1.6 to 4.7,
4.6 to 15.0 and 14.0 to -40.0 Me.

The NC-109 is u single-conversion recciver
(1.1, of 455 ke.) that gets its i.f. selectivity from a
arystal filter. Six degrees of sclectivity are pro-
vided, ranging from a -6 db. band width of
4 ke, to about 50 eycles Corresponding band
widths at —60 db. ure 22 aud 6.5 ke.

A block diagram of the receiver is shown in
Fig. 1. The separate high-frequeney oscillator
uses the grid-tickler circuit, long a favorite circuit
for stability with the manufacturer., The erystul
filter selectivity is varied by detuning the tank
cireuit that serves as the filter load (instead of

MIXER 455KC. 1.F. AMP,

L{———-——-——@

I.LF.AMP.

(68A6 bALS

REG.

) ()

changing the @ as has been done in some other
receivers). Manual gain and a.g.e. are applied to
the r.f. and two i.f. stages. In the detector end
the receiver gets o little faney, using o 6.AL5 s
automatie noise limiter und w.m. detector (when
are we going to start ealling these “envelope de-
tectors™?) and u 6BE6 as h.f.o. and side-band
detector (“conversion” or “heterodyne” detee-
tor). Output from the detector in use is ampli-
fied by a 12AT7 triode and the 6AQ5 output tube.
The second 12AT7 triode is used us an S-meter
amplifier, metering the a.v.e. voltuge during a.m.
reception.

Tube complement of the NC-109 is rounded
out by the dY3GT rectifier in the power supply
and the 0B2 voltage regulator. Regulated volt-
age is used on the high-frequency oscillator, r.f.
scereen, mixer screcu aud plate, Lf. screen and
plate, b.f.0. screen and plate and meter amplifier
plate.

Fxternally the NC-109 beurs o family resem-

DET.—

A F.—
A N.L. METER AMP. QUTPUT

12AT7)—*—@§>———{1]

S

/* METER

6BE6

PITCH

Fig. 1—Block diagram of the NC-109 receiver. The receiver covers 0.54 to 40.0 Mc. in four bands.
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The r.f. coils are all wound on one

form and the mixer coils are all wound

on another form, but individual oscilla-

tor coils are used, wound on slug-
tuned ceramic forms.

blance to the larger NC-300, in that the same
general styling is used. Full-vision lineur dial
scules are used; string drive ties the dial pointers
and the capacitor shafts to the counterweighted
tuning-knob shafts. Fight turns of & tuning knob
sends its corresponding pointer across the scale;
the amateur bands vary in the amount of the
seale they oceupy, as is common in receiv-
erg of this type. Panel controls other than the
two tuning knobs (band set and bund spread) in-
clude the antenna trimmer, erystal filter selec-
tivity and phasing, (b.f.0.) pitch, sensitivity and
volume. Toggle switches are used f{or the send-
receive and high-low tone control jobs, and ro-
tary switches change bands and sclect the mode
{ANL, AM, s8B, ¢W, Acc). In the acc position the
receiver is properly connected to the accessory
socket (at the rear of the receiver) for f.m. recep-
tion provided, of course, you have purchased the
necessary NEM-83-50 adapter and have plugged
it in, We suspect that the XCU-109 Crystal Culi-
brator will be & more popular unit at the accessory
socket, since it provides 100-ke. marker signals

throughout the spectrum, The instruction bool
includes the schematie diagram of the NCU-109,
for the amateur who prefers to save o few dollars
by building his own calibrator. A switch on the
calibrator turns its plate voltuge on and off; it
is not necessary to switch to ace to get output
from the calibrator. The difference hetween the
ssB und ow positions of the mode switeh is &
change in the gain-control charascteristic; in the
¢w position the guin reduces faster as you turn
the sensitivity control counterclockwise.

The NC-109 has no provision for listening
with both the b.f.0. and the a.v.c. off, and as a
result, sume users may start up the old “side-
band-is-broad” story beeause they ean't disable
the a.v.e. without turning on the b.f.o. But u
savvy owner could correct that situstion in a
hurry, just us he could substitute a d.p.d.t.
toggle for the existing send-receive switch, bring
out a puir of extra leads from the switch to the
uccessory socket and have a single switeh for
controlling his station. — B. .

He- Stravs g

W2EQS called CQ and was answered by
W2BKZ and W6BKZ on the same frequency.

KN4SHE is o YL, reports WAYZC.

—— e ¢ ¢ —

K6COP doesn’t know when to give up. His
15-meter antenna was down, so he used his 40-
meter folded dipole. His final gave up the ghost
and so he hooked the asutenna to the butfer and

New Hampshire license plates are displayed by several

members of the Manchesier Radio Club, | to r: Conrad

Proulx, W 1KBU; club president John O'Reilly, Jr., W1SWP;

vice-president Albert Haworth, W1YHI; Roger Couturier,

W 1WUR; treasurer Henry Hawkins, W 1NKI; John Beasley,
W 1ELH. {Photo courtesy Union Leader.)
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proceeded to work a W9 on 15-meter 8.8.b., with
2.8 watts input!

KHGUT ecalled (/) on [0 meters and was
answered by WHDNK and KSDNK at the sume
time.

KN4ROZ, of Winder, Georgia, says he’s inter-
egted in starting up a net for rag-chewing and
Civil Defense. Write him if interested.




View of the Q@ multiplier showing ifs single connecting
cable to the receiver. The box can be placed in any con-
venient spot on or around the receiver,

Transistorized

Q Multiplier

A Device for Increasing
Receiver Selectivity

BY E. LAIRD CAMPBELL,* WICUT

38

Most of the transistor applications in-
volve first considering a vacuum-lube
application and then sitting down and
figuring out a transistorized cquivalent.
But not the transistorized ¢ Multiplier!
Here is a fine example of an experimenter
noticing an effect with a transistor that |
wasn't to he expected and then utilizing |
it in another application. Although this
is a straightforward construclional arti-
cle, it also shows how an alert experi-
menter can discover new effects and
circuils in this hobby of ours.

I MAY SEBVM strange that the transistorized @

Multiplier started iis career us a transistor
A bheat-frequeney oscillator, Dur vintage “all-
wave” receiver tuned several amatenr e.w. bands
but was without a b.f.o, An inlerest in transistors
naturally led to the construction of o simple
transistorized variable oscillator that operated
at the if. of the receiver. The scheme worked
remarkably well and the oseillator was siuble
enough to use for serious c.av. operating, The
irf.0. obtained its power from small penlight bat-
teries. When one set of these batteries neared the
end of its life, the metamorphosis took place!

Since the voltage was low, the oscillator failed
to oscillate and was only regenerative. While
frantically turning the tuning eontrol of the b.f.o.
and trying to find a heat note, u strange thing was
observed. As the frequeney of the ex-oscillator
was changed, & noteh moved across the passhand
of the reeeiver. Further experimentation showed
this noteh to be extremely sharp, and when the
device wus  conneeted  into  another reeeiver
(which already had a h.f.o.) it proved effeetive
and practical for removing unwanted hetero-
dynes. With this prineiple in hand, another model
was constructed with means for controlliing the
amount of regeneration. Not eniy did this im-
proved version work better, but it had o variable
noteh width that was controlled by varying the
amount of regeneration.

Circuit and Theory

After a practical working model was finished
the next step was to explain how the unit fune-
tioned. It was quite plain that the transistorized
version of the ¢ multiplier used a different prin-
ciple of operation than did its vacuum tube
counterpart.!

Parallel-tuncd eireuits have been used for vears
ay “suck-out” trap circuits. Properly conpling a
parallel-tuned circuit loosely to a vacuum-tube
amplifier stage, it will be found that the amplifier
stage has no gain at the frequeney to which the
trap cireuit is tuned. In other words, the addi-
tional tuned circuit puts a “notch” in the re-
sponse of the amplifier. The principle is used in

# Technical Assistant, Q87

I Harris, “Simplified ¢ Multiplier,” FElectronies. May.,
1951,

Villard & Rorden, ** Flexible Selectivity for Communica~
tion Receivers,” Electronics, April, 1952,




TV and other amplifieva to minimize respouse Lo
a narrow bund of freyquencies.? Increasing the
of the trap cireuit reduces the width of the rejec-
tion notch.

The transistorized ¢ multiplier apparently
makes use of the above effect for its operation.
A tuned cireuit is made regenerative to increase
its () and is coupled into the i.f. stage of a receiver,
By changing the frequency of the regenerative
eircuit, the sharp noteh ean be moved about
across the passband of the receiver. The width
of the notch is changed by controlling the amount,
of regeneration.

Although it scems paradoxieal, the transistor-
ized @ multiplier with no change in circuitry will
also permit peuaking’ an incoming signal the
way a vacuum-tube ¢ multiplier does. The mode
of operation is selected by adjustment of the
regeneration control, and this then wsually ve-
quires a slight readjustment of the frequency
control. The peaking effect is not quite us pro-
nouneed as the noteh, but it is still adequate to
give fuirly good single-signal e.w. reception with

@,

a receiver of otherwise inadequate selectivity.

The principle of regenerative peaking of this
type has been used in amateur radio before.’
Apparently the regenerative cireuit builds up the
signal and feeds it back to the amplifier at o
higher level and in the proper phase to add to
the original signal. The notch effect Jescribed
earlier works in a similar manner except that the
adjustment of the regenerative cireuit is such
that it feeds back the signal out of phase.

The schematic diagram of the ) multiplier is
Fig. {. The inductor L furnishes coupling from
the recciver to the € multiplier, und €4 is in-
cluded mercly to prevent short-civcuiting the
receiver's plate supply. The multiplier proper con-
sistg of the tunable cireuit €!1('3Ls connected to
u transistor in the collector-tuned common-base
oscillator cireuit using capacitive feedback via
{'5. Regeneration is controlled hy varying the d.c.
operating voltage through dropping resistor f2;.

Layout
The unit. and power supply are built in a small

2 H.e., Ilome, Telerision Prineiples, p. 197, published by
MeGraw-Hill Baok Ca,, New York.

2 Jensen, ‘*Regenerative Amplification at Signal Fre-
quency,” @S, December, 1935,

The Q multiplier and its battery supply are combined in one small Minibox. The single transistor is visible near the
fop right corner.




TUNING
(o8

Flll—o

15K
REGENERATION

Iﬂl uf.

Fig. 1—Circvit diagram of the transistorized Q multiplier, Unless otherwise indicated, capacitances are in uuf,, resistances
are in ohms, resistors are Y2 watt.

C1—15-puf. variable capacitor (Hammarlund HF-15).
L1—1000-2000-ph. siug-tuned coil (North Hills 120.K.
North Hills Electric Co., Mineola, N. Y.).

aluminum “Minibox” measuring § X 214 ¥ 214
inches (Bud CU-3004) and the opcmtmg cont,rols
are mounted on s lucite or aluminum subpanel.
As you can see from the photographs, all parts of
the unit are built on one half of the box. This
feature not only simplifies construction but makes
a battery change a simple job, even if this is
required only a couple of times a year!

All major components, such a8 the two slug-
tuned coils, tie point, battery holder, regeneration
and tuning controls, are mounted directly on the
box and subpanel. The remaining resistors, ca-
pacitors and the single transistor are supported
by their connections to the above parts.

The two slug-tuned coils, Li and Le, are cen-
tered on the box and spaced one inch apart on
centers. Operating controls 'y and Ky are placed
114 inches from the ends of the subpanel and
centered. The tie point mounts direetly behind
tuning control €.

Power for the unit is supplied by four penlight
cells (type 912) which are mounted in the battery
holder (Lafayette.Radio Clo. Stock No. MS-170)
directly behind regeneration control Ri. Total
drain on the battery never exceeds 0.2 ma.

Connection to the receiver is made with a three-
foot, length of RG-58/U eable brought through
the rear wall of the Minibox. A rubber grommet
should be placed in the hole to prevent chafing of
the cuble insulation.

When soldering the transistor in place, be
sure to take the usual precautions against heat
damage.

Alignment

After completing the wiring (and double-check-
ing it) connect the open end of the three-foot
cable to the plate circuit of the receiver mixer
tube. This can be done in a permanent fashion
by soldering the inner conductor of the cable to
the plate pin on the tube socket or any point that
is connected directly to this pin, and by soldering

Ly—500-1000-rh. slug-tuned coil (North Hills 110-J).
Q;—CK768 PNP junction transistor.
Wi—Three-foot length of RG-58/U cable.

the shield to any convenient nearby ground point.
If you are une of those people who is afraid to
take the hottom plate off his recciver,® and you
have a receiver with octal tubes, a “chicken con-
nection” ean be made by removing the mixer
tube and wrapping a short piece of small wire
around the plate pin. Reinsert the tube in its
socket and solder the center conductor of the coax
to the small wire coming from the plate pin. Now
ground the coax shield to the receiver chassis. It
is important to insulate the lead from the tube
pin to the coax, und to keep it as short as possible
to prevent stray pickup.

Check the schematic diagram of the rocciver
for help in locating the above receiver connce-
tion.

Now it is time to turn on the receiver and tune
in a signal strong cnough to give an S-meter
reading. Any decent signal on the broadeast band
will do. Next, tune the slug on Ly until the signal
peaks up. Actually, what you are doing is tuning
out the reactance of the connecting cable, and
effectively peaking up the i.f. If the receiver has
no S meter, use an a.e, voltmeter across the audio
output. When this step has heen successfully
completed the () multiplier is properly connected
to the receiver and when switched to “off 7 will
not affect normal receiver operation.

The next step is to bring the multiplier into
oscillation, and to adjust its frequeney to a useful
range for our purpose. Set the tuning control to
half capacity and advance the regeneration con-
trol to about half open. This latter movement
also turns the power on. Tune the receiver to a
clear spot and set the receiver b.f.o. to the center
of the pass band. Now adjust the slug of La. The
multiplier should be oscillating, and somewhere in
the adjustment of Ls a beat note will be heard

{Continued on page 150)

% (3oodman, *Who's Afraid of & Receiver?”, QST, May,
1957.
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Scientific
Telemetry
for USNC-IGY

How Amateur Recordings
Can Aid in the
Satellite Program

BY WHITNEY MATTHEWS *
AND GEORGE H. LUDWIG **

RTIFICIAT eurth  safellites planned to he
A launched by the United States as a part of
the International Geophysieal Year will be
of several types, each containing a different com-
bination of scientific experiments. One group of
satellite designs will provide continuous trans-
mission  of telemetered scientific information
which will he rather easily received and recorded
by interested radio aumateurs and high-fidelity
hobbyists, or by scientific organizations, This
group of experiments will measure the intensity
of the solar radiation in the liyman-alpha region
of the hyvdrogen spectrum, the intensity of pri-
mary cosmic rays, and environmental conditions.
Wide volunteer participation is desirable for
receiving and recording data from those satellites
cmploying continuous telemetering. Participation
in areas not near a primary telemetry recording
station will be particularly valuable.

A second group of satellites will employ satel-
lite-borne tape recorders for obtaining complete
synoptic data, or will require relatively high
power consumption for making measurements.
Such sautellite designs will carry a “command”
receiver to initiate data transmission upon inter-
rogation by one of the primary telemetry record-
ing stations. General participation in the rollee-
tion of data from this second group of satellites
is impractical, However, limited participation by
volunteers located near enough to a primary
station to receive the data initiated npon com-
mand may be of value as & backup to the primary
recording.

