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SUB and SUB-SUB OUNCER TRANSFORMERS 
Audio and Transistor 

PUISE TRANSFORMERS 
Wound Corc, MIL'T-27A 

DECI-OUNCER 
Transistor transformera ,1 oz. Hermetic, MIL-T-27A 

s» 

SPECIAL SERIES 
Units for every amateur application. 



communications are 

born at hallicrafters 

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

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

Neio heavyweighl champion! Rugged is the word 
for the SX-101 receiver—and it's ail amateur. 
Heavicst châssis in the industry. Full gear drive. 
Complété coverage of 7 bands: 160, 80, 40, 20, 
15, 11-10 meters. Spécial 10 me. pos. for WWV. 
Tce-notch filter. S-meter functions with A.V.C. 
bff. Selectable side band. Model SX-101— 
J395.00 

MODEL 
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sàsswl 
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33 

MODEL 
SX-101 

Cleanesi 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. Idéal CW keying and break-in 
opération. 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 opération from 
low speed blower. AU control leads filtered. 
Model HT-33—$775.0(11, 

Avaïlable on convient terms Ej£port sues: international opérations Company •£luu RaytheonManufacturmgCo. rr» 
from your radio parts distnbutor wutham, Massachusetts i/timgpd-l, Itlv 
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The amount you spent for 
your 75A-1, A-2 or A-3 in 
years past will not buy a 
better receiver, even today. Through the 
years Collins Amateur equipment has 
îcept well ahead of the field in design 
and performance. 

And it's ahead today. Collins 75A-4 re- 
ceiver and KWS-1 transmilter hâve ex- 
clusive advanced features that will give 
you performance, now and tomorrow, 
immatched by any other rig. Features 
like: automatic load control in the 
KWS-1—allowing full use of maximum 
powér without distortion; passband 
tuning in the 75A-4 — providing thé 
most effective method of dodging inter- 
férence from neighboring signais; rock» 
Jike stability in both the A-4 and S-l,,, 
stabihty 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 incorporât ed 
m newer production models of the A-4 
arid S-l. When and if this happons, a 
parts kit will be made availâble to you 
so that you çan incorporate these im- 
provements in your A-4 or S-l. Or, you 
may send your unit to 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 less per 
day to own and operate. 

4V ^COLUNSM 

CREATIVE LEADER IN COMMUNICATION 



JANUARY 1958 
VOLUME XLII NUMBER 2 

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

STAFF 
A. L. BUDLONG, W1BUD 

Editor 
RICHARD L. BALDWIN, W1IKE 

Managing Editor 
GEORGE GRAMMER, W1DF 

Technical Editor 
DONALD H. MIX, W1TS 

BYRON GOODMAN, W1DX 
Assistant Technical Editors 

EDWARD P. TILTON, W1HDQ 
V.H.F. Editor 

C. VERNON CHAMBERS, W1IEQ 
LEWIS G. McCOY, W1ICP 

E. LAIRD CAMPBELL, W1CUT 
Technical Assistants 

ROD NEWKIRK, W9BRD 
Contributing Editor, DX 

ELEANOR WILSON, W1QON 
Contnbufïnçr Editor, YLs 
NANCY A. ACKERMAN 
Production Assistant 

LORENTZ A. MORROW, WIVG 
Advertising Manager 
EDGAR D. COLLINS 

Advertising Assistant 
Chris Dunkle and Associates 

740 S. Western Ave. 
Los Angeles S 

Caliiornia Représentative 

DAVID H. HOUGHTON 
Circulation Manager 

J. A. MOSKEY, WIIMY 
Assistant Circulation Manager 

OFFICES 
38 La Salle Road 

West Hartford 7, Connecticut 
Tel.: ADums 6-2535 TWX:IIF SS 
Subsrriptton rate in United States and Possessions, $1.00 per year. postpaid; S4 25 tu the Dominion of Canada, $5.00 in ail other emmtries. Single copies. 50 cents. Foreign remittancr-s should be by international postal or express money order or bank Uralt negotiable in tlie V. S. and for an équivalent amount in U. S. funds. 
Kntered as second-ciass matter May 2u, 1019, at the past office at Hartford, CTounecticut, under tlie Act of March 3, 1879. Acceptance for mailing at speclid rate of postale provided for in section 1102 Act of Oetober 3, 1917. authorized September 9, 1922. Addl- tloiuii entry at Concord, N. H., author- iaed February 21, 1929, under the Act of February 28, 1925. 
Copyright 1957 by the American Kadlo Relay League, Inc. Tltle reglstered at U.S. Patent Oflice. International copy- right secured. Ail rights reserved. Quedan rcserrndos todos ton derechos. prlnted in U. S. A. 

INDEXED BY 
INDUSTRIAL ARTS INDEX 

Library o! Congress Catalog Gard No.: 21-9421 

—CONTENTS— 

TECHNICAL — 
VXO — A Variable Crystal Oscillator 

Herman Shall, W3BWK 11 
Adjusiable 4-Element 10-Meter Beam 

J. H. Kuranz, W9CWK 16 
A Safe Method for Etching Crystals 

A. J. Newland, W2IHW 20 
Some Expériences with "Cheap and Easy S.S.B." 

M. R. Gutman, W2VL 22 
The "Tee-Pee" Robert Bunce, K0DBG 23 
The "Matchtone" William S. Grenlell, W4GF 26 
Using the Dynamic Microphone. W. F. Soûles, W8HCW 30 
Low-Distortion Modulator for Clipped Speech 

Thomas E. Beling, W9AEI 31 
Technical Correspondence: 

Oetober Quist Quiz R. K. Hobhie, W1RHU 35 
Régénération in the Filter-Clipper 

L. D. Hagenbook, jr. 36 
Recent Equipment: 

The National NC-109 Receiver  36 
Transistorized O Multiplier.. E, L. Campbell, W1CUT 38 
Scientific Telemetry for USNC-IGY 

Whitney Matthews and G. H. Ludwig 41 

MOBILE— 
Three-Phase Power Supply for Mobile Use 

Jo Emmett Jennings, W BEI 28 

OPEBA TIN G — 
Novice Roundup Announcement  51 
ARRL International DX Compétition Announcement.. . 76 
ARRL Countries List  70 

GENERAL — 
Occurrence in Alpha Sub I.. Wilbert Hilbrink, W8KKQ 47 
From Somera ta Samoa Ted Henry, W6UOU 54 
Want a Moon QSL?  56 

"li Seems to Us ..."   9 
In QST 23 Years Ago  10 
Our Cover  10 
Silent Koys   34 
Hints & Kinks  52 
Happenings of the Month  87 

The World Above 50 Me  63 
How's DX  71 
Correspondence From Members 80 
Quist Quiz  79 
Operating News  81 
With the AREC    83 

YL News and Views  62 Station Activities   98 



3- 

W&m 

/ / 

...and Now 

The New Eimac Cer 

For ail bands through 420 Megacycles 

Eimac's new ceramic 4CX250B now joins the 4CX300A as a 
premium qualify power fefrode 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-mefa! design gives the 4CX250B 
compactness and mechanical ruggedness. Higher tempéra- 
ture processing produces an internally cleaner tube that 
can withstand greater temporary overload without dam- 
age. This advanced processing, coupled with an efficient 
integral-finned anode cooler and the élimination of glass- 

to-metal seals, keeps the cooling air requirements of the 
4CX250B at a minimum. The Eimac SK-600 serîes air system 
sockets meet these requirements with minimum blower sîze. 
Opération 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 next transmitter, fixed or mobile, on 
any band through 420 Me., you can't do better than a mod- 
em Eimac ceramic tube... the conventionally socketed 
4CX250B or the breechlock socketed 4CX300A. 

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

EITEL-McCULLOUGH, INC. 
SAN BRUNO «CALIFORNIA 
"S&h&c "pinot with ceramic tubes that can fake it" 

MAXIMUM RATINGS TO 500 Me. 

FM : AM ssb : FM l AM SSB 
00 Plate Voltage 2000 1500 iooo : j T Screen Dissipation, watts T; .... g 

: 12 
OC Screen Voltage i > 300 300 400 Qrid Dissipation, watts rz ; 2 
OC Plate Current. ma 250 : : 200 250 J Plate Dissipation, watts siso;:: ;; 165 : 250 
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40, 80 and 160 Meters, PR Type Z-2 
Rugged. Low drift, f'undamcntal oscillators. High activity and 
power output. Stands up under maximum crystal currcnts. Stable, 
fong-lasting, permanently sealed $2.95 Net 

20 Meters, PR Type Z-3 
Harmonie 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 opération $3.95 Net 

S 'i)Y7 

COMMERCIAL 

COMMERCIAL, PR Type Z-l 
/j 

Designed for rigors of ail types of commercial service. Calibrated 
.005 per cent of specified frequency. Weight less than 44 ounce. 
Sealed against moisture and contamination. Meets FCC require- 
ments for ail types of service. 

Type Z-l, AIRCRAFT 
3023.5 Kc., .005% $3.45 Net 

PR PRINTED OSCILLATOR 

Type Z-l, MARS and CAP 
Officiai assignée! transmitter frequencies in the range. 

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

Has many uses- 

As 100 Kc. Marker 

Type Z-6A 
FREQUENCY STANDARD 

To déterminé band-edge. To keep the J 

• As 1000 Kc. Marker for 
Check Points up to 54 Me. 

• As Foundation Circuit for 
Low. Frequency SSB Crystals 

VFO and receiver properly calibrated. "f* 
100 Kc. ...... . $6.95 Net 

Àssemhlcd in minutes. Kit eun- «sf? 
tains everytliinR but HBA6 oseil- ^ 
lator tube and crystal. 
Each $4.50 Net 

Type 2XP 

i Su,;tab | f"* T* ? verters. 
wMïWfKC! tal. etc. [ cr (h m 

Suitable for con- 
verters. expérimen- 
tal. etc. Sanie hold- er dimensions as 
Type /-2. 

VHF Type Z-9R 
Fnr l>ear, Nareo 

k and similar equip- 
W ment operating in the 1131 Me. région, 

requiring crystals 
in 80 Me. range. 

-r-' 1600 to 12000 Kc. 
g | (Fund.) 5 Kc. 
| Il ... $3.45 Net 

12001 to 25000 Kc. (3d 
Mode) ±10 Kc $4,45 Net 

ALL PR CRYSTALS ARE U 

1.95 Net 

TypeZ-9A RADIO CONTROLLED 
OBJECTS 

27.255 Me., .04% $3.95 Net 

«■Type Z-l 
ISjvs TV Marker Crystals 
1 "1 Channels 2 through 
1 >13 $6.45 Net 

I< 3100 Kc. . $2.95 Net 
*1-"^ if"'*'4100 Kc- - $2.95 Net 

j j J| 4.5 Me. Intercarrier, 
fi S .01% . . . 2.95 Net 

5.0 Me. Sig. Generator, .01 % 2.95 Net 
10.7 Me. FM, IF, .01% . . . 2.95 Net 

NCONDITIONALLY GUARANTEED. ORDER FROM YOUR JOBBER. 

PETERSEN RADIO COMPANY, INC. 

2800 W. BROADWAY • COUNCIL BLUFFS, IOWA 
1 

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



Section Communications Managers of the ARRL Communications Department 
Reports Invited. Ail amateurs, espedally League members, are invited to report station actîvîties on the t'irst of each 

month (for preceding month) direct to the SCM, the administrative ARRL officiai elected by members in each Section. 
Radiociub reports are aiso desired by SCMs for inclusion ixiQST. ARRL Fleld Or^anization station appointments are 
avaîiable in the areas shown to qualifted t^eague members. These include ORS, DÈS, GPS. GO and OBS. SCMs also desire 
applications for S KG, EC, RM and PAM vvhere vacancies exist. lll amateurs în tlie United States and Canada are invited 
to joîn the Amateur Radio Emergency Corps (ask for Form 7). 

Eastern Pennsylvania Maryland-Uelaware-D. C. Southern New Jersey Western New York Western Pennsylvania 
Illinois ïndiana Wisconsin 
North Dakota South Dakota Minnesota 
Arkansas IxHiisiana Mississippi ïennessec 
Kentucky Mtchîgan Ohio 
Eastern New York N. Y. C. & Long Island Northern New Jersey 
lowa Kansas Missouri Nebraska 
Connecticut Maine Eastern Massachusetts Western Massachusetts New Hampshîre Rhode Istand Vermont 
Alaska Idaho Montana Orogon Washington 
Hawaii Nevada Sauta Clara Valley Kast Bay San Francisco Sacramento Valley ban Joaquin Valley 

WJUCft K2BG K2HU1C VV3GJ Y 
'W9PE^N~ W9TQC VV9K0B 

~\VOK:TZ~" W0FLP W0KLG ____ 
WSFMO W5FHH W4SCF 

~\V4ÎCËW" 
W8RAI5 W8AL 
W2ICFU"'" VV2TU K W2VOU 
W0BDR WHICV W0GEP W0EXP 

  ATLANTIC DIVISION,    Richard B. Mesirov 1372 W. Indian Creek Dr,, Louis T. Croneberger 'ib(,i4 Gardiner Ave. Herbert C. Brooks 8U0 Lincoln Ave, Charles T. Hansen 211 Roscmont Drive John. F, Woitkiewicz 434 Glenwood Drive,  CENTRAL DIVISION    Edmond A. Metzgcr 1520 South 4th St. Arthur G. Evans 823 North Bosart George Woida 2103 South 9 St.   DAKOTA DIVISION  Elmcr 1. Gabel Les Prier Custer State Park Robert NeDon P. O. Box 425  DELTA DIVISION     ITlmon M.tioings P.O. Box 207 Thomas j. Morgavi 3409 Beaulieu St. John AHrian Houston, sr. 114 North First Ave. Harry C. Simpson P.O. Box 10104  GREAT LAKES DIVISION  Albert M. Barnes 8U) Third Ave. Thomas (4. Mltchell 409 Liberty Wilson F. Weckel 2118 Tuscaravvas St., W.   HUDSON DIVISION  ______ George W. Tracy 1138 North Country Club Drive Harry J. Dannals 139 East Zoraune Drive Lloyd H. Manamoti 709 Seventh Ave.    MIDVVEST DIVISION   Russell B. Marquis 807 North Fifth Ave. Karl N. Johnston f 100 Crest Drive James W, Hoover 15 Sandringham Lane Charles E, McNeel Route 3, RFD 
 NEW ENGLAND DIVISION   ..     

Hhiiadelphia U Silver Spring, Md. Palmyra Butfaîo 2û Cum bridge 
Springfield Indianapolis Manitowoc 

Victor L. Crawt'ord John Fearon Frank L. Baker, ir. 
RFD 5. Stadley Rough Rd. RFD 1 91 Atlantic st. Osborne R. McKeraghan 22 MutterSt. John Arthur Knapp Mrs, June K. Burkett Mrs. Ann f.. Ohandter 
15 North State St. 24 Roger Williams Ave. RFD 2 

North Carolina South Carolina Virginia West Virginia 
Colorado Utah . New Mexico* Wyoming 
Alabama Eastern Florida Western Florida Georgîa West Indies (Cuba-P.R.-V. 

Los Angeles Arizona San Diego" Santa Barbara 
Northern Texas Oklahoma Southern Texas 
Maritime Ontario Quebec 
Alberta British Columbia Yukon Manitoba Saskatchewan 

  -NORTHWESTERN nivismv KL7AGU Dave A. Fulton 1016 Barron W7RKI .Rev. Francis A, Peterson Box 96 W7NPV/WXI Vernon L. Phillips Hox971 W7lt)X Hubert R. McNally II908 S.E. Madison St. W7FIX Victor S, Gish 511 East 71 st. St. 
   PACIFIC DIVISION     KH6ARD Samuel H. Lewbel P.O. Box 3564 W7JLV Albert R. Chin P.O. Box 14 W6YHM <.t. Donald Éberlexn P.O. Box 372 WOOJVV B. W. Southwell 200 South Seventh St. WûOPL Frel H. Laubscher 655 Wakerobin Lane K6CFF LeVaughn Shiplcy 3005 Maison Way WfiTPU Ralph Saroyan 3639 Mono St. 
  RDANJOK-P. DIVISION  W4RRU B. Kilev Fowler Box 143 W4HMG Bryson L. McGraw 227 Kalmia Road W4KX John Cari Morgan c/o RadioStation WFVA, Box269 WSPQO Albert H. Uïx 1013 Belmont St.      ROCKY MOUNTAIN DIVISION   W0DML R. Eugene Sr^oonemore 224 Carltle Are. W7QWH Thomas H. Miller 1420 E. 3045 St. K5DAA AHan S. Hargett, 1001 BtrchLane, W7PSO James A. M aster son 851 Bon Ave. 
   SOUTHEASTERN DIVISION     _ W4MI Joe A. Shannon W4KGJ John F. Porter 6890 S.W. St-st St. W4RKH Frank M. Butler, jr. 28 South Elliott Rd. W4CFJ William F. Kennedy 459 Fairway Hill Drive, S.E. .1.) KP4DJ William Werncr 563 Ramon Llovet 

KZ5WA P.AWhite Box 82 
 SOUTHWESTERN DIVISION  WfifOB Albert F. Hill Jr. 861 No. MHÎard Ave. W70iF Cameron A. Allen 1020 Kast Maryland Ave. W6LRU Don Stansifer 4427 Pescadero W6RÊF Mrs. Dorothv E. WHaon Rte. 1. 75 Vista Del Mar 
  WEST GULF DIVISION r  VVSTEP Ray A. Thacker 47UO West Hanover WSKEC Richard L. Hawkins 1408 Bell Ave. W50EM Roy K. Eggleston 1109 Vernon Drive 
     . .. .CANADIAN DIVISION _     ,  VE1WB D. E. Weeks R.R.3 VE3NG Richard W. Roberts 170 Norton Ave. VE2DR C. W. Skarstedt 62 St. Johns Rd. 