With one exception, all telemetered data from

#1J. 8, Naval Research Laboratory, Washington, D. C,
% State University of lowa.
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US-IGY satellites will be transmitted by ampli-
tude modulation of the radio tracking transmitter
operating at 108 megacycles. Many radio ama-
teurs now own communications receivers capable
of receiving these signals, High-fidelity f.m. tuners
cover this transmission frequency, which lics at
the upper end of the f.m. broadeast band, and
cotld easily be adapted to reception of these sig-
nals by the addition of an n.m. detector. C'om-
mercially availuble antennas for fringe-urea re-
ception of f.m. broadeast signals should provide
adequate gain for all but the most unfavorable
reception conditions. All [requency components
of the telemetry signals lie below 15 kilocycles and
are thus within the recording capability of many
of the magnetic tape recorders now in use in home
high-fidelity music systems.

The ideal smateur recording would be made
with o high-fidelity stereophonic liome tape
recorder operated at ifs maximum tape speed.
Stereophonic or dual-track heads are available
for most of these recorders. (One recording track
would carry the satellite telemetry signal while
the second was being used simultaneousiy fo
record regulariy-broadeast WWV timing signals,
including at least one time announcement.!
Single-track recordings without the precision
timing signals could be of interest in many cases,
as in the event of a satellite with short active life
or the oceurrence of an unusual seientific event
dluring the recording interval.

I Another possibility for simultancous recording on a
monaural (but high-fidelity) recorder is to use n stmple
mixer und feed the telemetering signals and WWV simul-
taneonsly to the tape. A low-pass filter — entotf in the
neighborhood of 2500 eyeles — would prevent any com-
punents of the WWYV voice unnouncements from interfering
with the telemetry recording, in the Lyman-alpha experi-
ment. — fditor,

Tape recorder developed for sateliife instrumentation.
Note paper clip in foreground for size comparison.




A. VOLUNTEER TELEMETRY RECEPTION
OF DATA FROM THE LYMAN-ALPHA
ENVIRONMENTAL SATELLITE

Scientific experiments in the Lyman-alpha
environmental satellite will be devoted to a
stidy of measurement of ultraviolet radiation
in the Lyman-alpha region of the solar spectrum
and environmentul measurements relative to
satellite temperatures and collisions between the
satellite and micrometeorie particles.?

Solar Liyman-ulpha radiation will be measured
by means of a highly specislized type of ionization
chamber sensitive only in the desired region of
the solar spectrum. Bolar radiation ulways con-
faing cnergy in the [yman-alpha region, with
marked increases oceurring during periods of
golar flares. The satellite solar Lyman-alpha
experiment proposes fo study both the Lyman-
alpha radiation from the quiescent sun and the
peak values agsocisted with solar flares.

BSince the proposed orbit for the earth satellite
will cover nearly two thirds of the earth’s surface,
the cost of a sufficient number of recording sta-
{ions to provide continuous observation would be
prohibitive. Primary ground recording stations
will be installed along roughly a north-south line
extending down the east coust of the United
States and the west coast of South America.
This chain of vecording stations will provide
approximately a one-per-orbit ohservation of the
telemetered satellite signals. Meager information
regarding the correlation of Lyman-ulpha radia-
tion with observed solar flares will be provided
by a telemetry memory unit in the satellite. The
memory unit will store data on the peak or maxi-
mum value of solar Lyman-alpha radiation in
cach orbit, for continuous transmission during
the succeeding orbit. This information will be
recorded by primary recording stations and will
be wvaluable when correlated with visually-
observed solar flares.

In addition, the telemetry system wili be trans-
mitting data on instantancous values for study
of radiation from a quiescent sun. The oceurrence
of a solar flare during the brief interval when the
satellite is pussing over one of the primary record-
ing stations, where the signals would be recorded
with precision timing markers, would be desirable
indeed. Unfortunately, the possibility that this
will happen is quite remote. An adequate number
of amateur observers, properly distributed, could
make certain the recording of solar Lyman-alpha
radiafion as a function of time during a solar
flare. Of all the satellite experiments, it is here
that the amateur observer has the greatest poten-
tial contribution. The amateur observer who can
have (1) a solar flare occur while (2) the satellite
is passing overhead viewing the sun while (3)
he 8 making o usable telemetering recording,
would be mast welcome!

? The Lyman-alpha experiment is under the direction of
H. Friedman of the Naval Reseurch Laboratory: the portion
of the instrumentation concerned with eovironimental
measurements is under the direction of H, T8, LaGow, also
of the Naval Hesearch Laboratory.
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One other measurement is required to complete
data for the solar Lyman-alpha experiment: viz.,
4 determination of the uspect of the satellite with
respect to the sun. Aspect information is deter-
mined by study of signals supplied by silicon solar
aspect cells located on the equator of the satellite,

Other Experiments

Satellite temperatures will be measured by
means of three thermistors located (1) in the
internal instrument package, (2) on the satellite
outer shell near the equator, and (3) on the satel-
lite outer shell near one pole,

The remainder of scientific experiments in this
satellite design are those devoted to collisions
hetween the satellite and micrometeorie parti-
cles, Three and possibly four types of experiments
will he performed. The first type will use
small crosion gauges attached to the outer surface
of the satellite. These consist of thin film resistors
deposited on glass, and by monitoring the resist-
ance of these gauges it is possible to detect wear-
ing away of the redistive elements due to collision
with small particles. A cadmium sulfide detector,
consisting of a photo-resistive element covered
b an opaque material, may be substituted for
one of these erosion guages. When exposed to
sunlight the resistance of this element will be
a function of the amount of opaque material
whieh has been removed from the sengitive ele-
ment by collision with small particles,

Impacts with particles sufficiently large to
penetrate the outer shell will be studied by moni-
toring the differential pressure between two pres-
surized zones. By fixing the pressure in these two
zones at slightly different initial values it is pos-
sible for the single differentinl pressure measure-
rent, to indicate puncture of either or both zones,

The final meteor experiment uses a group of
gengitive microphones attached to the skin of the
satellite as detecting clements. Signals from these
microphones  drive special counting  eivenitry
associated with the telemetry system to continu-
ously transmit data showing the cumulative
number of collisions.

In addition to the telemetry channels required
for transmitting the above data, other channels
will be used to monitor haitery voltages and
provide calibration and identification signals,

Signal Codes

The telemetry encoder system produced for
this satellite design transmits a series of high-
frequency audio bursts in which intelligence is
carried in the burst frequency, the time duration
of the burst, and the duration of the interval
between bursis, Burst frequencies lie in the region
between 5 ke, and 12.5 ke, Burst. durations and
blank intervals can vary over a range of 4 to 30
milliseconds, although the dynamie ranges of
many intervals are restricted to permit proper
availability of telemetry time for the solar
Iyman-alpha experiment. Fach frame or scan
of all input signals containg sixteen bursts and
spaces between bursts, thus providing 48 poten-

QST for



Table I

Telemetry Channel Assignments
Lyman-Alpha Environmental Satellite

Bt High Prequency Burst Burst uration Interval Between Bursts
U
No. Channtl:} Funetion Channel} ~ Funetion” Channel Function
1 A | Instan. Lyman-alpha Al { Polar erosion A, A2 | Battery volts
2 B [ Solar aspeet Bl | Differ. pressure B2 | Short calibrate
3 A | Instan. I.yman-alpha Al | Polar crosion A A2 ! Battery volts
14l B | Solar aspect Bl @ Differ. pressure B2 ' Short ealibrate
s} A | Instun. Lyman-ulpha Al | Polar erosion A A2 Battery volts
6 B | Solar aspeet B1 | Differ. pressure B2 | Short ealibrate
7 ' | Meteor connt, units '1 | Long calibrate 12 ¢ Battery volts
8 1Y | Meteor counts, tens D1 | Package temperature| 12 | Polar skin temperature
] A | Instan. Livman-alphs Al ; Polar erosion A A2 | Buattery volts
10 B | Solar aspeci B1 | Differ. pressure B2 | Short calibrate
11 \ ! Tnstan. Fyman-ulpha Al | Polar erosion A A2 | Battery volis
12 B | Solar aspect B1 | Differ. pressure B2 | Short calibrate
13 A\ Instan. Iaman-alpha Al ' Polar erosion A A2 | Battery volts
14§l B | Solar aspeet BL | Differ. pressure B2 | Short ealibrate
15 || 11 Meteor count, hundreds)| 1ol | Polar erosion B E2 | Equator skin temperature
16 F } Peuk Lyman-alpha 1! l liquator erosion ¥2 | Cadmium sulfide cell

tial information channels even though only 17
different scientifie data signals are to be trans-
mitted.

The wnrently planned telemetry  channel
assignments are shown in Table 1. There iy a
frequent repetition of Channels A und B, present-
ing solar Lyman-alpha and solar aspect. signals,
This frequent repetition, together with the use of
# high-frequency burst Jisplay which permits a
vontinuously-variable frequency to follow instan-
taneous changes, provides the necessary informa~
tion from the input devices. Technical considera-
tions dietate a similar repetition of the associated
time interval chauncls A1, A2, BI, and B2.

The general character of a set of ecalibration
curves for o typical telemetry encoder is shown
in Fig. 1. Itach telemetering svstem must receive
extensive individual ealibration, so the curves
are not to be considered adequate for data inter-
pretation. They do, however, present sufficient
information to enable an amateur observer to
determine which records he has made could be of
potentinl interest to the scientist whose equip-
ment is installed in the satellite. 1t should be
noted that the cadmium sulfide cell meteor detee-
tor may not be flown, in which case it will be
replaced by o surface erosion gauge similar to
those included in channels 151 und F1. Present
atatus of the possible eadmium sulfide cell experi-
ment does not permit presentation of approxi-
mate ealibration at this time. If used, this
information will be presented as the burst spacing
un the F2 channel,

B. TELEMETRY SYSTEM TO BE USED
WITH THE COSMIC-RAY AND ME-
TEOR SATELLITE

Due to a recently announced change in the
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. 8. Suatellite prograny, the cosmic-ray experi-
ment developed by the State University of Iowa 3
will be luunched by a vehicle developed by the
U. 8. Army. At the time of this writing two
different sets of instruments or “payloads” are
being prepared. One set measures cosmic rays,
meteoric density, and several temperatures on
the satellite. The other payload includes the sume
measurements but also involves a tape recorder
snd gronnd interrogation system. When the
satellite is launched an announcement will be
made a8 to which payload is involved.

Cosmic Ray Discussion

The measurement. of cosmic-ray intensity out-
side the aimosphere of the earth and over a wide
range of latitude i important to learning more
both about these particles and about the planet
igarth. The theory of the SUI cosmic-ray experi-
ment has been diseussed elsewhere * hut will be
summarized here for the sake of completeness.

A single satellite-horne Geiger counter measur~
ing the total omnidirectional cosmic-ray intensity
will make possible the study of the arrival of the
primary cosmic radiation on o comprehensive
geographical and temporal basis for the first time.
A storage system, which essentially stores the
uverage counting rate for shorl. periods of time,
is included. The time required for one orbit can
he split into, say. fifty segments and the uverage
intensity for each segment can be assigned with a
statistical uncertainty of less than 3.5 per cent.
It can be split into different numbers of segments

3 This work is being carried out under the direction of
James A. Van Allen and George H. Ludwig, 8tate University
of lowa.

+J, A. Van Allen, *Cosmir Ray Observations in Karth
Satellites,” in Scientific Uses of Barth Satcllites, University
of Michigan Press, Ann Arbor, Mich.; 1956, pp. 171-187.
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HIGH FREQUENCY BURSTS: APPROXIMATE CALIBRATION

tures electrically connected in

parallel. If one of the grid wires
is hit by a particle physically
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Fig. 1—Approximate telemeter calibrations. These are representative only;
actual instruments will have individual calibrations for each satellite.

with correspondingly reduced or increased uncer-
tainties.

The data to be obtained from such u system
can be interpreted with respect to (u) determina-
tion of the effective geomagnetie field; (b) study
of time variations of intensity, and their corre-
lation with solar and magnetic observations, und
with the intensity of secondaries observed at
ground stations; and (¢) the magnetic rigidity
spectrum of the primary radiation.

Measurements of Meteoric Matter

Two instruments are being included in the in-
strumentation for the Cosmic-ray satellite to
make two types of measurements of small mete-
oric particles. The first instrument is an impact,
microphone, which will respond to actual impacts
of small particles hitting the satellite shell any-
where on its surface. This meusurement gives
indications of the numbers of particles within
a certain momentum range.,

The other instrument ig composed of several
crosion gauges. Some of these are grid-like struc-
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voutinuously and will each carry
four continuous simultaneous
channels of felemetering. One
transmitter will radiate approxi-
mately 60 milliwatts of power on
108.030 megacycles. This trans-
mitter will carry o battery sup-
ply which should enable it to
remain operative for approximately two wecks,
The telemetering will be carried in the form of
amplitude modulation in standard KDB fele-
metering Channels 2 through 5 (518 to 1320
e.p.8.). The frequency of the lowest channel —
the one beginning at 518 c.p.s, ~— may be shifted
to some frequency above 2600 c.p.s. in order to
insure compatibility with the primary Minitrack
tracking network, Four channels of information
will be carried on the four felemetering bands,
This transmitter will use a turnstile antenna,

The other transmitter will radiate approxi-
mately 10 milliwatts of power on 108.000 mega-
eyeles. It will have a battery supply which
should enable it to operate for approximatelv
two months, This transmitter will also carry four
channels of information on the saume RDB tele-
metering frequencies — in the form, however, of
small-deviation phase modulation. The antenna
for this transmitter will be formed by electrically
splitting the satellite payload shell and driving
the two pieces, thus generating a linearly pola-~
rized signal.

#G 40 &0
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Although cight different telemetering channels
have been mentioned, two of these will be used
in duplicate, hence seven types of information
will be carried. The higher-power transmitter will
carry two temperature measurements, Channel 2
(518602 c.p.s.) will carry a measurement of the
temperature of the outside of the pavioad case
somewhere near the aft end. Channel 3 (675-785
e.p.s) will ecarry a measurement of the tempera-
ture of the interior of the transmitter, Chunnel 4
{888-1032 c.p.s.) will earry information derived
from an impaect microphone measuring the colli-
sion frequency with small metcors. Channel 5
{1202-1398 c.p.s.) will earry cosmic ray informa-
tion and is of the most intercst so far us telemetry
reception from other parts of the world is con-.
cerned,

Form of Information

The information on the four channels carried
hy the low-power transmitter will be in the form
of phase modulation and will be recoverable by
equipment of the type represented by the JPL
Microlock system.S Amateur radio stations pos-
sessing this type of equipment should be shle
to receive this telemetry without difficulty. It
may also be possible for others to receive the
telemetry on this channel using more conven-
tional radio receivers either with a diseriminator
or by the use of slope detection on the side of the
intermediate-frequency amplifier response curve.
The low-power transmitter will carry two tem-
perature measurements, a measurement of the
change of resistanee of the crosion gauges men-
tioned above, and the vosmic-ray measurement.

Telemetry Recording

It is most desirable that any telemetry received
from cither of these transmitters be recorded on
magnetic tape. If this is possible, it is further
desirable that some sort of standard frequency be
placed on the tape, as well as indiciations of pre-
cise time, The 60-evele line frequeney may be
used as o standard frequency if it i8 acenrately
eontrotled. Alternatively, u 400-cycle tuning fork
or similar deviee eould be used. Time cau be put
on the tape in the form of WWYV ticks (the +40-
evele note from WWYV would also be a suitable

5 . L. Richter, “Microlock,” QS7, December, 1U57.

frequeney reference to check the speed of the
magnetie tape): however, the 600-c.p.s. fone and
voice on WWYV could interfere with telemetering
fones,

If a tape recorder is not available, information
vould be recorded manually by using a suitable
band-pass filter for telemetering Channel 5. The
information on Channel 5 iy a measure of the
instantancous ionization eaused by cosmic radia-
tion. The instrumentation consists of a Gelger-
Mueller counter tube operating into u scule-of-
32 eircuit. The output of the lust scaler cireuit
controls the frequency of the telemetering sub-
carrier oscillator, The tone of the oscillator will
change cach time a new count goes into the last
circuit of the scaler. The tone will shift back and
forth every time 16 toftal counts have heen
received. This is expeeted to happen on the order
of once per second. H o band-pass filter is used to
separate the Channel 5 tone from the other
channels, the number of events taking place over
a given time span can be counted by ear.