Hankinson Hermosa Dassel 
Osceoia Metaîre Cleveland Memphis 
Dayton Buchanan Canton 8 
Schenectady Farmingtiale, L. I. Asbury Park 
Marshalltown Topeka Fergttson 21 North Platte 
Danhury Wells Beach North Quincy 71 Eaathampton Con'cord Riirniord 16 Barre 
Anchoragc Preston Harlowton P«irtland 16 Seattle 5 

W6 ru B W70IF W6LRU W6REF 
W5TEP WSKEC WSQEM 

Honolulu Rcnq Los Gatos Dixon San Rafaël Sacramento 25 Fresno 
Morgautown Columbia Fredericksburg Forest. Hills,Charleston 4 
Puchlo Sait Lake City t^arlsbad Casper 
Cottondale Miami 55 Fort Walton Beach Atlanta Urb. Truman Rio Piedras, P. R, Gamboa » 
Rialto Phoenix San Diego 7 Ventura 
Dallas l.awton Corpus Christi 

Sydney T. Jones Peter M. Mclntyre 
James A. Elliott Lionel O'Byrne 

I0707-57th Ave. 981 West 26th Ave. 
190 Oakdean Blvd. 

St. Stephen, N. B. Willowdale, Toronto, Ont- Pointe Claire. Montréal 33, P. Q. Edmonton, Àlta, 5'ancouver, B, C. 
St. James, Winnipcg 12 Rowatt 

6 

*Ofllcial appointed to act temporarily in the absence of a reguiar officiai. 



R-840 URR 

GPR 

• .54 TO 31.5 MCS 

• EXTERNAL HFO POSITION 

• 100 KC CALIBRATION 

^ • SSB —POINT TO POINT OPERATION 

t wi There has been considérable demand for stabilities 
in Single Sideband Opération which can only be 
achieved by crystal or synthesizer opération. As a 
conséquence, T.M.C. has developed the Mode! GPR- 
90RX Reeeiver which not only provides the high 

bÈÊv ~r quality characteristics of the regular GPR Reeeiver, 
Wr i j but also permits the use of 10 precisely adjustable 

\ / j ( " crystal positions available from the front panel plus 
A 1 ^ a rear deck input for an external high stability 

fj control oscillator or synthesizer. 

Because of the ease with which the erystals may be 
adjusted, point to point and net'opération beeome 
simple and straight forward operational procédures. 

You can dépend on it —— TMC meets its published Spécifications. 

WRITE FOR 

BULLETIN 205 
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i» a noncommerdql OMOdation of radio amateurs, bonded for 
the promotiort of interest in amateur radio communication and 
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advancement of the radio art and of the public welfare, for the 
représentation of the radio amateur in législative matters, and for 
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"pf, by and for the amaJeur," it numbers wîfhin its ranfes practi- 
cally every worth-while amateur in the nation and bas a history of 
glorious achievement as the standard-bearer in amateur affairs. 

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

AH général correspondence shouid be addressed to the adminis- 
trative headquarters at West Hartford, Connecticut. 
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Vice-Dîrector: William R, Saviure VE6EO 
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Atlantic Division 
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Vlce-Dlrectnr: George E, Keîtli,    \V(JQI,Z RFD 2. Box 22-A, Utica, 111. 
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"It Seems toUs..." 

THE YEAR IN REVIEW 
Every year ubnut this time \ve sifc down in 

front of the inill with a ksta,ck of copy paper 
and a pile of Q8T& at hand, and attempt. to 
M a page or so with the worth-remembering' 
events of the past twelve months. Sometimes 
it's quite a riiore to find enough really out- 
stantling items. This year, tlxough, the review 
practieaily writes itself. For instance . . . 

We won't forget the Sputrdks in a hurry. 
Practieaily ail the harns we know just /iad to 
hâve a try at listening l'or the revolving 
spheres, and most were successful. The news- 
papers quickly iearned of this, and the resuit 
bas beeu more favorable publicity for the ama- 
teur than any single event in recent times. 
We've stnffed two manila folders full of front- 
page elippings sent in by harns ail over the 
country. Perhaps more important, the Naval 
Research Lab and other seientific groupa have 
expressed their rleep appréciation for the hun- 
dreds of reports reeeived in the first few days, 
and crédit amateurs with providing much of 
the raw material for early analysis. 

Scientists also solicited amateur coopération 
in tracking our own MOUSE. So that hams 
would be aille to supplément the professionals' 
work in intereepting the U. S. satellite, NRL 
dereloped for QiST a simplified version of its 
Minitrack system whieh could be constructed 
by radio clubs. QST also carried information 
on IMicrolock, auother relatively-simple track- 
ing de\dce. 

Stanford ilniversity's radio jrropagation lab 
invitée! amateurs in the southvest to help in 
"Opération Smokepulï," an attempt to create 
an artificial .S-layer by release of nitric oside 
gas from a rocket. The tiOO-plus hams taking 
part will try OSOs by bouncing signais cil the 
man-made cloud. 

Then, too, we won't soon forget the world's 
record on 144 IMc, racked up by KH6UK and 
WCNLZ on July Xth, after eight months of 
daily tests. This success is a perfect example of 
the amateur method at work — in theory, 
there wasn't a chance! The 2150-miie stretch 
splintered the previous record of 1400 miles, 
set in 1950, and was more than three times as 
far as any previous over-water work on the 
liand. Tests have continued, and the feat was 
repeated on August ISth. 

Less spectacuiar, but also a liighly important 

contribution to the art, is the work of more 
than 1200 amateufs in the ARRL-IGY Propa- 
gation Research Project. V.h.f. enthusiasts 
cooperating in the Air Force-sponsored study 
report ail ïonger-thau-norma! t-iSO paths to a 
spécial office in Wetherslield, Conn., where 
WIVLH and bis staff evaluate the data and 
punch up IBM tards for later analysis by 
RtY scientists. The project is gathering info 
on transequatorial scatter, .sporadic-R skip, 
and auroral and meteor scatter. 

In other respects, too, this was a great year 
for amateur radio, DX conditions have seldom 
been better — the "daylight" bands have re- 
mained open late into the niglit, contest par- 
ticipation bas broken ail reconls with scores 
higlier than ever, and WAC, WAS and DXCC 
claims choke administrative channels at Hq. 
inimprecedeuted numbers. There are more RCO 
and wde-profieiency eertifioates leaving 38 
La.Sal]e Road than ever before, and AREC 
participation is also increashig. The total num— 
ber of amateura surpassod 160,000 during the 
year. 

Hams handled emergency traffic in the Ken- 
tucky lloods, Hurricane Audrey, the Malibu 
hre, a bomber crash in New Brunswick, and 
sixty-two other major or minor cmergencies 
reported in QST — drownings, fires, explo- 
sions, toraadoes, lost persons, blizzards, sleet 
stonns and even a gas-line break. 

Six meters went absolutely hog-wiid late in 
the year, with openings practieaily ail over the 
woiid, a number of WACs complcted for the 
first time, and QRM as bad as 75-meter phone. 

Chicago's réputation as a convention city 
was uphcld ami enhaneed by the Ninth A RRL 
National Convention held there over Ijabor 
Day weekend. Twenty-five hundred hams cap- 
tured the Palmer House for three days of rag- 
chewmg, instruction, sight-seeing, exhibit- 
viewing and général fun. There were sideband 
meetings, novice prograins, DX gatherings, 
v.h.f. groups, traffic and emergency roundups 
and innumerable ad hoc discussions. Every- 
thiug ran like clockwork, due to first-class 
planning by the Chicago Area Radio Club 
Council. 

In 1957 se verni amateurs were honored for 
their outstanding achievements in our hobby. 
Mrs. Mae Burke, WSCUL, reeeived the 1956 

(Continued on next page) 



Edison Àward in récognition of lier long service 
as a top-notch brass pounder, eontributing to 
the morale of Gis through her message-handling. 
C. Newton Ivraus, WIBCR, and Paul Blum, 
\V2KCR, were presented with the Navy's Public 
Service Award for their Antarctic relaying in sup- 
port of Opération Deep Freeze, The 11350 ARRL 
Merit Award went to Fred H. Schnell, W4CF and 
ex-WOUZ, for lus pioneering DX work. 