The information from the impact microphone
will be carried in a similar manner, the output
of the microphone going into a scale-of-two cir-
cuit. The Channel 4 subcarrier oscillator on the
higher-power transmitter will be connected to the
seale-of-two vircuit in such u way that the tone
changes each time a connt. is received. lmpacts are
expected on the order of onee every few sceonds,
hence these could also be counted manually by
the use of a proper band-pass filter. A simple
filter for these two chaunels is shown in Fig. 2.
It could easily be constructed and attached to
the output of a recciver for the purpose of sorting
out one or both of thesc telemetering channels.

It is preferable from the standpoint of the
experimenter and the cognizant ageney that, if
possible, the telemetering be recorded in as com-
plete a form as possible on magnetie tape. How-
ever, tapes should not be sent before being
requested.

The second satellite payload will also contain
two transmitters. One trapsmitter will radiate
approximately ten milliwatts of power, und oper-
ating on 108.000 megacyeles will be used as the
primary tracking source, The first transmitter
will earry the four channels of information listed
above for the low-power transmitter, Lhis satel-

{Continued nn page 160)

Fig. 2—Simple band-pass filter for separating out one telemetering channel. Valvues of inductance and capacitance
depend on input and output impedances, indicated by R. A design value of 1000 ohms is suggested; this will be satis-

factory for headphone use.
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The Director of Naval Commnunications, in further recog-
nition of the service rendered by the Radio Amateurs of
Greater Syracuse, has designated the following members
of the RAGS committee as Honorary Naval Communica-
tors: Mrs. Trewey W, Pearson, K2QXI; Mr. Edward D.
Eachus, K2DUY; Mr. John M. Jeffords, W2WS; Mr. Robert
E. Ostrowski, W2QAR; Mr. Raymond G. Schmilt, W2ABVY;
and Mr. Paul P. Blum, W2KCR. Each of the committee has
received a membership card similar to that pictured
above, fogether with o signed letter of appreciation
from Rear Admiral Bruton, USN, W4IH.

The following word is in from WGOPX and
W6QYT on the November Smokepuff firings.
Shot number two which was fired at 0930 Novem-~
her 19 produced only disappointing results. A
eadar at 23 MMe, received an echo far only ten
seconds, but an ionosphere recorder at White
Hands had a 12 Me. reflection for thirty minutes.
No reports of successful cloud reception by
amateurs were received. Shot number three was
fired at 0555 on November 26 and produced g
gpectacular visible glowing sodium column, but
the raduars detected nothing and there were no
ham resuits. The Air Foree again thanks all those
who participated and reports that much valuable
¢ty has already been sceumulated. Further tests
are scheduled for Mareh or April.

The Sunday ufternoon technical net of MARS
USAT continues 1o meet af 1400 on 3295, 7540,
7635 and 15,715 ke Much of the January ses-
sions will be devoted to printed cireuits.

tn a Paris trip K2CUI learned thai both
FODM and FOMD aee uniformed policemen on
the Paris Foree,

Cronsecutive QOS0s for W7TPE — WiKO and
WI1EKO, both operuating mobile,

The Ham Register, cdited by W3VIKD, lists
over 8000 amateurs thronghout the world, giving
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names. addresses, interests and achicvements. It
is an interesting volume to hrowse in, and has
Ineenn published in a clear, readuble type with a
minimum of typographical hulls, But, except for
those minor errors which will ereep into any
publication of this size, W3VKD has done a
remarkable job, Not only are the hiographies
arrunged in the usual numerieal, alphabetical
sequence, hut there is a eross index in the back
which cnables the traveling ham to find out
quickly who the active amateurs are in any given
town. The Ham Regisier represeuts a whale of a
lot. of work on the part. of W3VED and company.

W1JIS, 80 years young himself, wants to reac-
tivate the Old Men's Radio (lub, which he origi-
nally started in 193%. Those interested und who
are at least 50 vears old (that isn’t old!—— Ed.)
should write to W1JIS, Route I, Gardiner, Maine.

The Tenn-Tucky Amateur Radio Club at Fort Campbell,
Kentucky, is cenducting classes for would-be amateurs at
the post, and the word we have is that the facilities are
open tfo all, Those interested contact the pest signal officer,
Maj. G. T. Pierce. One of the classes is pictured above.

AND WORK
MORE
DX

¢ BOYS AND GIRLS —~ WE INTERRUPT THIS
PROGRAM TO BRING YOU A SPECIAL BULLETIN =
*TIUNIOR SPACE CADETS HAVE JUST INVAPED
THE EARTH SATELLITE ./
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or one short moment he watched, unable to

move {o the switch. Tiny white sparks

bhounced off the filaments of the 866's. Funny.
You could see them even through the dense blue
glow ol the rectifiers,

The sparks got bigger. Flukes of oxide peeled
off, He moved to throw the primary switch, Even
#8 he did, the growling power transformer
stopped complammg, the filaments s‘zgged fell to
the bottom of the envelope.

It was too late.

He could envision the hurtling Kintups IIT
some 500 miles overhead, vectoring in on Satel-
tite I1. But there was no more that he could do
now. He couldn’t even call to tell them he had
failed.

Occurrence

in
Alpha Sub 1

BY WILBERT R. HILBRINK.,* W8KKQ

Perbups Eduard could do it. Eduard’s station
at Papeete had alerted the other groups — the
Marquesas, the Tuamotn, Rapa. And him, of
course, on Tubuai. But they were all down, now,
except Mduard. Kduard had counted on him
hecause he had the most reliable primary power
in that southern cluster of French Oceania
islands.

Now, beeause a filter capacitor had chosen just
this time to demonstrate that dielectrics aren’t
unfailing, he was powerless.

1t had all begun just 24 hours before. . . .

Negotiations ut the UN appeared to have
resolved the whole thing, The United States, in
debate with representatives of the Interspatial
Reservations Committee, had presented an elo-
quent argument., The [, 8. contended that the
proposed launching of Satellite IT into Alpha Sub
{ orbif. constituted no infringement on prior oceu-
pants, There had been protests; the most notable
was that of the Sovio representative who
stomped, with unseemly diplomatic pique, from
the chambers,

However, Sutellite IT was duly made ready for
launching, The press detailed, with adequate edi-
torializing, an appraisal of Satellite II’s poten-
tinlities, significance, und cost.

#180 West South 8t., Worthington Ohio

January 1958

But what the press did not recount was the
elandestine session of foreign delegates with o
[I. 8. representative following the adjournment
of the formal U. N. conclave. The press did not
leak one word of that smoldering 12-hour swivet
of argument, counter argument, quasi-threat and
votinter-threat beeause the press didn’t know
what had happened behind those Iocked doors.

However, three agencies — in addition to that
group which was the project team on Satellite {I
----- were advised.

One was a certain Pacifie-based command
which had two specially equipped ships (dis-
wuised as repair vessels but actually laden to the
topmast with communications gear) earrying on
surveillance in a-designated triangular ares.

The second was the Canadian government
which was apprised that its part in the affair wasg
that of the essential role of decoy to thwart
security leaks.

The third was the French ambassador, who,
through appropriate channels, communieated
certain aspects of the matter to the government
al Tahiti.

All three of these purties to the Lonﬁdence ae-
cepted with the utmost gravity and concern the
trust which had been placed in them. But of the
three, the one who received his obligation with
the most enthusingm was one kKduard Douert,
aide to the Tahitian plenipotentiary. For it was
to Douert — during the annual fever-induced in-~
disposition of the governor — that the matter
was entrusted.

Doucrt’s enthusiasm stemmed from both hig
personality and his hobby. It was his personality
which contributed intensity; it was his hobby
which contributed technical knowledge.

tor Iiduard Douert’s hobby was amateur
radio. Which wus most fortunate; for the instrue-
tions he was to act upon in the nume of the gov-
arnor culled upon him to make uge of all com-
munications facilities within the island group.

And Eduard Douert, aithough the most loyal
of civil officials, was practical. Therefore he knew
that when the franes were on the tuble, he would
have to rely on the devotion of his fellow ama~
tewrs, (It s tribute to Kduard Douert’s honesty
thut his reliannce on his ham colleagues was not
hased entirely on sentiment; for he was all too
familiar with the inadequacies of the government
communications facilities.)

Douert knew well every amateur in this seal~
tered covey of {ropical isles called French
Oceania. They were few cnough, und hungry
spough for news of the other islands that they
had organized the Palm Tree Net which con-
vened via radiophone twice each week. He could
recite with precision their equipment inventory,
their power, their operating preferences — und
their skills. And knowing all this he earefully
rhose three and to them dispatched by govern-
ment courier the essence of the commission they
would be culled upon to respond to within the
next 24 hours. . . .

When Luis Bonadventure received word from
Fduard Douert, he frowned. He read ugain
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Eduard’s succinet dispatch. Then he walked to
the palm-thatched shack behind his villa, He
started the gasoline power unit, flipped on the
receiver switch. As he reflectively gazed at the
transmitter he recalled that only two days before
he and Eduard had (SO’ed. His signal, Eduard
said then, was good. Perhaps there was a little
hum on the earrier, but it wasn’t bad.

Not bad, thought Luis. But the T-55 in the
finul was getting very old. Ah, so: this one had
done well till now. Certainly it would last o little
longer.

He turned on the transmitter, switched to
eaw, position, and pusbed the key. The loading
was too light and he tightened up on the link,

LUs
TUQNED ON

THE
TRANSMITTIER

It was at that moment that Tads knew he
should have heen satisfied with a plate reading of
139 mils. It was at that momeut that Luis Bon-
adventure, FOKBL on Tubuai, was taught the
first of o series of lessons on the perversity of
inanimate objects.

- Beeause, for some reason not evident, the
needle violently slammed over to the pin, the
Th5 plate reddened, and its {ilament parted,

He kicked off the power and for o, moment was
nnrestrainedly profane. It was his interval of
relief. But even as he realized how futile his out~
burst was, he alieady was tryving to reeall what
tubes were Iving in the junk box.

They were few and mostly receiving types, he
saw, us he laid them out on the Hoor. Among
them were o 66 (marked “low” on the adhesive
tape rolled 'round its bascy: some 6J5°s, o 46, u 15
"""" and, hold! — a 210,

The 210. It might do it — with tender loving
care — less plate voltage, easy on the current,
and a lot of luck.

Luis glunced at the clock. It was almost time
for Kduard to call. He swung the receiver down
to 7295, A few Hawailans and a W6 brucketed
the frequency: Eduard’s husky signal swould
easily drive throngh. As he plugged in the solder-
ing iron, Eduard called:

“FOKBZ calling the Oceania Palm Tree Net.
FO8BZ standing by for alphabetical check-in.*?

The others called in: Don, FOSBA: and
Charles, FO8BF, at Rapa, with his metallic-
sounding single-button mike. Then silence, as
they waited for him.

He worked rapidly, quickly “tacked” in the
changed plate leud wiring for the 210. Eduard
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called him again, then began transmitting modi-
fied instructions to these econfidants of the Palm
Tree Net, Even as Eduard finished and stood by
for confirmation, Luis had switched to the low
voltage tap on his power transformer, trimmed
the neutralization, and backed off the antenna
coupling. He ealled in, with only 50 mils showing
on the plate milliameter,

BEduard cume right back. “FOSBL, this is
FO8BZ. | read you, Luis, but you're not quite up
to usual strength, Did you get the word?”

Luis acknowledged, quickly explained, and
signed. There would be another schedule in an
hour. He must conserve the remaining life of the
ancient 210. For while transmitting he had
noticed the tell tale blue glow in its envelope and
knew he eould not expect long life from this tube.

He put the gasoline generator into fast idle
and picked up a magazine. It would be a long,
humid Saturday.

Stx thousand miles away there was a roar on a
launching pad somewhere tn the United States and
Satellite 11, ensconced in its primary vehicle, began
ils flight toward Orbit Alpha Sub 1.

Luis dropped his maguzine. He re-read Ed-
uard’s dispateh-

“Kintups I1I and Satellite TT are expected to
pass over the Oceania group Saturday after 1300
hours, Paciic Standard Time. The two satellites
will be on intersecting orbits and may come
eritically close to collision conrses while over this
area. These space bodies are heing monitored and
the United States Government has taken steps to
destroy its Satellite 11 should a collision scem
likely.

“We have been asked to back up their self-
destruction transmissions on a secondary fre-
quency which lies just above the 7 megaeyele
amateur band. Your help is asked.

“You will be told the frequency in ample time
to tune yvour transmitters. Transmissions must he
c.w. Begin transmissions 15 minutes after Clondi-
tion Zero is announced over the Pulm Tree Net,
Send Vs at the rate of about two per second. We
will begin our net sehedules at 1300,

“Please understand that grave international
consequences could follow should u collision
ovetr between the two satellites.”

That was all, Luis knew Eduard well. His short
dispateh was understated, typical of Iduard
when he was unusually affected.

The clock ticked on. Luis idly leafed through
the magazine. Then, through the slight race of
thunderstorm static came Eduard’s eall:

“Palm Tree Net, frequeney is 7402, Synchron-
ize clocks to 1430 — now. Repeat, frequency 7402
kiloeyeles, time now 1430, Please ucknowledge.”

FORBA emmne back. But there was no word
from Charles. Luis reported in, and Eduard
vlosed the schedule with the words:

“We've lost. Charles. Must be that power unit
of his. Please stand by for possible transmissions
every 15 minutes.”’

Yes, it must be (*harles’ old gasoline generator,
Luis mused. Charles often had belabored it, over-
hauled it, and made repeated lash-up repuairs He
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was thankful that his power unit here, if nothing
else, was in top condition. Well, there were three
of them left in the net now.

Luis rose from the chair, put the old tubes back
in the junk box. He slid it back under the shelf on
which the old self-excited 50-watter sat gathering
dust. He ought to really elean up the place and
get rid of some of that old gear, he thought. Time
to thoroughly renovate, take inventorv, do some
re-building. Why, he hadn’t used that old tuned-
plate, tuned-grid transmitter since hefore the
war. But he hated to part with it. 1t was sort of a
memento, o reminder of those days when on 40
meters he could —

“Palm Tree Net, Condition Zero. Condition
Zero, C'undition Zero. Time now 1437, repeat
1437, Transmit in 15 wminutes. Acknowledge,
over.”” The only hint of excitement in Eduard’s
voice was in his speech rate which was just a liftle
faster than normal.

No one eame back. Luis realized that only he
and Eduard were left. liduard came on again,
calling Condition Zero.

[uis threw the transmit switch: “FORRZ,
0. k., Condition Zero, time now 1438 plus.”

He stood by and waited. Ten seconds. Fifteen.
Twenty. He tried again. As he talked Luis saw
the plate meter reading sinking down. He glanced
at the final; the blue film in the tube wus now &
heavier violet, The tube had gone soft. The plate
meter read only 10 mils!

“FO8BL, this is FOKBZ., You are very, very
weak, Please try to meet Condition Zero in 13
minutes. Only you and I are left. Out.”