On the regulatory side, FCC introduced a 
docket proposing to switch varions citizens and 
industrial frequeneies, and deleting amateur use 
of 11 meters in the proccss; the League filed 
strong opposition to the proposai. The Commis- 
sion instituted two svveepiug surveys of radio 
spectrum usage, the first covering frequeneies 
above 89(3 Me. and the second covering 25-890 
Me. In the latter study the League submitted a 
particularly extensive comment, reported in dé- 
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 1950 proposais to expaud 
the 20-meter phone band, and to return to the 
125-mile limit governing personal appearance for 
the amateur exam, went through internai FCC 
processes during the year but were not formally 
acted upon. One more nation — Korea — came 
off the ITU ban list, leaving just four countries 
U. S. amateurs can't work. 

Précisé figures are not yot available, but ARRL 
membership continued its rapid growth; the 
number of Full Mcmbers is well above (10,000 
The healthy state of ail phases of our hobby was 
responsible for the largest volume of QST ever — 
2192 pages, 192 more than 195(1 —an average of 
183 pages per issue. December QST was the fat- 
test ever, a whopping 224 pages. In August, 
QST's général newsstand distribution was discon- 
tinued, the opération being much too small in 
comparison with costs involved. 

. . . What did you say, Boss? Fve run ont of 
space? But shucks, there's lots more . . . 

Anj-way, 1957 was a line year for ham radio, 
and here's wishing you another, from the entire 
Ilq. staff. 

NEW MAILING GEAR 
The rapid growth of your League-—e.g., Full 

Membership has doubled in the past seven years 
— has brought its share of administrative head- 
aches to 38 LaSalle Road, particularly in the 
fields of record-keeping and meekanization of 
office procédures. Our latest acquisition, to keep 
step with ARRL growth, is a completely new set 
of automatic 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 
whieh he résides. More important, electrouie sort- 
ing and sélection should add to the proccss not 
only increased speed, but 100% aecuracy to avoid 
the oceasional error which oeeurred in our former 
mechanieal sélection syslem. 

This issue of QST is the first to be addressed 
with the new equipment. The job of couverting 

approsimatcly 1(3(3,(3(30 mailing plates from one 
System to another is a tremendous one, and in 
the transition period there may be a fcw things 
go awry. If it should happen to you, bear with 
us; right now the new machines are probably 
smarter than we are, but we hope it won't take 
long to reverse that condition. 

Due of the essentials of the new System is that 
records are filed geographieally, with no alpha- 
betical cross-index. When writing us concei-ning 
your membership, therefore, it is important to 
show your complété and correct address. This is 
particularly truc of many individuals who write 
us from, for example, a business address vvhile 
their membership record is at a home address in 
another city. 

lÊÊ % 5 Ye cÀsAgo } 
iub this month / 

Janiiary, 1933 
, . . The éditorial tweuty-five j-ears atro was written by 

one A.L.B. and iiad to do with the «reat influx of new ama- 
teur radio operators — the FCC had announced that as of 
Jime, 1^32, there were over 30,000 amateurs. Tliorc liad 
been prédictions of utter bedlam on the bands, and that 
amateur radio was headed for the skids because the inter- 
férence would drive amateurs away from the hobby. But 
A.L.B. prodicted that teehnical improvements would solve 
the interforenee problem, that the amateurs would spread 
ont to unused portions of the band, and that amateur radio 
would continue to flourish. (He was right!) 
... In a spécial message liirain Percy Maxim reportcd 

that Warner and Segal had been sueeessful at the Madrid 
conférence and that ail amateur bands and operuting privi- 
lèges had been retained. 

. . . Technlcal articles included descriptions of a three- 
tube régénérative recelver, a complété portable station, and 
a frequeney meter and monitor; there was more information 
on modul ting the sçreen-grid amplifier and dope on tunable 
hum. And, of course, the ever-present pages of hints and 
kinks. 

. . . There was a summary of amateur emergeney work 
during the past year. and a report on amateur observations 
during the total edipse of the sun. 

. . . " Whistling in the Dark" was the catehy heading of 
a circuit breakor advertised by the Don H. Mix «fc Co. eon- 
cern, of Bristol, Conn. 
... In the IARU News section there was interest ex- 

pressed m the approaching sun-spot minimum, bringing 
with it bettor DX conditions on the lower frequeneies and 
poorer conditions on the liigher freriueneies. 

. . . Ffali! ïn the Communications Department section 
there was a discussion of " the good old days" of ham radio! 

OUR COVER 
As we write this in early Decembor 

interest continues high on the subject of 
satellites, a condition that will probably 
exist through much of 1958. In f'act, we 
have just been listening to late news re- 
ports on the imminent launohing of the 
first U. S. satellite. Our c.ovor this month 
symbolizes the extended satellite aetivity 
that will take place during 1958. And, 
should theie be any question in your mind 
of which satellite we're picturing, just 
kindly note the angle. 
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Below-chassis view of 
the fîxed oscillator and 
mixer châssis (left) and 
variable crystal oscil- 
lator (right). The sériés 
coii has been removed 
from the latter în order 
to show the other cir- 
cuit components. The 
coii mounts between 
the two ceramic pillars 
at the left, top and 

bottom, in thîs view. 

VXO-A Variable Crystal Oscillator 

Crystal osctllators arc sa stable that the 
poorest of arystals is usually more stable 
than most self-excited oscillators. ( )ur 

efforts to change the frequency of crystal oscilla- 
tors usually end in dismal failure. Conversely, 
self-excited oscillators are eomparatively un- 
stable, and heroie efforts to improve stability 
sometimes end just as dismally. 

\\Te thought it would be dolightful to be able 
to combine the flexibility of a v.f.o. with rock- 
bound stability of the crystal oscillator. What 
follows is the record of such an attempt and what 
we think is the acceptable rcsulting compromise. 

Fig. 1 shows a greatly expanded crystal 
impédance curve near its résonance points. The 
series-resonant frequency is /. and is the fre- 
quency of lowest impédance, while fn is the 
parallel or anti-resonant frequency. (The points 
of highest and lowest impédance are not neces- 

500-Kc. Continuons Range 
with Ail Crystal Control 

BY HERMAN SHALL,* W3BWK 

FREQUENCY 

Fig. ï — Typical împedance-vs.-frequency curve of a 
quartz crystal. The parallel or anti-resonant frequency, 
f-i, always is higher than the series-resonant fre- 

quency, fs. 

Allhougii it isn't untistiai to friaim 
•"rrj'stal .stability'" for a variable-fre- 
quency oscillator, hcrc's a circuit ihal 
reverses the proeess — it uses crystal 
control to cover a continuons rangre 
usually asKociated only >vith self-con- 
trolled oscillators. Six ervstals cover 
3500 to 4000 kc. 

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

The series-resonant frequency is fairly well 
fixed aud is normally unafïected by circuit 
values. It is the résonant point used in the 
crystal filter in your receiver. The anti-resonant 
frequency can be made to wander around a bit. 

* liupp Electronics Company, Carlisle, Penna. 
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Fig. 2 — Pîerce oscillator circuit (A) 
and modifications (B) for changing the 
oscillation frequency over a limited 

range 

This is the variable high-impcdancc rejeetion 
notch of your recciver cn-stal iilter. 

The uuti-roKonant frequency canbeatljusted to 
any value between /. and but the maximum 
différence in limited by the type of erystal eut. 
In the "A" eut type of crystal used here, the 
maximum tkeoretîeal shift in approximateiy the 
crystal frequency divided by 500. Only about one 
tliird to one half of tliis shift eau be realized 
in practice with routine metliods, 

Fig. 2A shows a simple triode Pieree oscillator 
that utîlizes the cta-stal's anti-resonuut fre- 
quency. Fig. 2B is the same circuit with variable 
capacitors placcd whero they can affect frequency. 
These capacitors can lie varied individually or 
collectively to shift the crystal frequency from 
f,i to fa, where oscillation will cease. Since the 
limita of frequency shift are /» and /«, raising /4 
or iowering fa ap|iear to lie the only solutions to 
increasing the frequency range. Kaising /„ is 
very difficult but. iowering,/'» is easy, 

Fig. 3 illustrâtes a simplified équivalent circuit 
of a crystal. in relation to normal tuned circuits, 

f« 80,125.5 kc. 
Ls II.7 mh. 

and (3) a mixer which givos output in the 3.5- 
to 4-Mc. range by iietero lyniug tiie aliove 
frcquencies. The virtues of beat-frequency v.f.o.'s 
have been pointed ont in the past. To get adé- 
quate shift a high frequency is dictated, which 
also lias the advantage of starting with frequen- 
cies too high to créa te annoying bh'dies. In this 

C«0,033>i/jf. 
C0'7.2p/if. 

Fig. 3 — Lumped-constant équivalent circuit of a crystal. 
At the right are listed the elecfricai constants of the 
crystal used in the varia ble-frequency circuit of Fig. 5. 

L is extremely large, C is extremely small and C„ 
is a value around 5 to 10 /j/if. for plated crystals. 
The measured values of the key crystal in the 
unit showu la ter are given in the ligure. 

Adding sériés inductance to a crystal, Fig. 4A, 
adds to the total équivalent circuit inductance, 
Fig. 1B, and lowers the series-resonant frequency 
a marked amount. 

The (jireuit 
Fig. 5 combines Figs. 2 and 4A in a practical 

circuit for the resuite we would like to aeiiieve, 
It consiste of (1) a tunabie crystal oscillator 
covoring approximateiy 19,005 to 20,105 kc., 
(2) a semi-ftxed crystal oscillator with five 
crystals, at 16.5, 16.4, 16.3, 16.2 and 10.1 Me., 

Fig. A — The addition of a coil, Ht, in sériés with a 
crystai lowers ifs series-resonant frequency, the 

équivalent circuit being that shown at the right. 
circuit the frequency of oscillation is always 
below the old series-resonant point. 

The model shown is simplified for 3.5 1.0- 
Mc. output only. llowever, a more complète unit 
has been built for direct, heterodyncd output in 
the 7- aud 14-\Ir. bands, by switehing additionai 
crystals 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 additionai eoils in the mixer. 

Direct heterodyning as used here lias another 
advantage. Since the drift in cycles is absolute 
and not a fixed percentage of the output fre- 
quency. the relative stability improreu as the 
output frequency increases. 

f'i is a dual capacitor that provides both 
variable grid and variable plate loading simul- 
taneously. It serves us the main tuuing control. 
shifting the crystal frequency from some new 
low value of'/» to a new lower value of/„. 

Increasing Li lowers the frequency of (lie 
crystal's original /, aud increases the tuning 
range of (."i. Li is chosen and adjusted to make 
Ci tune through a frc<.|ucnc,y change of 110-120 
kc. With the crystal and capacitor used in this 
unit it is possible to achieve tuning ranges of 
400-500 kc. by making Li lurger. 

Thcre is something very, very sad about this 
whole business of using séries inductance — we 
don't get something for notbing! The coil is 
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FUNABLE OSCILLATOR 

IOOO 100 

Lg. "Ji *3,4 ig Y5r4C7-g; Y 

Fig. 5 — The faasîc VXO circuit, for output on 3.5-4.0 Me. Unless otherwise indicated, capacitances are in ,^/if., résistances 
are in ohms, resistors are \h watt. Fixed capacitors are ceramic. 

Ci —Si-p/if. per section (Hammarlund MCD35SX). 
Ca — i S-jj-fii. air padder. 
C.i-Cï inc. — 1.5-7-niJ,f. ceramic padder, zéro temp. coeff 
Ji — Coax receptacle, châssis mounting. 

Si — Ceramic rotary, 5 positions needed. 
Yi — 20,125.5 kc.; see text (Hupp 2001-203-201). 
Y* — 16.5 Me. (Hupp 2001-35-36). 
Ys— 16.4 Me. (Hupp 2001-36-37). 

Li, 1.2 — See text. wound on National XR-50 form, Y4— 16.3 Me. (Hupp 2001-37-38). 
'/i-inch diam., siug-funed. 

13 turns insulated wîre wound over I2 
Ys — 16.2 Me. (Hupp 2001-38-39). 
Yo — 16.1 Me. (Hupp 2001-39-40). 

now a major frequenoy-dotermining eomponent 
and its stability bas a lot to do with the over-all 
stability. The same mies that apply to colis 
for v.f.o.'s apply to colis for VXOs. 

The simples! readily available coil was used 
here to illustrato a principle and permit ease 
of duplication. A botter coil design, from the 
standpoint of température stability, is necessary 
if more of the advantages of erystal stability are 
to be gained from this rig. 

The 100K résister shimting Li suppresses the 
parasitic oscillations resonated by C'iLi. 

Tt is the key erystal of the VXO. The per- 
formance has been built around its équivalent- 
circuit values. If the unit is to be duplicated, a 
erystal of the same parameters must be speeifïed 
— ordermg by frcquency and input capaeitance 
are not enuugh. However, values of L and C 
vvithin 5% should be adéquate. }"■> to Te are 
straightfonvard anti-resonant crystals with 
enough circuit padding to insure their being set 
to frcquency. 

The i'unctions of the rcmainder of the eom- 
ponents are normal. 

Kegulated voltages are required wherc indi- 
cated, and any suitably liltered power supply is a 
satisfactory source. 

The two erystal osçillators run eontinuously 
but there is no output in any ham bands untii 

tho cathode of the m'xer is keyed. Provisions are 
made in the complété 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 ii-inch 

aluminum châssis bolted together. The photo- 
graphs show the external construction along with 
the power supply and a modified version of the 
calibrator described in July 11)57 QHT.1 

The left-hand shaft on the two-chassis assem- 
bly is the erystal switch for the ''fixed" crystals. 
The right-hand shaft is the tuning capaoitor, Cj. 
It has been offset 1 inch to the right of the châssis 
eenter to make room for the National Type AON 
dial. A "ieft hand" parts arrangement will place 
the shafts 3 inches eenter-to-center instead of 
5 inches. 

The bottom view was taken with the coil L\ 
removed to permit soeing the parts layout. It is 
suggested that the parts configuration and the 
same châssis, coil and tuning capaeitor be used 
if the tuning range is to be duplicated. 

The tuning capaeitor has a pin in the shaft 
which lîmits its rotation to only 180 degrees. 
If you like to tune clockwise to increase f're- 

1 Campbell, "A Saw-Tooth Grystat Calibrator," QST, 
July, 1957, 
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quoncy, it vvill be necessary to remove the pin 
and either place it on the other side of theshaft 
or just throw it avvay. 

The crystals in the VXO are shown in soekets 
which were uscd to make tlie expérimental work 
casier. It is cntirely satisfactory to solder the 
crystals in place without soekets. 

Li should be startcd with 33 turns of B & W 
3011 which has 10 turns per inch, %-mch diam- 
eter (approximately 0.5 juh. ). 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 1-inch stand-off insula- 
tors visible in the bottom view. Follow the align- 
ment procédure for final adjustment. 

L't was close-wotmd with 1)5 turns of No. 32 
on a National XR-50 form. At about 75 turns 
it became necessary to start another layer. When 
eouplcd to the load (the ex-crystal oscillator of 
the transrnitter ) turns had to bc removcdto 
achieve résonance. We suggest you start with 
about 95 turns and taiior both Lv and Lg to your 
own load conditions. 

The bottom plate of the 20-iMc. oscillator (not 
shown) is important bccause it lowers the 
inductance of L\ and should be seeurely replacod 
when checking the effcct of any adjustment. 

The basic unit was designed to be made a 
part of an existing pièce of gear as well as to 
be a self-contained VXO. In the panel view, 
only the VXO band switch and the center tuning 
knob are part of the basic unit. The "a.c." 
switch is for the power supply and the "kejdng" 
switch connects the mixer cathode to either the 
transrnitter cathodes or ground. The four contrôla 
to the right of the dial are for the calibrator 
described in July QST. A 1000-kc. erystal has 
been added. The calibrator crystals are not visible 
in the photo of the four châssis, having been 
placed below the châssis to remove them as far as 
possible from the direct heat of the tube. 

The alignment is simple, although it looks 
lengthy. 

I ) Couple your receivcr to the fixed oscillator. 
2) Locatc 16.5 Me. with a calibrator. 
3 ) Set the NPO capaeitors to half capacitance. 
4) Switch the 16.5-lMc. erystal into the eircuit 

and adjust C'a to bring erystal to zéro beat with 
the calibrator. 

5) Adjust the other four crystals to frequency 
using the NPO capaeitors only. 

6) Thero is an interaction between these 
controls as a resuit of saving a switch wafer, so 
run back through and retrim. 

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

8 ) Couple the receivcr to the mixer. 
9) Locate the VXO signal in the receivcr and 

chee.k the tuning range of Ci. 
10) New start trimming /u imtîl 3700 kc. 

falls close to one end of the dial and 3800 kc. is 
close to the opposite end. Replace the bottom 
plate af'ter each adjustment or you may end up 
wanting to replace a quarter turn on the coll. It 
is not likely that you will finish the alignment 
with the overlaps symmetrical, so don't wusto 
time trying to tlo this. 

II ) Set the VXO to 3750 kc. and adjust 
for maximum output. 

12) Age the unit for a day. Turn otï and cool 
for sevcral hours. Turn on for 115 hours and 
calibrate to suit your faney. 