Luis did not even stop to indulge in a string of
invective. He must work fast. Why he hadn't
thought eurlier of the old 211 in the f.p.t.g. rig, he
didn’t know. But he wouldn’t have time to unlash
the 50-watt socket and install it in place of the
210. But there wus a way he coudd get a strong
signal on the right frequency: the Goyder lock
cireuit!

He pulled the old breadboard mounted 50-
watter from the shell and sat it on the operating
table. Let’s see, need 10 volts for the filament, key
leads, tie the v.f.0. output link over the grid coil
of the 211.

The minutes slipped by as he cut and stripped
wires, waiting for the soldering iron to smoke.
Only four minutes remained as he soldered the
new filament leads to the 10-volt tap on the trans-
former. He turned on the switch.

THE
MINUTES
SLIPPED

The brilliance of the 211 came as a surprise; he
hadn’t remembered it being that bright.

Luis tuned the v.f.0. and receiver to 7402. His
tuning loop indicator showed r.f. in the grid coil
of the 211. Only two minutes left. He pressed the
key, turned the tank capacitor of the 211 and
hewrd the signal swish into lock on the v.i.o. fre-
queney. He swung the antenna coupling link into
the plate coil and heard the signal flatten out to a
blatting buzz as it blocked out the veceiver.
Maybe time for one more step: switch back to the
high voltage tap on the plate transformer,

As he completed the switching, Luis saw that
it was 30 seconds until The Time. He sat down,
made a log entry, and began to send Vs just as
the clock turned 1452 hours.

As he continued his V’s, he tuned his receiver
to one of his weuker beat frequencies in order to
monitor his signal. It seemed stable enough; but
it had that slightly modulated, resonant sound
that was so characteristic of the old seli-excited
oscillator. Some tubes were different from others
in the modulation they produced, he recalled,
thinking of the old days when the Hartley and the
tup.t.g. and the Colpitts were all the rage. In that
era he used to try to identify the tube type at the
other end of the QSO by the nature of the note,
which wasn't much of a recognition test, really,
hecause it depended on so many things like an-
tenna loading and grid leak and how much the rig
vibrated ag a guy hit the key, and how much over
rating he was running the bottle and how much
filter he had in the power supply

The power supply thumped. For a short mo-
ment he watehed, unable to grab the switch.
Sparks danced off the filaments of the R66's
and suddenly the groaning of the fransformer
stopped. The reetifiers had given up to o shorted
filter capacitor.

Eduard had counted on him. But then, Iid-
nard, too, was on the air. And Fduard’s strong
signal would be steady as a rock — clean, pure
d. ¢, with no trace of ripple. Luis' improvised rig
would be no match for it: but Kduard had de-
pended on him and he had failed.

He could envision the two sutellites overhead
ou collision course. Luis sighed; the clock showed
that he had been able to transmit V’s for only one
und one-half minutes. . . .

The United States government agencey respon-
sible for the technical aspeets of the Satellite IT
program transmitted a copy of its report to the
State Department. It was studied there with
great interest by the technical adviser to State,
who circled in red certain paragraphs and recom-
mended to his chief that these be dispatched to
the representative of the government of France.

The chanuels of diplomatic communication
frequently are devious and slow. But it is notable
that this memoire was given the highest priority
and it reached Tahiti 4 very few howurs after
dispateh,

Subscquently it was placed in the hands of
Eduard Douert with the governor's instructions
that he, Douert, take suech action as was neces-
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sary to convey the official attitude of the govern-
ment to the parties concerned.

Douert was one of the parties concerned and
after he had made known to His Excellency the
facts of the whole matter, with that gentleman’s
full accord he set about completing some vom-
mercial errands before leaving for Tubual in the
wovernor’s aircraft.

Thus it was that Eduard Douert walked into
Luis Bonadventure’s ham shack on Tubuai on
Tuesday, just three days after that Saturday
when Condition Zero had virtually sabotaged
Luis’ umateur station.

Eduard entered carrying a very large brown
box and a dispatch case; Luis greeted him with a
wave of a hot soldering iron and in explanation
pointed to his rig spread out on the workbench.

“Luis, what happened? Your last phone trans-
mission bhefore Condition Zero. It was so weak.
And yet we heurd you— the monitors at the
government station — sending V’s on the correct
frequency. So strong, too, and then, they tell me,
piit! You are gone.”’

“I will tell you, Hiduard, it was an afternoon to
drive & man mad. But first, what happened to the
satellites?”

Eduard’s eyes sparkled. “I'll tell vou in due
time.”” He sut down and said, “Tell me what
happened to vou.”

So Luis unfolded his tale of woe. When he had
finished, Eduard handed Luis the dispatch he
was carrying, ¢ Read this.”

And Luis read:

“The United States government has informed
this office at Papcete that its Satellite IT program
hag heen completed.

“This satellite came dangerously close to col-
lision with Kintups III in the French Oceania
area, sud Condition Zero was put into effect to
destroy Satcllite IT before such a collision could
take place, However, self-destruction of Satellite
IT did not oecur. . . .’

Luis stopped. ¢ We failed, Eduard, we failed!”

“Read on,”” Eduard said gravely, Luis con-
tinued:

“But collision fortunately did not ovcur,
oither, and the satellite made a successiul re-
entry into the earth’s atmosphere and has been
recovered by the Project administrafors.

“Internal examination of the recovered satel-
lite showed that only one of the three self-destrue-
tion circuits had been activated. This should have
been enough to bring about destruction. This
particular circuit which wus activated was that
tuned to receive radio waves on 7402 kiloeyeles.
That the satellite did not destroy itself on activa-
tion of this circuit was caused by failure of inter-
nal detonating deviees. . . .”’

“Then we did do our job,” Luis exclaimed.

“You did the job,” rejoined Eduard.

“But Luis, we were both transmitting V’s. And
my signal was a little rough. 1 told you what I
had on the air.”

“Read on,” Kduard ordered. And Luis read on:

“Further examination of the 7402 kiloeycle re-
ceiver circuit shows that certain components nec-
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esgary to c.w. reception, had failed. Thus it ean
be reasonably sure that this receiving circuit was
triggered by a modulated transmission, probably
m.c.w. either deliberately caused or brought
about incidentally by a variety of eauses inherent
in the transmitter or its power supply. . . ."”

Luis paused. Kduard said pointedly. “The
monitors tell me that yvour note was somewhat
wwdulated, Luis.”

Luis read the final paragraph:

“This government on behall of the United
States government wishes to express its gratitude
to you for so successtully meeting this obligation
which you voluntarily assumed. . . .’

Bduard saw that Luis was Hustered. “My
friend, we should try some of your excellent
wine.”” Appreciating the recess, Luis left, return-
ing in 1 moment with the rosé and two glasses. As
he pulled the cork, kiduard said severely:

“But it iz not ull good news, my friend. The
monitors at the Bureau Telegruphique also tell
me you were on phone early Sunday morning
with a rough carrier and badly frequency modu-
lating. They say they will file » report. What of
this?”

Luis reddened. ““It’s true, Eduard. I was so let
down when the power supply blew up. Later that
night I fired up the old t.p.t.g. 211, using the
v.fo~driver supply. And Eduard, I used loop
modulation, with u carbon mike, like in the old
days!”

Eduard saild nothing but opened the package
he had brought.

“We knew you needed some new filter eupuci-
tors. And you were so weak on Saturday I
thought some new tubes might help.”’ And he
began placing on the table, vne by one, the parts
and tubes that would give new life to FO8BL.

Luis poured the wine, handed a glass to
Eduard.

“1 win deeply appreciative, my friend. But
the violation — will they suspend my license?”

Fduard sniffed the vintage. “Luis,” he said,
“the governor can influence strongly the Bureau
Telegraphique. And I, do not forget, vun strongly
influence the governor!”

He lifted his glass:
toasted.

“Seventy-three,” reponded Luis.

Aand they laughed and drank the wine,

“Soixante-treize,”” he
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Annual ARRL. Novice Roundup

Competition
February 1 through February 16

(NET those pencils sharpened and complete that
7 picee of gear vou've been working on hecause
away we go for the seventh snnual NR contest!

Novices in all parts of the U. 8. und its posses-
sions will again compete for top laurels. Rules
and participation are simple. Non-Novices ()80
Noviees only, rendering their (330 number and
seetion, Noviees (SO either non-Novices or
Noviees, cxchauging the sume information, The
maximum allowable time is 40 howurs, in which
all operating, listening and logging is included.
You don’t have to worry about snek-time, home-
work, daling and the winler prom, because that
time doesn't count!

Scoring

No special tutor or mathematician is needed to
obtain vour final score, Just add the total num-
ber of your Roundup Q8Os to the highest w.p.m.
from vour (‘P certificate and multiply the total
of these two hy the number of dJifferent ARRL
sections (see page H) worked during the contest.
What! no CP award? Then cheek page 82 of this
ST for the dates and details of C'P runs. Al-
though a Cade Proficiency Endorsement, Sticker
isn't mandatory, the extra points thal ean be
obtained hy having one may mean the difference
between coming in first or second in your section.

The 80- 40- [5- and 2-meter bands will get a
real workout as usual, and it will do well for the
Novice to check the frequeneies just above and
below the 3700-3750 ke., 7150-7200 ke., 21,100~
21,250 ke., and 145-147 Me. frequencey sep-
ments. This has proven quite effective in the past

ROUNDUP PERIOD

Starts Ends
Feb. 1 Feb. 16
6:00 p.. 9:000 poar.
Local Time Local Time

jin climinating some non-Novice QRM in the
Noviee portion of the bands.

How To Participate

Let’s imagine KN4OVG in Alabama calls CQ
NR and is answered hy KN2UYZ in New
Jersey. A correctly negotinted QS0 will look like
this:
¢ NR ¢Q NR Q NR DE KN1OVG
KNAOVG KN4OVG K KNJOVG KN4OVG
Dl KN2UYZ  KN20UYZ  KN2UYZ AR
KN2UYZ Dis KN4OVG R HR NR 3 ALA BK
KN4OVG DE KN2UYZ R HR NR 6 NNJ B
KN2UYZ DE BEN40VG R TNX ES 73 SK
DE KN4OVG

Short, effective und unother point added to
your score.,

Be sure to read the rules carefully, check your
gear, and send in to the ARRL Communications
Department, for convenient log forms. Sorry,
Sputnik Q8Os will not be counted as valid von-
tacts. Gook luek and CU in the NR!

Rules

1) Eligitdlity: The eontest iz open to all radio amateurs
iu the ARRL sections listed on page 6 of this Q87

2y Time: Al contacts must be made during the contest
time indicated clsewhere in this an-
nouncement. Time may be divided as

NOVICE ROUNDUP

desired but mnst not execed 40 hours

STATION KN4OVG — SUMMARY OF CONTACTS total,

D R80s: Contacts must include
certain information sent in the form
as shown in the example. Q8Os must

i t
Time Hinte, l His I E l Number of
o or Pime | Ay ALy RS iris His | euch new
Band aff uf LN R Section Revd | hali Section Reciion
air | Cortact | Sent ’ [ s wirked
—— —— — e
30 1801 Fleh,72 1§ Ala. 1 KN2LYZ N.J. 1
Bty | |
1%20H 2 “ 1 KN1AFCQ C'ohn, 2
1002 %50 3 . 9 | wiFsy | cann -
40 1915 | 1920 4 o 6 | KN4OULY | G, 3
P & “ 5 KNSUAY i La, kS
2020 | 2ous 8 “ 1 WIRBX N. H. s
15 1200 Feh, & 1| i
oy v 7 s N SNGOW LTI 6
15232 8 o {2 wzseda l Arta. 7
1240 9 b 4 WINJINL 'onn. -
258 | 10 “ ' ’ RNBLIWE | Tex. 8
Total ape-aiing time: 3 hours {8 min. Nao. eontacts? 10
Bands uset: 50, 10 and 15 2 credit: 19
Xa, sections: 3

Clatmed scare; 10 contuets plus 10 CP = 20 X % (sections) = 160

1 have vbserved all competition rules as well as all regulutions established for amateur

radio in my country. My report is true and correct to the best of my knowledge.

January 1958

SIGROIUTE . o v v s i s i it

Address:, . ...

Lesereirraravsiaeriasaes

take place on the 80- 40- 18- or 2-
meter bands, (‘rossband contacts are
mot permitted. C.w. to phone, e.w, to
c.w., phone to phone, phone to cow.
contacts are permitted. Valid points
euti be seored by contacting stations
not working in the contest, unon ac-
ceptance of vour number and section
and receipt of » number and section.
(Cantinued on page {68}

Sample log form that must
be used by all contestants.

Bl



@Hints a=d Kinks
\ | For the Experimente

SERIES-PARALLEL SWITCHING CIRCUIT
FOR POWER TRANSFORMER PRIMARIES

THE sk of a d.p.d.t. toggle switch to obtuin
full or reduce plate voltage from dual-primary
types of power supplics may not have oecurred
tn the newly-initiated hum. The writer used the
idea with a surplus transformer having dual
primarics, and more recently with two identieal
low-voltage plate transformers of single primary
design.

Kig. 1 shows how the d.p.d.t. toggle switeh,
81, is wired to provide either serics or parallel

PARALLEL mt—or oo SERIES |
[ | paué
Lo h—r

5
115V, AC. PRI, j
[J

Fig. 1---Diagram of the series-parallel switching circyit

for plate power transformers. The d.p.d.t. control switch

S1 is shown in the parallel-connection position, Sz is a
conventional on-off switch,

operation of the primary windings. To avoid
complication in the diagram the secondary cir-
cuit is not shown. If two transformers are used
in the ecircuit, the secondary windings should be
joined together to form s center tap and then
connccted to a typical full-wave rectifier system,

— Lyle S. Moyer, VE5LIV

Editor’s Note: A typical full-wave rectifier cir-
cuit will be found in the Power Supply chapter of
The Radio Amatewr's Handbook. The full-wave
center-tap rectifier section of the Handbook also
advises concerning polarity and ratings which
must be obscrved when two transformers are
conneeted in series to provide a center-tapped
secondary winding.

AN AUTOMATIC "TIMER” FOR THE
10-MINUTE STATION BREAK

S ECTIoN 12.82 of the FCC rules governing ama-

teur radio is quite specific ubout the need for
identifving an amateur radio station by the
transmission of its call sign at least every ten
minutes or as soon thereafter as possible. Un-
fortunately, even the most conseientious opera-~
tor may inadvertently violate this regulation if
he gets tied up in an interesting QSO or a lively
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moving round-table such as takes place in the
w..b. eireles,

One obvious solution of the problem is the use
of an automatic operating aid that cither “sounds
off” or “flashes” ut ten-minute intervals. Re-
vently, both WSJPM and WSMAW figured out
a way of building a simple ten-minute iimer
arotund an eleetrie alarm clock.,

Several models of the General Eleetrie and
Telechron “houdoir” electric alarm clocks have
# time-setting knurled brass knob that makes six
revolutions in esch hour. In other words, the
knob makes one complete revolution every ten
minutes. It is no trick at all to solder a lug or arm
to the knob and then use this projection to
actuate @ Microswitch., The switch may be
mounted on the rear of the clock and ean be
wired to control either a ten-minute fHasher, a bell
or a buzzer.

It is suggested the mechanical layout provide
for warning on-the-hour und at ten-minute inter-
vals thereafter. Then, if we all synchronize our
clocks with the aid of WWYV, we won’t all
be identifying at differcnt times in the samec
QS0.

Nice thing sbout the modification is that it
does not, affect the clock value and the alawrm
feature is still usable.

~Jack E. Cox, \W5JPAM
John S. Jinkins, jr., WEMAT

Hditor's Nate: 1t doesn't take mueh imagination to realize
that WHJPA and WSEMAW have come up with an idea that
may solve the * Clonelrad” problem for some of the gang.
After all, as long as you remember to check the broadeast
band every ten minutes, vou're tn business ag far as Conelrad
rompliance is concerned.