You now bave an excellent variable-frequeney 
source. The VXO does bave some drift 'but for 
the fellow who has little time for operating, being 
able to use an equipment immcdiately upon 
turning the switch is a godsend. If the power 
supply is kept away from the VXO, the unit 
can perforai aceeptably for a.m. and c.w. within 
one or two minutes of flicking the switch. For 
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The two chassîs shown în the fore- 
ground constitute the basic VXO (the 
other two are for the power supply 
and erystal calibrator). The selectable 
fixed-frequency oscillator and mixer 
are on the nearer chassîs. The one at 
the right contains the erystal oscillator 
that can be varied over a 100-kc. 

range. 
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The rack-mounted unit at W3BWK in- 
cludes a power supply and calibrator 
in addition ta the basic variable crystal 
oscillator described in the article. Only 
the band sv/itch and tuning dial are 

essential parts of the VXO. 

the first quarter hour it stays withm 100 cycles 
of its 2-minute starting point. It thon drifts 
négative in smootiily decreasing amounts for 
another 300-400 cycles, stabilizing in i 14 hours. 

If the VXO is included \vith 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- 
queney 15-30 cycles. 

Ail stability checks were made with a Ilewlett- 
Packard counter on which each cycle change 
eould be observed immediately. The stability 
checks are not of the "no noticeable drift" 

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

Wîth some sacrifice in Hexibility and with the 
addition of more crystals the VXO shifting can 
be donc entirely with capacitors. Crystals can be 
selected to compensate for drift in capacitor 
values, effectively reduciug frequency drift to 
a few cycles irrespective of température. 

From the foregoing it should be pretty clear 
that it is the using circuit that helps déterminé 
a crystal's frequency. We hope you will use an 
aecuratefrequeney-eheckingsystem whenyou piay 
"footsie" with the band edges with either v.f.o., 
VXO or plain crystal! 

Are you an engineor? If you're having trouble 
t.rying to décidé, or if you wouder whether you 
should become one, you might compare yourself 
with the following définition: " An engineer is one 
who passe» as un exacting expert on the strength 
of being able to turn out, with prolific fortitude, 
strings ôf incompreliensible fonuulae calculated 
with micrometric précision from extremely vague 
assumptions which are based un debatable 
figures acquired from inconclusive tests and quite 
incomplète experiments, carried out with instru- 
ments of problematic accuracy by persons of 
doubtful roliability and rather dubious mentality 
with the particular anticipation of disconeerting 
and annoying everyone outside of their own 
fraternity." 

The latest elaimant for the long-winded c.w. 
QSO record is W8VYU (with W8DNC) at four 
hours and tliirty-five minutes. 

Hey, Novices! Wanna see what an old-timer looks like? 
Well, here's W0RX. You can tell he's an old-timer by the 
two-lefter coll. Of course, not ail old-timers go around 
with such handsome beards and period costumes—it just 
happens that W0RX 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 Beam 

Tiventy- Five Pounds of 

Beam for 25 Dollars 

BY JOSEPH II. KURANZ,* W9CWK 

Many beam antennas y ou read about 
look simple to consiruct until you lind 
that tbe writer "just happeaed to have" 
a lew hard-to-get items. Not so with 
the beam ot W9CWK. He tells you 
what you need and where to get it, 
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. 

F on those «-ho still prefor a full-size, single- 
band rotary antenna in which some of the 
latest (streamlined) construction practices 

are incorporated, the beam to be dcscribed may 
Lie the answcr. This antenna was not conceived 
entireiy by the author, sinee many excellent 
référencés1 were used throughout the design and 
building stages. 

What does this beam offer? First of ail, many 
beams look unfinished, but not this one. It 
could pass as a commercial job in the beat of 
company. Don't worry about its trade-in value; 
even the best commercial beam antennas farc 
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 élément length 
and spacing can be readily adjusted to any de- 
sired or favorite combination with a minimum 
of time and effort. If you are short of funds, use 
only t«-o or three éléments at first and add the 
others later. The footnote référencés 1 offer many 
element spacing and length combinations that 
would work line. Several hams or a radio club 
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 I is for your convenienee 
and ready référencé. Suitable substitutions may 
be made, but do not reduce the wall thickness of 

* 418 .fcast VVabash Ave., Waukesha, Wisc. 1 E.g., Orr, Beam Antenna Handbook, Radio Publications, 
Inc., WUton, Conn.; and The A.R.R.L. Antenna Book. 
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/ D!AM. HÛLBS 

DR/LL 2-%2 
ÛIAM. HOLBS 

Fig. 1 —Four angle-iron brackets are usée/ with Sears 
Roebuck No. 8493-5 muffler ciamps fo hold the efements 

to the boom. 
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USE 2 SEARS S ROEBUCK j 
/Va 6493-4 MUFFLER^ T 

CLAMPS TO MOUNTMAST nT ÎO PLATE j\ 

ALLHOLES / 
DHIUED 

-é- -®- 
OJ-L 

H ifck 

.. «ff .? SEARS & ROEBUCK \ /y». MUFELER 
CLAMPS TO MOUNF 
boom to plate 

y/6 STEEL PLATE 

-A steel plate is used fo fie the 2-inch diameter boom to the 1 Winch inside diameter galvanized iron 
pipe masf. Sears Roebuck No. 8493-5 and 8493-4 muffier ciamps hoid the boom and the mast. 

the aluminum tubing elements below that indi- 
cated. The prices are given oniy as a guide. They 
raay run more or less, depending upon one's 
shoptting abilities. 

WTdle very désirable, cadmium plating is not 
a neeessity. However, if plating is dedded upon, 
make sure that ail the items are plated except tire 
aluminum éléments and the boom. Inelude the 
nuts, bolts, washers and miseellaneous items. 
If plating is not feasible, the beam should be 
vreather protected in some other approved 
nmnner.1 

Nothing has to be. done with the '20-f'oot boom ; 
it is ready for use as purchased. The two ?4-inch 
diameter by 12-foot. long and the four %-ineh 
diameter by 12-foot long lengths of aluminum 
tubing should ail he eut into six-foot lengths. 
This ean be done simply with a hack saw. How- 
ever, a neater-looking job will resuit if a pipe 
cutter is used. 

Ncxt eut four I hj X l'h X-6-ineh long angle 
hon braekets and drill as shown in Fig. 1. After 
these braekets bave been plated, they will be 
used betweeu the antenna elements and the boom. 
After the two 9/32-inch diameter holes are 
drilled in the braekets, the •hi'-iueh diameter 
aluminum elements can be femporarily clamped 
on the braeket with C clamps and the two mateh- 
ing holes drilled through the elements. Gare 
should be exere.ised to assure correct alignment 
and centering of the element before drilling. 
Eaeh element should be drilled in this way for 
its corresponding braeket, 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 S-inch square steel plate eut 
to size and ready to use, Most, welding shops 
have shears available and will do this for a 
nominal fee. The eost to the writer was oniy 75 
cents. Drilling the hoies 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 can be used, but it. will require a iittle 
elbow greaae. In cither case lay out and drill the 
holes as aceurateiy as possible, using the dimen- 
sions given in Fig. 2. 

Feeding the Antenna 

Several methods of feeding the antenna are 
available. You may use your favorite combina- 
tion and the résulte should prove satisfactory 
provided, of course, that the tuning is done 
properly. I used a T-mateh and coaxial half- 
wave balun because it provides a perfeet transi- 
tion for uubalaueed (coaxialJ J'eed. 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 match is simple to construct, and 
by following the suggestions in Fig. 3 you will 

TABLE I 
List of Materials 

6 Muffier clamps, Sears-Roebuck 
No. 8493-5 $1.20 

2 Muffier clamps, Sears-Roebuck 
No. 8493-4 40 

1 Ms X 8 X 8-inch steel mounting plate 75 
4 Vé-inch thick l'A by l'/î-inch angle iron, 

6 inches long  1.00 
1 2-inch diam. aluminum irrigation pipe, 20 

feet long (Sears-Roebuck)  6.00 
2 Winch diam. 6061-T6 seamless aluminum 

tubing, 1 2 feet long, 0.058-inch wail.. 5.78 
4 Vl-inch diam. 6061-T6 seamless aluminum 

tubing, 1 2 feet long, 0.058-inch wail.. 10.36 
1 Vi-inch diam. aluminum tubing, 6 feet long 

(gas or réfrigération company)  
3 Coaxial cable receptade, SO-239 (sur- 

plus)  1.20 
2 Adjusta stand-off TV line insulators 22 
I '4 X 2 X 5A-inch phenolic sheet  
12 4-40 r.h. machine screws, Ys inch long, 

nuts, iock washers  
5 6-32 r.h. machine screws, A inch long, 

nuts, Iock washers  
8 s/fo bolts. % long, nuts, Iock washers  
II V4 bolts 1 Va long, nuts, Iock washers.... 
8 bolts 1 Va long, nuts, Iock washers 

Cadmium plating (price is usually based 
on some minimum poundage, as 35 
pounds for $2-$3)  

$25 to $30 

January 1958 17 



1 

ALUMINUM 
STRAP 

S- 6-32*% 
~..WNG MACH.SCREWS 
S.NUTS REQUIRED 

ALUM. T-ROD 
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Fig. 3—Détail of the coaxial- 
lîne ierminatîon board and T- 
match support. The balun of 
RG-8/U cable îs coiled and 
then fastened to the boom 

wifh tape 

','4 "21 S'A / PHtNOUC SHSEr 
12~4-40xS/a" LONG 

 5'i- 
MOUHT 3 COAX CHASSIS RECmAClgS 

DWVEN ELEMENr 

MATCH 

RG-S/u 
ANY LENGTH 

BALUN 
11-4" RG-B/U 

obtain a T matck that will do the job. The 
aluminum sfcraps that hold the plastic to the 
center élément are made from some of the 
Reynolds "do-it-yoïirself" aluminum avaihible 
through many hardware stores. The writer oli- 
tained bis M-inch diameter T-match tubing from 
the local gas rompany (no charge). While it 
came in a coil. it was easily straightened and 
preseuted no problems. If ïf-ineh diameter 
tubing is not available, ?8-ineh diameter (tan be 
substituted with no ill effeets. In any case makc 

sure it is at least .058-inch wall thickness. 
Straps are required to connect the T rods to the 

element. These are to be spaced approximately 27 
inehes eaeh side of center and adjusted later for 
minimum s.w.r. The straps that hold the T- 
match rods to the driven element were made as 
showu in Fig. 5. The strap material was obtaincd 
from two "Adjusta'' stand-off type mast insu- 
lators, These straps art; fine for the purpose; 
they are 1 g ineh vvide and 0.012 inch thiek, and 
they are covered with an anticorrosion coat. 

3'. I 

S.; 

Fig. 4—Dimensions 
of the 4-element 

10-meter beam. 

SEE TEXTFOR 
r-MATCH AND 
BALUN DETAILS 

MAST TO BOOM 
\ MOUNT/NG PLATE. 
\ 

use /'//-ûALVAu/zeû 
IRON PIPE FOR MAST 



Àssembly 
The m-inch diameter elemente are teleseoped 

into the %-m.ch diameter elements (mdicatcd 
in Fig. 1), ami thon swured vritli a boit, liow- 
ever, if you wish to ixave a more readily adjust- 
able element. the :l:i-ineli elements should be 
slotted on one end with a hack saw a distance of 
about o inches after which suitable size hoso 
elamps eau be usod to secure the elements after 
telescoping tlicm. 

à> fit ekm&nt 

j | Soit Hûles 

-Mik— 
Rimï to fit Tee 

Fig. 5—The T-match sections are connected to the driven 
element by elemipi mode from the strap materiâl taken 
from Adjusta TV stand-off most insulators. thé circuiar 
bends are mode slîghtly smaller than the diameters of 
the element and T section, to Insure a good connection. 

The beum can be assemblcd in about an hom* 
or so and. of course, be taken a part and stored 
in similar time. Oaro must be exercised to obtain 

proper alignment. Eléments should be at right 
angles to the boom and the mast-to-boom mount- 
ing plate should bo at right angles to the élé- 
ments. This can be done accurately enough by 
simply using your eyes. As each element is 
elamped to the boom, align eaeh sncceeding one 
by raising one end of the boom and sighting 
down the boom. It is surprisiug how the smallest 
error will show up dttring this test. Use a rceom- 
mended anti-seizure compound where the ele- 
ments teiescopc together, in order to provent 
corrosion and poor electrical bond, Use nothing 
iess tlian type 0(l(il-T(i nluminum tubing with 
.D/iS-inch wall thickness or structural f'ailure due 
to meta! fatigue ma,y resuit. This beam bas With» 
stood winds up to 05 miles au hour as well us 
sevei'i! icing conditions with no ill etïects, 

Uow does tlie beam work? I um ruuning 100 
watts into this beam 50 fect abovo the ground 
while my very good frieiid and neighbor Will 1 AT 
is numing 140 watls and a commercial 5-element 
beam 00 fret ubove tho ground, yet during simvtl- 
taneous checks with L>X stations in différent 
areas, otir reports run about the saine and some 
have even favored my signal. 1 think that's 
good enough. Try it, and 1 ani sure you will 
agl'ec thnt for '25 dollars this 25-potind 1-eiemont 
beam is a bargaiu. 

W2GZD designed this rig to be used os a driver for an 
amplifier which was trunk-mounted. The driver uses either 
a 2H26 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 
incorporâtes mechanîcal and electrical stability and 
which occupîes 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 Vb-inch sheet aluminum and 
held together with tapped '.A-inch brass stock and 4-40 
machine screws (two gross of themi). Detailed spécifica- 
tions are not gîven here, because anyone iooking for 

constructional ideas wouid probably not want to 
dupiicate this rig exactly. 

* ^^ÈtÊÊÊÈÊ 
im- .>■ n,wW 

WÊÈSSm 

m 

n 'm ISfc 



A Safe Method for Etching Crystals 

BY ALBERT J. NEWLAND,* W2IHW 

Changing the Frequency of Those Low-Cost Surplus Rocks 

Evbn afteb more than ten years, the surplus 
market still has an abundant supply of 
crystals at vory low prices. Many of thom 

will not multiply into an y amateur bnnd, unfor- 
tunately, and those that do are so widcly usud 
that surplus-frequency QRM is a common mrn- 
plaint on the v.h.f. banda. Thia article describes 
a safe and almost ef'fortless way of raising the 
frequenuy of the pressure-mounted type of crys- 
tal, sueh as those found in the popular FT-243 
holders. 

Clrystals may be raised in frequency by grind- 
ing with a fine abrasive. Valve-grinding com- 
pound, jcwelers' rouge and various seouriug 
powders may be uaod, providcd that the work is 
done on a completely flat surface. À pièce of plate 
glass is often used. This method has aome dis- 
advantages, however, one of them being oeca- 
sional loss of crystal aetivity. Acid etching is a 
more satisfaetory method, but has been Utile 
used by amateurs because of the dangers inhérent 
in the handiing of the solutions needed. The 
method of handiing the ammonium bifluoride 
described here is not only safe, but it is an ac- 
curate and easy way of putting your surplus 
crystals on frequencies you won't baye to share 
with hundreds of others when the v.h.f. bands 
are open for long-distance work. 

Equipment and Materials Needed 
An oseillator for eheeking the aetivity of the 

crystals is very désirable, though it is by no means 
a necessity. The oseillator in the station t.rans- 
mitU* will be usable for a frequency chcck, but 
if it has tunable circuits the setting of these will 
affect the grid current reading; consequently, it 
provides no aecuratc check on crystal aetivity. 
if the oseillator of F'ig. 1 is used before etching 

r-n -a c "S0 -L 

T*™L Tjo .OOTT ! Lrœtr test 1 C, 

3 RF J J2.S. <42*. "5 
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• "Crystal control — what's that?" the 
fellows who work only on the lower fre- 
queneies may wcll ask. But v.h.f. men 
still fmd crystals to he the safest and 
most satisfaetory means of frequency 
control. [uit's more, surplus crystals 
are eheap and plentiful. îlere's how to 
move yours off the popular bargain fre- 
queucies. 

is donc it will serve as a reference for judging 
future aetivity of the crystal. The frequency of 
oscillation is not necessarily the ttame as it will 
be when the crystal is used in the station trans- 
mitter, hovvever, so the activity-chccking os- 
eillator sltould not be relied on completely if you 
are etching for a précisé frequency. 

New wc need a teaspoon of ammonium bi- 
fluoride sait aud sume spécial containers and 
tools for handiing it and the crystals. When the 
solution is made it becotnes dangerous to handle 
and requires spécial précautions. It attacks glass, 
as wcll as crystal quartz, so it must be used and 
storod in plastic container», and handled with 
plastic toola. The ammonium bifluoride may be 
obtained from a chcmical supply house, or in 
some cases from drugstores. 

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

/-7c. 1 — (Irystal aetivity may fie cfiecked fiy con- 
ncctxnjr the ery-gtal in a circuit that fias no tunable clé- 
ments and measuring the grid current dereloped, The 
oscillation frequency in this circuit may he somewhat 
différent from that when the station transmitter is used, 
so the activity-cheelving frequency should not be relied 
on when hand edges are in\ olved. 

Fig. 2 — The tw-o-oontaincr method for handiing the 
etching solution. The small plastic container is cementcd 
inside the iarger, or to its eoyer, to prêtent spilling. 

taiuer of the type used for pill dispensing in drug- 
stores holds the solution. This container is 
cemented inside a iarger one, wliich may be the 
sort ofteu used for packaging various kinds of 
food. Use plastic cernent or acétone. As an alter- 
nate method, the small container may lie 
cementcd inside the cover of the Iarger one, and 
the main part of the large container used as a 
cover. It cru» then also serve as a water dish, to 

* 206 S. Hi&hwood Ave., Glun Rock, N. J. 
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Lie usetl in the wasinng procès». Ëither way wo 
havc a method that. involves tlie use of only a 
very small amount of the solution, and provision 
for storing it in a way that will make spilling 
unlikely.1 

About otie teaspoon of the anunonium bi- 
Huoride sait should be placed in the small con- 
tainer, tvliieh is then filled aliout thnee-quarters 
Ml with wator. Let the solution stand, or stir it 
oeciudonally with a plastic rod, until the crystals 
are eompletely dissolved. 