6BE6 PREAMPLIFIER FOR BOTH HI-~
AND LO-Z MICROPHONES

’PREAMPLIE‘IERS constructed here in the past
L have always employed cither two high-gain
tubes or a dual-triode in order that both crystal
and dynamic (low-output type) microphones
could be used.

Recently, while working out design details for
a completely new amplifier, the thought occurred
that one of the popular r.f. mixer fubes might
operate satisinctorily in o single-tube triple-pur
pose eircuit having provision for both crystal
und dynamic-mike input and, at the same time
ability to serve as the mixer.

To test the theory, u type 6BE6 pentagrid
eonverter tube was tested in the eircuit shown as
Fig. 2. After settling on the component values
listed, the arrungement actually excceded my
fondest hopes. By connccting the dynamic-
microphone transformer to grid No. | of the tube,
and the erystal mike to grid No. 3, not only did a
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rather neut mixer result, but the over-all gain of
the amplifier remained essentially constant re-
gardless of which microphone wus used. Appar-
ently. the difference of approximately 20 db.
in gain that the No. 1 grid arrangement has over
the g g id No. 3 circuit compensates for the differ-
enee in mierophone output levels.

It is reagonably cortain that the idea is not
completely new, but it ig one that 1 have never
seen in print. Perhaps the cireuit won't find too
much applicaton in ham-band equipment, but it
may appeal to amateurs interested in hi fi, re-
cording, ete. e Wred L. Mason, KH60R

SPLICING 300-OHM LINE

TURULAR A00-ohm transmission line can best
be spliced by using the method illustrated in

Fig. 8. The joint so produced is both electrically

and mechanically strong and does not adversely

Jwist and solder - —j)L

129 0.0. Rod

=V oo

Fig. 3—WS5DAI suggests this method of splicing tubular
300-.ohm fransmission line.

- § . 4
" 300-0hm lire onm line —

affeet the r.f. qualities of the line. Measurements
made at 100 Me. on & line so spliced show negli-
gible loss or line discontinuity.

To make the splice, first expose approximately
one inch of each conductor by cutting awuy the
insulation. Make 2 elean cut at right angles to
the eahle when removing the sections of insula-
tion that bond the econductors together. Next,
insert u three-inch length of Yf-inch o.d. insulat-
ing rod about half way into one of the cables.
Now slide the scecond piece of cable over the
other end of the rod until it butts against the
first, cable. Twist the conductors together us re-
quired and apply solder. The joints may now be
clipped down to a length of 4 inch or so und
then bent over and laid flush against the long
sides of the line. A layer or two of good tape
covered with o coating of varnish or plastie
spray will protect the joint against weather.

Polystyrene rod is the best material for the
plug which provides mechanical strength for the
splice. Of course, since the amount of wolid
dielectric is physically small, it will do no great
harm to use hakelite rod in place of the poly-
styrene material. — WaDtl
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Fig. 2-— KH60R uses this preamplifier-
mixer cireuit with both crystal and dynamie
microphones, B is the gain control for the
amplifier stages following the 6BE6. 1Y ix a
dynamic-microphone-to-grid transformer. All
resistors except ) are Li-watt composition.
l(mpamtors marked with polanu are eleetro-
ytlie.

Sections of flut 300-ohm Twin-Lead may be
securely bonded together by using the joint
shown in Iig. 4. Fig. 4A shows how a tab of!
insulation is left protruding from the end of

Fig. 4—Sketch showing the ""W9BPS" method of splicing
300-ohm Twin-Lead. A shows how the sections of line are
prepared for the splice. The overlapping tabs in B may
be permanently bonded together as explained in the text.

ench cable after the insnlation surrounding the
conductors has been removed. These tubs are
allowed to overlap as in Fig., 4B when the two
cables are brought together for joining and
suldering of the conductors. Additional strength
at the splice may be obtained by fusing the tubs
together with the aid of & hot soldering iron, or
hy cementing the tabs together. Ordinary paper
staples would provide another means of joining
the tubs for mechunical strength. Insulating tape
covered with a weatherproofing material will
keep the splice in good shape.

~— Harry Fanckboner, W9BPS

RE “NEW APPROACH TO MOBILE
CONVERTER CONSTRUCTION™

In the intercst of sufety, it is advisable to make
one minor modification to the mobile converter
deseribed in QST for November, 1957. 1t would
he better practice to have the male Amphenol
plugs mounted on the plug-in coil boxes rather
than on the converter chassis. This will prevent
B plus and ground from appeuaring on exposed
pins should & box be inadvertently removed be-
fore the control switch is turned to the off position.

~ Warren H. Ash, K2JBO

Fditor’'s Nofe: In spite of last-minute efforts, we did not
show a correct 12-volt heater eircuit for the mobile converter
referred to above. Pins 4 and 5 of V2 should be conneeted

together aund tied to Sw, and Pin 9 of the tube should be
counected to Pin 4 of 171,
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vR home station is on Somers Road high on

the Santa Monica mountains overlooking

Los Angeles, Santa Monica and the Pucifie

Ocean. From there fo Pago-Pago, American

Samoa, and back again is a long, long way; about

60 hours actual flying time, or to put it another
way, about half-way around the world.

I suppose the dream of operating from g dis-
tant, exotic location lurks in the minds of most
hams, and we made this dream come true, Samoa
is without, question one of the most remote und
primitive of all American possessions. In this
respeet it suited our purpose to perfection. It was
our aim to dramadize, in the most effective man-
ner possible, the great awdvances of the last ten
years in the science of voice communication. To
do this we proposed to fly to the most remote
spot we could find eurrying our transmitter and
receiver with us in a single suitease.

It seemed to us then, and in retrospeet it
scems even more foreibly true, that this ability of
modern man to curry his  world-wide voice”
with him casily and inconspicuously is a conecept
to fire the imagination of all men evervwhere,
As we all know, of course, amateurs have made
unique contributions to this modern miracle of
communications.

To achieve our purpose we chose the newly
announced Colling KWM-1 s.sb. trunscciver.
This equipment satistied our requirement for
portability and, as subsequent events proved,
casily provided world-wide communication.

On August 4, with a great deal of planning and
preparation behind us, my wife Meredith and 1,
along with four suiteases, took off by PPAA on
what we hoped would constitute the “new look”
in DXpeditions. Some five thousand miles luter
we were in Fiji. Through the good offices of
Grog, VR2BC, we had received officiul permis-
sion to operate our station under his eall. Jack

*P,0, Box 64398, Los Angeles 64, Calif,
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From Somera
to Samoa

DXpedition fo
the South Pacific

BY TED HENRY,* WeUOU

The landscape seen from the operafing position of
W6UOU/KS6. That's Pago harbor, with Rainmaker
Mountain in the background.

Reagan, VR2AZ, who works for the New Zealund
C'AA at Nadi, kindly invited us into his home to
use his antenna. The 15-meter band opens to the
States about 3:00 par Fiji time, so Greg took us
on a wild and bumpy ride through the town of
Nadi and the adjacent countryside. When Mere-
dith begged him to stop so she could take movies
of the natives and their villages, he replied by
speeding up and shouting over his shoulder that
she could tell all future sudiences that she had
the “hiceups™ when she was taking these shots.

As a result of Greg's wild driving, we were
back home by 2:30 p.ar. and ready to go on the
air. We fired up immediately on 15-meter side
band, eontacting WI1AUR, WAMXI, W60OND,
KH6AR, and W6EHE/MM abourd the USS
AMonierey for the first five (Q)S08. From that mo-
ment on until 20 meters folded up at about
10:00 rar. we kept the rig going eontinuously
making 146 Q80s on both 15 and 20 meters. We
were ably assisted by Trev Grantham, VR2BA.
At midnight in the Fiji Mocambo Hotel as we
struggled to get all the bits aud pieces of radio
geur properly packed back in their suitease, we
knew for sure thut we were on o DXpedition.

The following morning, Thursday, August 8,
our PAA DC-L left Nadi at 7:00 a.ar for the last
five-hour leg of our trip to Tafuna Airport.
American Samon. It was a brilliant, sparkling
day, ideal for o flight above the South Pacific.
Dozens of tropical islunds were visible eastward
through the Fiji group, and one bright-hued coral
reef followed another — & truly remarkable Hight,
which was noted not only for its great beauty,
but one which gave us the unusual opportunity
to view the rewmote and legendary “Tin Can”
Island. This island is so far removed from the
regular traffic routes that not even the planc
crew had seen it before,

We arrived at Tafuna Airport exactly on
schedule and were more than slightly startled to
sce what appeared to be a major part of the

QST for



entire native population assembled at the air-
port, which is located some seven miles from the
village of Pago-Pago. It was quickly explained
to us that such u gathering was quite routine.
The plane arrives only some cight times per year
30 its arrival is 4 gala oceasion, A wild taxi ride
deposited us at the Rainmaker Hotel just out-
side Pago-Pago, and a few sketehy explunations
of the purpose of our frip quickly secured the
necessary permission from Mary Pritchard, the
hotel manager, so that we were able to put
W6UOU/KS6 on the air immediately right from
the sereened poreh outside our hotel room.

We had not definitely planned that we would
be able to get on the air on the afternoon of our
arrival, We had, however, made tentative sched-
ules on the assumption that it might be possible.
Bo, flushed with the excitement of arrival, we

quickly strung o half-wave dipole under the
overhanging eaves of the corrugated tin roof of
the hotel. At no point was the antenna more
than 10 feet off the ground and it paralleled,
along its entire length, within three fect of the
poreh sereen. We hoped sgainst hope that it
would at lewst permit us to hear and be heard —
no matter how faintly., The final wire was con-
nected just three minutes before schedule time
which was 0300 GMT, or 4:00 p.v. Samoan time.
Wonder of wonders, und for the thrill of a life-
time, the first station we heard and contacted,
exactly on schedule to the minute, was our own
home station, WEUOU, in Los Angeles. After
that contaet, bedlam broke out. One moment the
band was quiet and relatively uncongested, the
next moment it was alive with a totally unbe-
lievable number of stations all calling one stution
— und that one station was ours. The sensation
is impossible to describe. 1t ean only be experi-
enced. But take my word, it is at the same
moment both frightening and exhilarating. No
other experience in ham radio has quite dupli-
cated for me that first flush of excitement which
came with the realization thut the months of
planning, the wecks of preparation, the duys of
flying and the last hours of anxious waiting had
been suceessfully culminated in this moment.

In quick succession our first contacts were
WeUOU, WeUPP, KeDDO, W60OZO, K6KJV
and W6ZRZ. During the first day’s operation
from 4:00 r.u. to 12:00 midnight, 176 contacts
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Above: WEUOU and his DXpedition radio equipment. The
suifcase contains the KWM-1 fransmitter
receiver and a.c. power supply.

Left: With OM Ted at the transmitter and XYL Meredith ot

the log, QSOs were speeded up and all calls promptly

logged. As the result of Meredith’s tireless efforfs, all
QSLs for the entire trip have already been sent out.

Below: left to right, VR2BA, W&UOQU, and VR2AZ—at

Nadi International Airport in Fiji. VR2BC was also present

at this impromptu hamfest, but missed getting info the
picture.

were made on 15 and 20 meter s.8.b. and c.w.
The first contacts in each of their particular call
areas and countries on that first day were
WIBCR, K2GFQ, W3INN, WATHZ, W5LHP,

W6UPP, W7KVU, WSBKP, WOWHM uand
WOARA. These were supplemented by ZL1BY,
VE3AEE, KH6BCX, VE3RE, (INSMDM,
GM3CIX und HS1A for the first contacts with
their countries, it should be stated here and
now, however, that from our point of view a
DXpedition is no fit opportunity for working
foreign countrics. With hundreds of W stations
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calling all the time, the foreign
contacts had to be sandwiched in
during the few minutes that
could be begged off from Ws,
During our fourteen days on the
island we completed 1300 two-
way contacts with 44 states and
53 countries. Our every waking
moment was dominated by radio.
One of the really unexpected
bonuses of the trip was our abil-
ity to be of service to those
residents of the island who had
received us with hospitality and
kindness. We discovered that
there are no commercial voice
circuits operating from Samoa
to the States. To the great
astonishment of all, we offered to
furnish fone patch service to
friends and relatives in the
States. As a result not one day
passed during our visit that we
did not run numerous patches.
Most calls were to parents, children or friends
whose voices had not been heard in years. Many
tears of joy were shed and excitement was
unbounded. Ham radio in general and W6UOU
i particular made many new friends during those
sdays in Samoa:
With sight-seeing, souvenir hunting, dJinner
dnvitations; DXing and phone putehing, our two
weeks were gone almost in o flush and we were
Tetracing our way back to the States. A four day
sT')pL over’ m Fiji was characterized by the hospi-
h‘Ld come to expeet from the VR2
in. paticular by that of Greg, VR2BC,
arining wife, Yolande.
Angther-four-day stop-over in Honolulu pro-
duced” hddifional unexpected trip bonuses. A
E full"dav spcnb with Jim Orrick, KH6AQ, intro-
ducc;' us. to the unsuspected wonders of Ewa

Honolulu

et

rigours of operating 5SB from one of those KEW COUNTRIES.
it be clearly stated here that the ferocity of the onslaught
by the single sideband DX chasers has never bsen equaled or
even faintly approached by any other group of humans,

is hereby granted

gAYy

very special recognitidn by the Honclulu Single Sideband
Gang for voluntarily suomitting to the fiendishly unbelievable

Let

August 29, 1957

Sugar Plantation and mill. A specially called
dinner meeting of the Honolulu Side Band
Group gave us the opportunity to meet Jim
Keefer, KH6KS, his wife Huzel, WH6AFC,
John Sunders, KH6RU, Ken Bryan, KHGAR,
Larry Trombly, KHEBCX, Sam Lubel, KHEAED.,
and many others, and gave us all a really good
lsugh when we were presented with the speeial
12X Award reproduced above.

Finally, exactly four weeks to the day from
departure, we were back home in Los Angeles.
It was a perfeet trip under ideal conditions —
providing just about everv satisfaction that
amateur radio is capuble of uffording. No doubt
there will be other trips for us in the future but
none could ever quite live up to this first *“ Dream
DX pedition!”

Want a Moon QSL?

SEP’:_EMBER QST (page 31) mentioned that u
high-power 108-Me, transmitter was being
planned for bouncing signals off the moon, with
the object of providing a satellite signal for cali-
brating Minitrack antennas. Procurement prob-
lems causcd some delay in getting into operation,
but the big (50-kw.) transmitter got its first
workout on the evening of December 3. We
understand that it put a good signal into NRL's
Blossom Point, Md., tracking station via the
moon. The moon-reflected signal also was heard
at WICUT and possibly by other amateurs
who had the necessary receiving equipment and
heard the special bulletin put out by WIAW
early that evening.

Transmission schedules are highly tentative
but, subject to probable change, the periods
Junuary 4 to 16 and February 28 to March 12
have been picked. The transmissions will consist
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of a continuous unmodulated carrier, interrupted
for one minute beginning exaetly on the hour
and hualf hour. The transmitter will not neces-
sarily be on the air the whole time the moon is
visible on these dates. W1AW will carry special
bulleting on the fransmissions whenever last-
rainute information becomes availuble,

The transmitter is located at the U, 8, Army
Signal Engineering Luaboratories in b01t Mon-
mouth, N. J., and works into a 60-foot, **dish.”
SEL is interested in getting reports from ama-
teurs on the moon-reflected signals and plans to
get up o moon-bounce QOSL curd to verify recep-
tion. Reports should he sent to ARRI, West
Hartford, Conn., not to SEL, and should include
exact, times, strength of signal, and any peculiari-
ties such as type and depth of fading.

Another good reason for getting a receiver
on 108!
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the Month

ELECTION RESULTS

In the autumn elections to fill posts on the
ARRL Board, five incumbent directors have been
returned to office in membership balloting. Inas-
much as three present directors earlier were de-
clared re-elected by virtue of no opposition, for
the first time in our recollection we find no change
in the personnel on the League’s Board of Direc-
tors as a result of election processes. In the vice-
director field, three present officials were similarly
returned to office by membership balloting, while
in three other divisions new men were chosen for
the posts.

Gilbert L. Crossley, W3YA/W3DKN re-
mains director of the Atlantic Division, having
received 2192 votes to 1385 for his opponent,
Henry A. Blodgett, W2UTH. Vice-director
Charles . Badgett, W3LVF, wus returned to
that office with 2258 votes compared to 1291 for
Warren K. Hamilton, W2FE.

The Duakota Division has a new vice-director
tuking office the first of the year: Charles G.
Compton, WIBUO, who garnered 370 votes to
285 for the incumbent, Forrest Bryant, WOFDS.
A senior research engineer for the Minnesota
Mining & Manufacturing Co. (of Seoteh tape
fame), WOBUO is president of the 8t. Paul Radio
Club, OPS, was treasurer of the 1957 division
convention, and is active in AREC work.

Victor Canfield, W5BSR, was returned to the
Delta Division directorship, winning over Harry
(. Simpson, W4SCF, 680 votes to 538.

The Great Lakes Division gave s thumping
2575 votes to John #H. Brabb, W8SPF, who
retains the directorship; Clyde C. Richelieu,
WRJIS, received 715. In the vice-dircetor race,
where the incumbent, WSEYE, was not a candi-
date, the division picked Dana E. Cartwright,
WSUPB, with 2255 votes compared to 1032 for
his opponent, John E. Siringer, WSAJW. A planf
engineer for the Stearns & Foster Co., “Carty”
has been a director assistant for some years, and
is well known in the field of emergency commu-
nications: trustee of Red Cross station W8VVL,
radio consultant to the Ohio eivil defense com-
munications committee, chief of alert warning
and communieations, Ohio Valley e.d. authority,
and — naturally — SEC of Ohio.

Robert W, Denniston, WINWX, was re-
turned to office as director of the Midwest Divi-
sion, tallying 882 votes compared with 660 for
James K. McKim, WOMVG.

Pacific Division director Harry M. Engwicht,
W6HC, won handily over Archie Waring,
W6ACN, 1280 votes to 865. Ronald G. Martin,
W6ZF, beromes the new vice-director, with 1451
votes to 672 for the incumbent, Harold 1.
Lucero, W6JDN. A right-of-way agent for the
Pacific Telephone & Telegraph Co., Ronnie is a
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former SCM and has considerable experience ag a
director assistant as well as in club work, having
been vice-president of the Oakland Radio Club
and currently holding the post of vice-president
of the MeClellan Amateur Radio Society. A
Lieut.-Colonel, USAFR, he is verv active in
MARS, as net control for one voice net and alter-
nate for a c.w. net.

Thomas M. Moss, W4HYW, ig still the vice-
director choice of the Southeastern Division,
having received 1100 votes compared with 327
for Harvey J. Bramlett, jr., W4PIDM.

In a close race, Cunada gave 515 votes to
William R. Savage, VE6EO, to retain him as
vice-director; Sydney T. Jones, VE6MJ, received
464,

EXAMINATION SCHEDULE

THE Federal Communications Commission will
L give Hxtra and General Clags amateur exam-
inations during the first half of 1958 on the fol-
lowing schedule. Remember this list when you
need to know when and where examinations will
oceur, Where exact dates or places are not shown
below, information may be obtained, as the date
approaches, from the Engineer-in-Charge of the
district. Lven stated dates are tentative and should
be verified with the Engineer as the date approaches.
No examinations are given on legal holidays. All
examinations begin promptly at 9 A.M. except as
noted.

Albuquerque, N. M.: April 5 at 8:00 a.n.

Anchorage, Alagks, 53 U. 8. Post Office Bldg.: By appoint-
ment.

Atlanta, Georgia, 718 Atlanta National Bidg., 50 Whitehall
St., 8.W.: Tuesday and Friday at 8:30 a.m.

Bakersfield, Calif.: Sometime in May.

Haltimore 2, Md., 400 McCawley Rldg.: Monday and
Friday, 8:30-10:00 4.M. and by appointment.

Bangor, Ie.: May 14.

Bezumont, Texas, 301 P. O. Bldg.: By appointment only,

Billings, Montana: sometime in April.

Birmingham, Ala.: March 5, June 4.

Boise, Idaho: S8ometime in April.

Bostun, Masgs., 1500 Customhouse: Wednesday through
Friday 9:00 A to 10 Aze,

Buffalo, N. Y., 328 P. Q. Bldg.: Ist and 3rd Fridays.

Charleston, W. Va.: jometime in March and June.

Chicago, Il 826 U, 8, Courthouse: Friday.

Cineinnati, Ohio: Sometime in February and May.

Cleveland, Ohio: Sometime in March and June

Columbus, Ohio: Sometime in January and April,

Corpus Christi, Texas: March 6, June 5.

Dallas, Texas, 500 U, 8. Terminal Annex Bldg.: Tuesday.

Travenport, lowa: Sometime in January and April.

Denver, Colo., 521 New Customhouse: 1st and 2nd Thurs-
days, 8 s,

Des Moines, lowa: Sometime in January and April.

Dietroit, Mich., 1029 Federal Bldg.: Wednesday and Friday.

Bl Paso, Texas: June 18.

Fort Wayne, Ind.: Sometime in February and May.

Fresno, Calif.: Sometime in March and June,

Cirand Rapids, Mich.: Sometime in January and April.

Hartford, Conn.: March 12,

Honolulu, T. H., 502 Federal Bldg.: Monday through
Friday.
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‘Houston, Texas, 326 U, 8. Appraisers Bldg.: Tuesday and
Friday.

Indianapolis, ind.: Sometime in February and May.

Jackson, Miss.: June 4.

Jacksonville, ¥la,: April 26.

Juneau, Alaska, 6 Shattuck Blde.: By appointment.

Rangas (lity, Mo., 3100 Federal Oifice Bldg.: Iriday,
&:30 A

Klamath Falls, Ore.: Sometime in May.

Knogville, Tenn.: March 19, June 18,

Little Rock, Ark.: February 5, May 7, 1:00 par,

Tos Angeles, Calif., 1431 Federal Blde.: 312 No. Spring
St.: Wednesday, 9:00 A and 1:00 poar,

Louisville, Kentueky: Sometime in May.

Marquette, Mich,: May 7, 10 a.m.

Memphis, Tenn.: January 9, April 3.

Aliami, Fla., 312 Federal Bldg.: Thursday.

Milwaukee, Wise.: Sometime in Jannary and April,

Mobile, Ala., 419 U. 8. Courthouse and Customhouse:
Wednesday by appointment.

Nashville, Tenn.: February 6, May &,

New Orleans, Lu., 608 Federal Bldg., 600 South St.:
Aonday through Wednesday: code tests Monday at
%:30 At and 1:00 ..

New York, N, Y., 748 Federal Bldg., 641 Washington St.:
Tuesduy through Friday.

Norfolk, Va., 402 Federal Bldg.: Monday throngh Friday
except Friday ouly when code test required.

Oklahoma City, Okla.: January 15, April 16.

Omaha, Nebr.: Sometime in January and April.

Philadelphia, Pu., 1005 New U. 8. Customhouse: Monday
through Wednesday. code tests 8:30-10:00 a1,

Phoeuix, Ariz.: Sometime in January and April.

Pittshurgh, Pa.: Sometime in February and May,

Portland, Maine: April 8.

Portland, Ore., 507 1. 8. Courthousce: Friday, 8:30 Ao

Rapid City, 8. D.: May 24, 8 aan

Roanoke, Va.: April 4,

#t. Louis, Mo.: Sometime in February aod May.

St. Paul, Minn,, 208 Federal Courts Bldg.: Friday, 8:45
AL

Salt Lake City, Utah: March 14, June 13, 1:00 p.y.

san Antonio, Texas: February 6, May 8.

sSan Diego, Calif., 15-C* U, 8, Customhouse: Wednesday, by
wppointment,

Nan IFranciseo, Culif,, 823-A Customhouse: Friday.

San Juan, P. R., 323 federal Bldg.: Friday.

Havannah, Ga., 214 P, O, Bldg.: By appointment.

Schenectady, N. Y.: March 12-13, June 11-12, 9 A5, and
1 parn

Seattle, Wash., 802 Federal Oflice Bldg.: Friday.

Sioux Falls, 8. D.: March 11, June 10, 10 a.M.

Spokane, Wash.: Sometime in April.

Syracuse, N. Y.: Sometime in January and April.

Tampa, Fla., 410 P. O. Blde.: By appointment.

Tueson, Ariz.: Sometime in April.

Tulsa, Okla.: February 12, May 14,

Washington, D. C., 718 Jackson Place, N.W.: Tuesday and
friday, 8:30 A0 to 5 pon, Code tests 9:30 Al and 1 par.

Wichita, Kansas: Sometime in March,

Williamsport, Pu.: Sometime in March and June.

Wilmington, N. C.: Jupe 7.

Winston-Salem, N. (!,: February 1, May 3.

NOTE: Only UGeneral Class und Amateur HExtra Class
license examinations ure given at FCC offices und examining
points listed above. All examinations for Novice, Techni-
ecian and Conditional Class liceuses arce conducted by volun-
teer supervisors,

PORTABLE RULES FILING

In September !, FCC proposed several changes
in the amateur rules to relax requirements for no-
tification in advance of operating away from the
home locution. As the proposed changes appeared
of benefit to amateur operation, the lxecutive
Committee obtained from the Board, hy mail,
an endorsement of its plan to make a favorable
comment on behalf of the Leugue. The brief filed
with FCC is published herewith.

1 November, 1057, ¢ST, p.68.
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Before the
FEDERAL COMMUNICATIONS COMAMISSION
Washington 25, D, C.

In the Matter of )
Amendment of Part 12 of the
Clommigsion's Rules Governing the
Amateur Radio Service, Sections + Docket No. 12160
12,90, 12,01 and 12,93, in regard to
operation away frow authorized
loeations |

COMMENTS OF THE AMERICAN RADIO
RELAY LEAGUE, INC.

Pursuant to Paragraph 7 in the Noviee of Proposed Rule
Making in Docket 12160, the American Radio Relay
League, Ine., submits these comments on behalf of more
than 60,000 U, 8, amateur rudio operators who are members
uf the League,

1. The League concurs in the proposal to add a new sec-
tion 12,90 and amend sections 12,91 and 12,43,

2. ‘T'he proposed rules guverning temporury. portable
and mobile operation of amateur radio stutions at locations
other than specified in the license will relieve both the Clom-
misston and individual licengeeg from the handling of mul-
tiple notices which mercly repeat information already
accessible to the Commission. At the same time, the pro-
posals will act to provide the Clommission with all the in-
formation it would need in such instances properly to carry
out its responsibilities.

3. In summary, the Leagoe believes that this mile making
ix in consonance with estaublished enstom and policy and
will be of berefit to the amateur serviee,

AMERICAN RADIO RELAY LEAGUE. INC.

By PAI'L M. BEQAL
GUAYLE B. 8MITH

[te Attorneys

A Lo BUDLONG
General Manager

November 22, 1957

25-890 MC. FILING

The Federal Clommunications Commission ix
eurrently condueting a study of frequency usage
in the 25-890 portion of the spectrum. The
League has filed comment in behalf of the ama-
teur service, which is reproduced herewith:

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington 25, L. C,
In the Matter of
Statutory Inquiry into the Alloeation |}
of Frequencies to the Various Non-
Ciovernmental Service in the Radio
Spectrum between 25 mes and

r Docket No. 11997
200 mes. f

RESPONSE OF THE AMERICAN RADIO
RELAY LEAGUE, INC,

The American Radio Relay League, Ine., national mem-
Bership association of some 60,000 FCC-licensed amatoeur
radio operators, files this stutement on behalf of the amateur
radio service.

Ihe Leugue requests the Commission to continue present
assighments to the amateur radio serviee in the portion of
the spectrum under consideration, Specifically, these bands
are:

268,06 — 27.23 Me.
)0 — 29,70 Me.

50 — 5t Me.
144 — 148 Do,
220 -— 225  Me.
420 450 Me.

For many years it has been a fundamental policy of the
United States to foster experimentation and development
in the radig art by scientitically-inclined private citizens.
Under this policy smateur radio, one of the nldest radio
services, has grown to become also one of the largest ad-
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ministered by this Commission, At present, sume 160,000
individuals possess amatenr radio operator and station
licenses.

Allocation of frequencies to the amateur serviee has tru-
ditionally been on the basis of smeil bands in more-ur-less
harmonic relationship, The theory underlying this practice
is that each octave of the spectrnm offers possibilities of
exploring propagation modes unlike those associated with
the harmonically-reluted frequencies. Similarly, the tech-
uiques of generating and utilizing harmonically-related fre-
yuencies may differ markedly from one octave to the next.

The wisdom of this allocation policy has been demon-
strated many times over. The amuteut is an experimenter
and his contributions to the technique of radio have been
manifold. When the amateur was first restricted to the ter-
citory ghove 1500 kiloeyeles (in 1913), he astonished the
world by devising apparatus und methods to commuuicate
at considerable distances on these frequencies, The dis-
eovery of the practical value of short waves and their open-
ing for government and commercial work, in a diversity of
sorvieos cmbracing the world, was essentially an amateur
accomplishment, The first published explanation of the
ivnospherie transmission of high frequencies was by an
amateur. The first exposition and demonstration of the ex-
tended ranges obtained on very high frequencies by virtue
of the bending of waves in the lower atmosphere was by
amateurs, Amatenrs were the first to develop simple and
reliable equipment for operation in the v.h.f. region, first
to oceupy this territory in lurge numbers, and first to record
and evaluate its fundamental characteristios.

Coniributions to the Art

It is appropriate to record here for the consideration of the
(‘ommission, in support of the affirmation that its alloca-
tions policy for the umateur service is a wise one, a number
of contributions to the technique accomplished by amateurs,
or eurrently in process, utilizing frequencies which are the
anbject of this proceeding.

‘The ability of the amateur to make worthwhile contribu-
tions to seientific knowledge has bevn recugnized from al-
most the earliest days of radio communication. Because of
the universal und uninhibited nuture of amatenr endeavor,
experimentation in the v.h.f. range has turned up numeruts
interesting and useful facts ubout wave propagation that
might have been discovered only many yuuars later by scien-
tifie reseurch methods.

Moving into the atnateur band at 56 Me, (shortly after
special amateur authorizations were made in 1924) many
vears bofore coramercial or military use of such frequencies
was vven visualized, amateurs almost at once begun to find
hitherto umsuspected properties for long distance vommu-
nication. Several anomalies that made v.h.f. signals re-
cvivable far hevond the horizon were disecovered in the
1930s. though recognition of the significance of this work
was slow in coming, ontside the amateur fraternity.

Air-Wass Bending

Begun in 1934, & comprehensive investigation of the
eHfoets of varving weather conditions on the propagation of
v.hof. waves was undertaken by amateurs, This projecet,
earried out on 56 and 112 Me. entirely by amateur methods,
has been ealled one of the truly outstanding exumples of
oviginal research in any scientifie field, In this work, air-
mass houndary bending of v.h.f. waves was discovered. und
w theory was formulated to explain it. These basie but then
revolutionary ideas laid the ground work for all later prog-
ress in the field of tropospherie propagation of v.h.f. signals.

Sporadic-E Propagation

In 1935, amateurs working in the 56-Me, band were
amazed to heur signals coming fu from distances of 60U to
1200 miles, oceasionally. Nothing in previous v.uf. expe-
vience or theory conld nceount for these mysterious oceur-
renves. The strange phenomenon indicated that at least
some of the frequencies above 30 Me. had possibilities for
long distance communieation and, thercfore, a previously-
unsuspected potential for interference between stutlons sepa-
rated by distances greuter than line-of-sight. (In amateur
testimony for the 1436 FCC hearings, the League pointed
out this and other forms of propagation as a potential
hazard for proposed allorations planning in this portion of
the speetrum, especially for television assignments.) This
factor wus to loom large in military and commercial plans
for utilization of the 50-Me. region many years later,
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This form of long-distance propugation is now known to
he the result of dense but sporadice ionization in the K region
of the jonosphere. What causes this ionization is still far
from cowmnpletely understood but amateur observations in
great volume have been and are being used to learn mnore
about it.

Auroral Refleetinng

In 1937, again on 56 Me., amateurs discovered that during
periods of marked magnetic disturbances signals could ocea-
sionally be heard over much grester than normal distances
if directional antenna arrays at both ende of the path were
aimed north, rather than towurd each other. When this
oeeurred at night, amateurs soon found that it was asso-
einted with aurora borealis displays. But that it also bap-
pened in daylight showed, for the first time, that the aurora
is also a daylight phenomenon. In those days very little
was known of the true nature of the * northern lights’ hut
it is a source of some pride to amateur radio that amatenr
ohservations bave been u major fuctor in learning more
ubout them. Cornell University, long a center of auroral
researeh, has wade extensive use of amateur observations
in studying the surora.

Amateur work on frequencies higher than the 56-Me.
band was not sufficiently advaneed in the prewar period to
ke it possible to determine the upper frequency limit for
auroral propugation, but it was rather generally thought
that it would be somewhat below 100 Me. IFrom 1948 on,
amateurs working on 144 A\e. were sble to observe reflec-
tions from the aurora, and today auroral communication on
this frequency is almost as common as on the i0-Aesband.
Experiments with auroral communication on 220 Me. were
suecessful firgt in 1951, and for several years the amateur
220-Me. band was the highest frequeney to be used sue-
eegsfully for auroral work.

Auroral observations on all three amatear v.huf. bands
vecupy an important place in the ARRL-IGY Propagation
Reseurch Projeet, to be desceribed in more detail later.

Farly 60-Me. Work

Resumption of activity after World War IT found ama-
tours working in a new band, at 50 to 54 Me. in place of the
former assignment at 56 to 60. This wus o fortunate change
from a propagation point of view, for it brought amateurs
more precisely into the borderline territory between long-
distanee and short-distunce frequencies than they had been
heretofore. A new suvlar activity eyele was building up, and
with it eame 2 wholly new opportunity for interesting work.

Predictions of the maximum usable frequency for world-
wide communication did not appear favorable for 50-Me.,
but amateurs, undiscouraged, went ahead anyway with
repeated tests over long paths. In November, 1846, a 50-Me,
contact was made between the United States and Great
Britain. This was then the highest frequency ever used for
transatlantie communication. Work hetween this country
and South Americw, and between Northern Kurope and
South Afriea followed shortly after. In the peak years of that
sular eyele and the eurrent one, ntmateur 50-Me. work was
wxtended to paths of up to 12,000 miles in length, almost
exactly halfway around the world.

Trans-Equuatorial Scatter

fn many instances 50-Me, eommunication has veeurred
over paths whete predictions indicated that it should not
have been possible. Work between Mexieo City and Argen-
tina, for example, was carried on at night, as eurly as the
full of 1947, The predicted maximum usable frequency for
this path was often as low as 25 Me. when 50 Me. was being
nsed successfully. Subsequent investigations triggered off
by these amateur exploits have shown that an ionogpheric
condition, as yet far from fully explained, appears on some
transequatorial paths. Called *‘transeyuatorial scatter,”
this phenotoenon is currently receiving intense scientific
attention. Amateur observations continue to be a major
factor in this investigation.

Meteor Beflections

In 1953, amateura working on 144 DMe, heard snatches of
signal from distances wmany times the normal working range
on that frequeney. Suspecting that these flashes of signal
were reflections from meteor trails in the ionosphere, they
embarked on u two-year program of daily testing and re-
cording. The results of their work showed, for the first time,
that frequencies of this order can be returned to earth by
reflection from meteor trails. This knowledge is now being
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put to work in a number of ways, not the least being what
promises to be 4 means of reliable long-distance communica-
tion with a high degree of secrecy — a prime military ob-
jeetive.

I G Y Propagation Study

In 1955, when plans were being laid for United States
participation in the International Geophysicul Year, it was
recognized that amateur radio vbservations could serve
highly uscful ends in the I G Y programs for studying natu-
ral phenomena. The amateur radio service is unique in its
ability to provide such projects with a quuutity of readily
available observation posts, with skilled operators; and it is
the only means by which such projects can be undertuken
successfully, for the expense of setting up vbservation sta-
tions especially for the purpose would be prohibitive. Ac-
cordingly, a large amateur program was planned by the
American Radio Relay League under the auspices of the
National Academy of Sreicnce, and it is now operating.
Amateur observers ull over the world, some 1200 in number,
are giving freely of their time to enllect thousands of indi-
vidual observations in all the amateur v.h.f. bands. These
ubservations will be used to shed new light on many of the
phenomena previousiy discussed. The program represents
what is undoubtedly the most significant use yet made of
amateurs in a svientific undertaking. The work has the in-
terest and encouragement of many top men of science and
of numerous scicntific agencies.

Other Projects

Amateurs have respouded to requests of government
agencies and private research institutions for additional
assistance in various propagation and radio-tracking studies.
Most of these are also in ennuection with the International
Geophysieal Yenr, One, dubbed Operation Smokepuff, now
in progress in the southwestern part of the United Btates,
involves the firing of a rocket into the ionosphere to release
a clond of nitric oxide gus. Amateur stations in the uren,
forewarned by radio, then will attempt to estublish two-way
communication over paths of unusual distances by obtaining
reflections of their transmitting signals from this artificial
ionized mass.

Another, while not invelving amateur transmitting,
nevertheless takes advantage of amateur skills acquired
through v.h.f. activity and experience. It is a request by the
Naval Research Laboratory for as many amateur groups as
possible to set up 108-Me. * Minitrack ™ or similar receiving
installations for obtaining measurement data through which
the orbit of the forthcoming U. 8. earth sutellite might be
quickly computed.

When the Soviets recently launched their successful satel-
lite, it was found to be transmitting on 20 and 40 Mega-~
eycles, much too far removed from the estublished U, S.
tracking frequeney of 108-Me. for such equipment to be of
use. At the request of the Naval Research Laboratory, the
American Radio Relay League promptly alerted the nation’s
amateurs to monitor the frequencies. A large portion of
intercept reports and recordings Howing into NRL came
from individual amateur obsurvations during the first sev-
eral days of the satellite’s life, while the official tracking
equipment was being suitably modified. The number of use~
ful intercept reports would have been greatly reduced had
there not been a body of trained volunteers such as amateur
radio provided, skilled in v.h.f. techniques by operation in
bands included in the subject of this proceeding.

The Radio Amateur (ivil Emergency Service

Tt is imaportant to note that, of the six amateur bands
under consideration in the present proceeding, four inelude
also assignments for the Radio Amateur Emergency Service
{RACES). These segments are in the 28-, 50-, 144- and 220-
Megacyele bands. They comprise the frequencies which
have been assigned by this Commisgsion, after clearance by
the military, as those which would be used by authorized
amateur stations in maintaining essential communications
in the event of civil disaster or war, The c¢xtent to which
these segments have been and are being used for civil-
defense amateur purposes constitute an important aspect
of amateur oceupancy.

Data vbtained from the Federal Civil Defense Adminis~
tration indicate that as of October, 1957, some 950 RACES
eommunications plans were on file with that agency. Most
of these are at the local or “community” level, at which

the greatest use is made of RACES frequencies in that part
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of the spectrum under consideration., Some 2350 of these
plans have been filed since January 1, 1957, indicating a
heavy continuing increase in communications needs for the
public service of civil defense.

When RACES was authorized by this Commission, it soon
beeame appurent that the frequencies made available were
sufficiently limited as to require extremely eareful planning
for their use. Aceordingly, a nation-wide amateur organiza-
tion known as the United States Civil Defense Amateur
Radio Alliance wus formed aud has set up a comprehensive
frequency assignment plan embruacing all scgments of the
amateur bands earmarked for RACES purposes. The plan
is used extensively by most of the thirty or more states now
othicially mernbers of USCDARA. This plan provides 38
channels in the 28-Me. segments, 40 channels in the 50-Me.
segments, 34 channels in the [44-Me, segmenis, and 64
channels in the 220-Me, amateur band, arranged for geo-
graphieal assighments within ench state to minimize the
possibility of adjacent-channel interference,

That such eareful study of the RACES frequencies and
planning for their use wus considered necessary is in itself
an indication of the extent of occupancy of RACES stations.
It is certain there will be inereased oecupancy in the future
as more communities and states adopt civil-defense com-
munications plans. .\t present, some heavily-populated
areas are already experiencing a shortage of available chan-
nels in some of the RACES segments in the amateur bunds.
Obviously, in the present state of world tension, it is essen-
tial that adequate frequency space be provided for civil-
defense communications.

We turn now to brief, individual comment on each of the
six bands allocated to the amateur service in the portion of
the spectrum under counsideration.

26.96-27.28 Me.

The band 26.96-27.23 Me. is currently the subject of 2
proeceeding in Dockets 11994 ef al, and inasmuch as the
League's viewpoints are fully expressed in our comment
therein, we assume there is no need to repeat them here,

28-29.7 Me.

Prior to World War II, the amateur band in this portion
of the spectrum was 28,000-30,000 kiloeyeles. Postwar, the
alloeation has been reduced to 28,000-29,700 ke, This allo-
cation was confirmed at the 1947 International Radio Clon-
ference, the table showing 28,000-29,700 ke, availuble to
the amateur radio service on a worldwide. exclusive, basis.

The umateur 28-Me, band carries a heavy load of com-
munications, When these frequencies will provide skywave
cotumunications, the band is full to overflowing with ama-
teur gignals from all over the world, During portions of the
evele when only the groundwave is usable, considerable
domestic shorthaul communication takes place.

The band is the first in the amateur family, going up the
frequency seale, where a mobile antenna cun be made to
operate with any appreciable eflicieney. As n result there ig
an intense amount of mobile communication in this band
~—much of it, appropriately, tied in with emergency and
civil-defense communications plans under the Radio Ama-
teur Civil Emergeney Servire, We estimate that there are
ab least 20,000 amateurs in the United States and its pos-
sessions equipped to operate vehicular mobile in the 28-Me.
band.

60 to 54 Me.

As had been mentioned previously, this band is almost
ideally situated in the spectrum for the amatenr with par-
ticular interest in propagation studies. It is high enough in
frequency su that it has most of the desirable characteristies
of the other and higher v.hu.f. bands, yet it is low enough so
that practically all long-distance phenomena that are pres-
ent on lower frequencies show up here at least now and then.

Equipment, for araateur work in this band is relatively
simple, and the assignment is well adupted to the needs of
the beginner. Especially since the Clommission opened the
band to Technician Class licensees in April, 1955, vecupancy
of the band has multiplied many fold, and indications are
that it is still growing rapidly. Interest in 50-Me. work is
now at its highest pitch in all the history of v.h.f. work by
amateurs.

The 50-Me. band oeccupies a place of first importance in
the ARRL IGY Propagation Research Project. About 1000
amateurs are now reporting 50-Me. reception and two-way
communication in five different propagation categories:
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sporadie-E propagation, auroral propagation, transequa-
torial scatter, meteor scatter and F2:-layer propagation.
This work is being performed under a nonprofit contract
with the Air Force Cumbridge Reseurch Center, for the
duration of the International Geophysical Year. Data gath-
ered are evaluated by skilled amateurs on the ARRL-IGY
Staff, und then placed on punch cards in such form that the
information can be correlated with observations gathered
in related fields of IGY endeavor.

The H(-Me. band, in addition to its long-distance prop-
erties, also provides almost unequalled facilities for reliable
over essentially loecal distances. 1ts ability to provide
consistent interference-free communication up to 100 miles
or so with moderate power and readily-available equipment
makes it bighly useful for amateur emergency communica-
tion. It oceupies a place of importance in practically every
Radio Amateur C'ivil Emergency Service plan now on file
with FCC, and it is almost certain to be a part of most
future plans for emergeney communication of all kinds.

For routine amateur communication, whether organized
into networks or merely carried on between stations at ran-
dom, the 50-Mc. band is rapidly increasing in importance.
‘There is 50-Me. activity in just about every corner of the
United States and Canada, and in densely-populated areus
such as New York, Chicago, or Log Angeles hundreds of
stations use the band regularty. Because of its growing popu-
larity the 40-Me. band ean help in relieving the growing
eongestion in lower-frequency amateur bands by accom-
modating the overtlow, at least where short-range com-
munication is concerned.

14410 148 Me.

Like the 50-de. band, this is a postwar assignment, a
change from the original band at 112 to 116 Mec. Imme-
diately after World War 11 it became g popular v.h.f. baud,
largely because of the availability of many surplus trans-
mitters and recevivers at moderate prices. The war-surplus
gear has long since ceased to be a tajor factor in 144-Me.
aetivity, but use of the band continues at a high level.

Qperating ranges, both reliable and under unusual condi-
tions, have been extended markedly in recent years. Using
continuously-ilmproved equipment, larger autennas, and
hetter operating techniques, amateurs have extended the
reliable operating coverage of the 144-Me. band from a few
miles to several hundred miles. Exploitation of the various
forms of anomalous propagation has extended the distance
record for two-way communication on 144 Me. from about
300 miles, where it stood during the first few months the
bund was in use, progressively to 550, 850, 1200, 1400 and
recently to 2500 miles. Even ten years ago, the most enthu-
giastic v.Iuf. operator would have hardly dared to predict
that the limit of two-way communication on 144 Me. would
ever exceed 500 miles or so, yet today such a distance is
almost commonplace.

Amateur work in this runge by means of auroral reflection
and by meteor scatter has been of considerable svientific.
interest. Auroral propagation on 144 Me. is an important
part of the ARRL-IGY already discussed.

Tropospheric propagation possibilities were given a new
horizon on July 8, 1957, when an amateur in the Los Angeles
urew contacted another on the Island of Oahu on 144 Me.
This 2540-mile path exceeded by some 25 percent the great-
est distance over which signals of a frequeney this high had
ever been received.

Ambitious and scientifically-inelined amateurs have been
successful in bouncing their 144 Ne, signals off the moon,
a feat once thought to be well beyond the capabilities of
an amatewr-type station. While this mode of propagation
has yet to be used for two-way communication, it offers
intriguing possibilities. It seems a fuir prediction that the
difficulties of lunar communication will someday be success-
fully solved, enabling 144-Me. workers to engage in corm-
munication over near world-wide distances.

Beginners also oceupy an important place in the 144-Me.
picture. This desirable situation results in sume measure
from the advent of the Noviee Class license and since it is
the only frequency band in which a Novice may use voice
under present regulations, the band has seen large numbers
of new amateurs making their start here. The knowiedge,
recently aequired, that the i44-Me. band can be used in
most any section of the eountry successfully, provided suffi-
ciently good equipment and antennas are used, has added
to its popularity. It is used almost everywhere in the United
States, and the number of active stations is probably not
greatly different from the $0-Be. band, though the geo-
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graphical distribution is not necessarily similar.

The band is excellent for short-range cormmunication of
any kind, especially where mobile stutions are involved. The
antenna required for mobile work, a simple 19-inch whip, is
so readily installed that * going mobile”’ need involve vuly
a few minutes work in most instances. Mobile operation on
144-Me, looms large in the civil defense and other emer-
gency planning of many communities throughout the coun-
try. In some areas, in fact, assignment of channels under
RACES communications plans is already close to the satu-
ration point,

220 to 226 Me.

The anateur assignments from 220-Me. up are still in the
developmental stuges, though general use of the 220-Me.
band is roming along well, Having characteristics essentially
the same as the 144-Me. band, but being open to use by
Technician Class licensees, it is the scene of much new
activity. Partieularly in densely-populated areas, the 220-
Me. band is rapidly assuming the status of a communica-
tions band, where only a few years ago it was regarded as
almost exclusively experimental territory.

The widest spread of frequency available for RACES use,
the 220-Me. band is beiug included in many plans for that
vital service. For this work it enjoys muech the same advan-
tages as 144-Me.: freedom from interference and reliability
of loecal coverage, with low power and simple antenna
installations,

Use of the band by a considerable number of amateurs,
operating regularly under varying eonditions, is demonstrat-
ing that the band is capable of supplying very similar cov-
erage to that enjoyed on 144-Me, With the added impetus
of the Techuician Class licensees, many of them now looking
for additional territory to work in after baving made a start
on 50-Me., the 220-Me. band is destined to grow in popu-
larity and value to the amateur service,

480 to 450 Me.

‘With the jump from 220 to 420 Me. the amateur service
makes 4 clean break from the communications to the ex-
perimentaf territory. Transmitters, receivers and antennas
used in the $20-Me. band are often quite different from those
employed ou any lower amateur frequency, yet the tech-
nigues and equipment are well within the capabilities of the
amateur constructor,

If there is a place in all of amateur radio for the use of the
very simplest equipment, the 420-Mec. band is that. As now
set up, the band is wide enough so that the one or two-tube
transmitter and the simple wideband receiver may be used
successfully for loeal work. Use of such gear is often the
stepping stone to more advanced techniques, and the simple-
equipment approach still has considerable appeal for the
experimentally-minded beginner.

T'he 420-Me. band is the lowest frequency at which ama-~
teurs huve a bund wide enough for the use of television
transmission, and there is considerable interest in amateur
TV around the country. Soeme 200 to 400 amateurs currently
have TV equipment ready for use, or are working on it.
Their approach to this phase of amateur work is largely
experimental at present, the use of television not yet being
made a part of normal amateur communications to any
great extent.

The propagation aspects of the 420-Mec. band hold con-
siderable interest for amateurs who have already exploited
the DX possibilities of the v.h.1. bands. Tropospheric prop-
agation, particularly, gives evidence of having tremendous
possibilities in this band, and it seems reasonusble to assume
that some very long distances may soon be covered by the
uge of this medium, There is much interest in the possibility
of auroral reflection at this frequency; though no success
has yet been achieved there is some optimism that auroral
communication at 420-Me. may soon be an accomplished
fact.

The number of amateurs using the 420-Me. band, or
capable of doing so, is hard to assess, but evidence gathered
from ARRL operating activities and the reports of amateurs
indicates increasing interest., It is perhaps the best terri-
tory currently open to the experimentally-minded beginner,
and it is gradually taking over a role as a communications
band as well. Equipment for effective use of the band is
more readily constructed, and at more moderate cost, than
for the higher frequencies, and the communications possi-

{Continued on page 160)
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BY ELEANOR WILSON,* WIQON

Reflections
of a Converted XYL

BY MARIANNE KEARNEY !,
WIZWFO (XYL OF WIWFP)

“And how did you happen to get interested in
amateur radio?” is a question often fired ut me
by other (usually unlicensed) XYLs and is usu-
ally followed by a dead silence during which I
probe for a reasonuble answer, wondering if nest
they will floor mwe with * And why do you climb
mountains?” As it came about, Tv, the OM,
suddenly decided to study for a novice ticket,
and when the QM takes up 4 new interest in life,
the XYL goes .Ll(m;, with it (OR ELSE!N.

The fitst phase in ths new interest took the
form of whut might be termed **The-Literature-
Lett-Lying-Around-the-House-Period,”” during
which time radio magazines began to aceumulate,
and the general idea scomed to be that 1 was
expected to vead “The License Manual” and
“How fto Become a udio Amatenr’ in place of
fiction. The theory, 1 agreed, was not bad read-
ing, but it took not a little browbeuting on the
OMN’s part to get me to tackle the code. And
aven after our tickets arrived (after getting lost
in the mail for 415 months), it took further
“tactics” to get the lesser half to pound out that
first “CQ.7 As huek would have it, my initial
contact was another XYL, so I was, for hetter or
for worse, lutinched into a brand new hobby as o
ham uperator.

The advent of our new hobby eomplicated our
already complicated existence with new prob-
lems, To our array of skis, sleeping bags, ruck-
sacks, ice uxes, climbing rope, bicyveles, ice
skates, kyaks, life preservers, jungle hammocks
and parkas, piled in our long-suffering folks’
bulging basement storeroom, was added, of all
things, & ham radio station. So now our eamping
hoxes, beachcomber's boxes and skiing para-
phenalia are interspersed with odd radio parts
and surplus items of all kinds. Maybe we should
¢o into the junk business!

[t would be fine fo “*go all out” for u new
hobby if somehow we could automatically dis-
pense with all of our old hobbies and outdoor
interests. Instead complications have set in.
Now when we go to the mountains to ski, we're

* YL Blitor, QSI', Please send all news notes to
WIQON’s home address: 318 Fisher St., Walpole, Mass,
IRt. 5, Box 282F, Vanconver, Wash.
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"My OM spends his spare time trying fo figure out how
fo combine skiing, mountaineering, and ham radio.”

prepared to “ham” too. An cmergency box of
antenna wire rides along with the skis, shovel
and chains in the rear of our station wagon, as
well as a BC654A which we use as o mobile rig.
Sinee it manages to use up half the front floor-
boards, everyone who looks at the monster savs
fhe same thing, “Cood thing your wife is a ham,
"l" "7

Cheerfully, or not so cheerfully, I help the
chief antenna raiser put up his famous half wave
or off-center-fed Hervz, And { have seen that half
wave go up in many locations, attached to such
things as a tree atop a sand dune, fir trees, tele-
phone puleg, Hagpoles, sagebrush atop o gravel
pit, and even a snowstake, The snowstuke vame
into play one day on Mount Hood when we
pulled into a parking lot next to « six foot snow-
bank and ran an antenna out the car window,
{Our reports are much betfer when we use o half
wave instead of the ear whip.) Our signal boomed
out into the clear cold mountain air and all was
well until & rotary snow plow appeared, slicing
neatly into the snowbank. Neyvously we st
watching it approach closer, wondering whether
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to dash out and attempt to explain “operation
fixed portable” going on in the parking lot: in-
stead we waited until the plow was about to snap
our “lifeline,” then rushed out grabbing the

lead-in down just in time.

HERE COMES oo
gwE ROTARY! —

N

-~ WIWFO

"Hamming at Mount Hood has disadvantages.”

1 now detect the brewing of another brain-
storm. Every time we drive up to Mount Hood

and that challenging 11,245 [oof. white peak
looms into the deep blue mountain air, I know
what the OM is thinking as he eyes that shining
summit speculatively. He’s dreaming about a
two meter signal going off the top and conjuring
up some elaborate pluns, mostly meaning that
the XYL is going along as porter to help back-
pack radio gear up to the top. I let myself in for
schemes liké this, having acquired the dubious
reputation of being the kind of climber who will
help backpack anything and everything up to
the tops of the Pacific Northwest mountaing —
so what could be more routine than a mountain-
climbing radio expedition?

While on the subject of portable operations,
we keep our ham friends guessing as to where
W7WFP/7 will turn up next, and some of them
ean never quite get our home QTH straightened
out, there being tveo of them., The XYL shack is
fushionably located in a clothes closet in our 25-
foot house trailer, while the OM usually operates
from the afore-said bulging basement storeroom
of his folks’ house. The other day we were in a
three-way (S0, and swhen the third party
couldn’t quite fathom why we were at different
(QTHs, he politely backed out of the QS0, apolog-
izing for thinking us a man-wife team.

Don’t; be surprised if we turn up next year as
/MM from the kayak or /BM (bicyele mobile)
from who knows where? I've followed all of my
OM’s hobbies so far, but I just hope he doesn’t
take up — tlying!

ATTENTION ALL YLs AND OMs!

Reserve now on your calendar four big dates in Mareh
for the annual YL-OM contest: Mareh 1 and 2 for the
phone section and March 15 and 16 for tho c.v. section,
Full details next month.

$33.00 QUESTION

Just between ns girls what do we talk about on the air
anyway - when we're not handling traffie, participating
in nets, or engaged in anything other than strictly ragchew?
Children, houses, radio gear, dogs, DX, food, fashion, world
events — perhaps even men? A survey is in order.

Leave it to the girls in Texas fo operate mobile in their own unique fashion. Six members of the Women Ham Operators
of Texas took turns operating a Collins 32V-2 and an SX-71 while rolling along the streets of Dallas in the annual Labor

Day Parade. Adorning
the float are K5BNB
and W5SYL, standing,
and seated, W5WXY
K5GRF, and WJ5KEC
with K5BNH on the
chair, and in case your_
bifocals aren’t handy,
the signreads: "Women
Ham Operators of
Texas—We give «
WHOOT about the
Welfare of our State,
City and Everywhere
Come Tornado, Hurri-
cane, Flood or Fire To
aid in such is our Desire
—Join Civil Defense,”
WHOOT members
were also in charge of
registration during Ham
Day activities at the
State Fair.

January 1958
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You are hereby invited to aid in our private little Bend
Your Ear and Report What You ITear project conjured up
for the week of January 25 thru February 1. The require-
ments are elementary. All you have to do is tune around
the bands dnring the appointed perind, zero in on two or
more YLs engaged in a QS0, jot down the subjects you
hear discussed, (calls, natues, QTHs, revealing deseriptions
not necessary ~ we're not planning to embarrass anyone),
tally up your eategories (you are ullowed an infinite num-
ber), and send them along to ws. We'll review them and
pmublish the findings, which may not prove much other than
emphasize the fact already established that we are the
fernale of the species, ham or not. Again, the dates of
BYERWYH are Jan., 25-Feb, 1,

Neerdloss admonishment: You can’t listen all of the time
for how is another YL going to report what you talk about.
if you don't get on the air yoursclf?

m— b s o .

VPresently Fran Miller of Ardmore, Oklahoma, is better
known ag Mrs. Ardmore of 1957 and finalist in the Oklu~
homa state finuls of the national Mrs. America Contest
than she is as W5SNL perhaps. But the situation is only

femporary, says Fran, who concluded during the height of
the glamour und exeitement of the contest that she would
rather be back in her little ham shack anyday. According
to the barrage of newspaper publicity about Fran though,
she made a tine showing in the finals (among the top ten),
and the requirements were not undemanding. Sewing with-
out patterns, covking a complete four-course fumily meal
in an hour, with perfeet table setting, baking an old-fagh-
inned eake without using a mix or an electrie miser, ironing
u white shirt without a wrinkle, writing a theme within a
limited time, giving extemporancous speeches before u
large audience and assorted TV cameras and microphones
—-enough to make any YL eonclude she would stick to
radio contests only!

Fran and her OM Ernie, W5SNM, have been hams since
1950. They bhave two children, fourteen and fifteen years
old. Fran says that before she beeame a ham she belonged
to several bridge ciubs and spent congiderable time playing
bridge, but now she would take a contact on 40 e.w. to a
grand slam any afternoon.

On August 30 Maxine Willis, W6UHA, of Los Angeles,
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On November 9th forty-six licensed Yls from Texas,
QOklahoma, and New Mexico met in Dallas to celebrate the
third anniversary of the Texas YL Round-Up Net. Guest
speakers for the occasion, which was hostessed by the
Dallas Women Ham Operators of Texas club, were the
four Yls shown in the photo: left to right, Publicity Chair-
man, W5YRT; President and NCS K5BNQ; Vice President
and Alternate NCS WS5KEC; and Secrefary-Treasurer
WSLGY. All 77 members of the TYLRUN know that the
7235 and 3880 on the transmitting tube centerpiece, done
by K5GRF, represent the frequencies of the ciub’s
two Thursday morning nets.

entertained visiting rovalty in her home — Prince Talal,
HZ1TA, and his wife, Princess Mona, of Saudi Arabia.
Maxine interestingly describes their visit in her own words.

“On the week end of August 30 and 31, while many lucky
YLs were enjoyving the national ARRL convention festivi-
ties in Chicago, WEUTIA was foeling as forlorn as Cinderella
missing the ball, when who should come to eall but a real
Prince accompanied by his beautiful XYL, On Friday
afternoon of that week end we entertained at a luncheon
Prince Talal, IIZ1TA, and Princess Mona of Saudi Arabia.
The party included Khalil Rawwaf and Ahmed Boukhari,
2nd op. at HZI1TA, Midge Rommel, K6BUS, Lorraine
Frecherg, W6AKE, and my mother, Mrs. Maric ¥mmons.
fid, W6TS, my OM, dashed home from his studio long
enongh to meet onr guests and take color pictures,

Prince Talal and Ahmed operated the station most of the
afternoon and enjoyed Q8Os with Ethel, VE3DTW, Cyril,
VESTW, aud VE3AIU, aiso with KL7RU and K6ZHB. All
members of the group spoke escellent English, and their
avcounts of life in Sandi Arabia were most interesting, As
YLs we could not help admiring Princess Mona's vouthful
beauty and lovely Dior gown. I think that she and the
Prince were homesick for their young son, Walid. who was
vuly three months old when they started their trip.

After their vigit with ns, the Prince’s party took the
helicopter to  Disneyland and thoroughly enjoyed an
evening in that land of fantasy. A few days later Prince
Talal's secretary, Nabil Ladki, and Ahmed toured MGM
with me, and, of course, we had to visit 'Led Henry’s
Radio Store, also the outstanding station of Bill Guimont,
WBYDMD. Ahmed spent one pleasant morning with Helene
Leonard and operated W6MBD, W6QOG. On Thursday,
Sept. 4, the group departed for San Franciseo, and we said
goodbye a little sadly at International Airport,

My first QSO with Prince Talal took place in 1952. Now
once again we have resumed the early morning Q80s with
HZITA on twenty meters, At one point during his visit I
told the Prince that if I could have found a flag from Saudi
Arubia, it would have been flying on the Rohn tower.
Pointing to my rotary beam he graciously replied that the
same flag was already Hying abhove hoth of onr homes! As
he and Ahmed discussoed their eloge friendship with W2BDS,
Mike, W5EFC. Bill, and others, I could not help thinking
of the unlimited opporiunities we amateurs have for pro-
moting international goodwill, To each of us is given that
rare possession — a magic carpet!”’

Princess Mona cufs a confectionery QSL card for her
husband Prince Talal, HZ1TA. Left to right are Princess
Talal, Mrs. Marie Emmons, Lorraine, W6AKE, Maxine,
WOUHA, and Midge KSBUS. (The Prince was the photog-

rapher.}