The crystals should lie handled with plastic 
tweezers, which are probably available commer- 
cially, but vve ruade our own as shown in hig, d. 

Fi fi. 3 — Plastic tweezers of the normaiiy-cfoped type 
for handliiifr the crystals tnay be made readily from 
piastre rod. 

A plastic rod slit down the miter will do very 
tticely. The tweezers will be the tiormally-closed 
type, tension being maiutained hy wrapping the 
top ends together with a rubber band. The inner 
surfaces should be filed to form a notch, and the 
crystal is held by the edges, inserted in this 
notch. Immersion of the crystal in the solution 
in the tweezers allows the solution to reach both 
surfaces eriually and éliminâtes probing for the 

1 An alternative method is sugeested by \V0Z.TY. He uses 
a container of sucb sîze that tire erystats will not lie tiat in it. 
lie drille iioles in the bottonr of tfiis eoutainra- and nses i t as 
a. basket tn immerse tire crystals in tire solution. The con- 
tainer and crystals are removed and inserted in water for 
rvasiiing, More solution i» needed in this \ray, but some 
wurkers may prefer it to the, tweezer mctliod. — -Bd. 

crystal in the solution when you want to remove 
it. 

A container of water for washing and a clean 
cloth for drying are also needed. Paper tissues 
may be used, provided that they are the plain 
untreatetl type. The final tools required are your 
reeeiver and some method of ehecking frequency 
aeeuratçly. 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 ils 
uctivity and frequency of oscillation. Now re- 
move the crystal from the holder and place it in 
the tweezer slots. Immerse the crystal (in tweez- 
ers) in the solution for exactly one minute. Re- 
move it from the solution and place it in the 
water container at once. Agitate for fifteen sec- 
onds or su. Now slide the crystal onto a clean 
cloth and wipe it dry, being careful not h) touch 
the crystal with the fingers, When the crystal is 
eompletely dry, slide it back into the holder and 
reeheck the frequency and activity. Plot a graph 
of frequency and etching time, as shown in JFig. 
4, mereasing the time in the solution until a 
satisfactory eurve has been developcd. 

The solution strength and the surface finish of 
the crystal will atïeet the etching rate. If the rate 
is too fast or slow, add more water or sait, as 
required. After three years of use, the author's 
original solution has a uonlinear etching rate of 
approximately 100 ko. in 10 hours. In the event 
that a deerease in crystal activity is observed, 
try cleaning the pressure plates and holder. 

Remcmber ahvays that you are handling a 
dangerous solution. Arrange the working area so 
that 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 sale disposai easy. If you want to discard 
the solution (even though it apparently can be 
kept and used indéfinitely) pour it down the 
drain and flush with plenty of water at once. 

Fia. 4 — Typical curve for etching 
solution. Frequency change ie piot- 
ted against time, as a guide for future 
work. 

a 
MOURS 
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Some Expériences witli "Cheap and Easy S.S.B.'' 

ïlints and Variations on a Popular Transmit ter 

BY MAURICE R. GUTMAN,* W2VL 

If you h aie built or intend to build a fTSEfT'L side-band ris, you nill be interested 
in thc expériences of W2f'L and his friends. This article might ecen si ce you some 

ideas about modifying ihe older design. 

The modified ARC-5/274N oxciter-tninsmit- 
ter of W2EWL1 has bcen an extremely 
popular "do-it-yoursclf " side-band rig. its 

construetion beeame a group project in this area. 
As could be oxpeeted when a half dozen hams 
work on the same project, new ideas came thick 
and fast. By pooting cquipment, and espceially 
test gear, some of these kinks were tried. 

The photographs show one of the variations, 
It was au attempt to see how mueh power could 
be obtained from this converted BO-458 with 
More potent tubes in the output stage. Two 
4X250B tubes were borrowed from a K\VS-1 
and tried. A surplus blower supplied air for cool- 
ing, and plate voltages up to 2000 volts were 
used. Maximum input ran 050 watts, and ap- 
proximately 275 watts output was measured in 
a dummy load. This was with a two-tone test 
signal. More power could have been obtained if 
slight modifications were made to the original 
unit. Lack of adéquate grid voltage swing was 
the limiting factor. Tony has suggested a 12BY7 
in lieu 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 aiso 
the 3rd harmonie near 15 Me. Tuning to either 
of these spurious signais has causcd many build- 
ers of the rig to lose sleep in large quantities. 

Another group faeility which aided in the 
original lineup of the trausmitter was the use of 
a swoep generator and oscilloscope to obtuin 

* 5 Rebecca Lane. Oceaxiside, L. !.. N. Y. 1 Mtale, "Clieup and Easy QST, March, 1900, 

propor interstage coupling and best supproasion 
of unwanted signais. 

The alignment procédure described by \\2- 
KWIj is excellent and additional useful data on 
adjusting this type of s.s.b. transmitter may be 
fourid in Bob Ehrlich's fine article.2 

For those amateurs fortunate enough to owu 
or be iible to borrow a Panadapter there exists an 
interesting and rapid means of alignment of s.s.b. 
transmitters. With antenna removed from the 
receiver and a dummy load on the transmitter, 
the signal may be viewed on the scope of thc 
Panadapter. With audio generator input to the 
transmitter and moderato gain, one may spread 
ont the t wo sido banda with the carrier in be- 
tween. An audio frequency of 2 or 212 Ire. will 
spread out the side bands far enough from the 
carrier to be viewed elearly. A view such as 
shown in Fig. 5 of Ehrlich's article may be ob- 
tained. A word of caution: if the Panadapter is 
not uniform in its amplitude response across the 
sereen it might be advisable to mark a spot ou 
the scope face and move eaeh side baud by re- 
ceiver tuning to that same spot. 

In trouble shooting several of these units it 
was found most often the builder had made a 
wiring error or had plaeed a wrong value of com- 
ponent in the audio eireuits, Sometimes, if coils 
Li and L» (r.f. phase shift) are a bit, ton far 
apart, the addition of a small oapacitunce in 
the order of 2 or 3 ggL will aid in ubtaining 
proper alignment. This is between the hot ends 
of both eoils, of course. 

In addition to the very fine 1625s used origi- 
nally, several other types were tried. These were 
ail horizontal deflcction TV types sueh as the 
6CB5, tiliGG, and OlMJti. However, in this power 
range the 16258 seem to be the best. Neverthe- 
less, several experimenters are reporting very 
excellent résulte with 6146s. At the présent fcimo 
the writer is installing a single Eimac 4CX300A 
all-ccramic tetrode along with the 12BY7 mixer. 
It is expected to obtain close to 250 watts output 
from about 500 watts input. 

~ Ehrlick, "FIow Tu Adjust Pkasitig-T.vpe S.S.B. Ex- 
citcrs." QST, Nov., 1930. 

A pair of 4X250B tubes have been substituted for the 
more common 1625s of a W2EWL side-band exciter. 
This calied for strenuous measures like a blower and in- 
creased spacing in the tank capacitors. Inputs up to 650 

watts have been handied by this 
extensively-reworked BC-458. 
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The "Tee-Pee" 

,/ 28-Me. 

Por table j Enter gency 

G round-Plane Antenna 

BY ROBERT BUNCE,* K0DBG 

Here is a simple 10-meter antenna made 
from readily available parts. Altbougb 
its designer uses it for portable work, tbe 
antenna migbt serve well at permanent 
stations, suitably guyed by plastic line. This is not a man from Mars stalking Earthmen on Main 

Street; it is a readily constructed and portable 10-meter 
antenna. 

While usino the antenna to be described, 
we have been aecused of eommunicating 
with smoke signais rather thau r.f. The 

local gang bas dubbcd the beast the "Tee-pen." 
This antenna vvas originally designed to boost 

the signal from our 8-watt "peanut whistle" rig 
use<l during local hidden-transmitter hunts on 
29.6 Me. The portability and type of construc- 
tion. however, suggest général tcmporary/cmerg- 
ency use, such as vacation installations, Meld 
Day, RACES, and c.d. opération. 

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

The antenna gives excellent coverage for 
"short-haul" work on ten meters, up to ton or 
tifteen miles, outperforniing by a considérable 
rnargin several other similar antennas vre'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 is no reason why 
the same basic 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- 

*3333 Prairie Drive, N.K, Cedar Kapids, lowa. 

tenna for DX as similar types of ground-plane 
radia tors. The entirn antenna vvas constructed in 
about four hours, at a cost of less than ten dollars. 

Materials 
The structure requires the foliowing basic 

materials: 
1 Standard 10-foot length of 1-ineh ahuninum 

tubing 
1 — 3-foot length of 1-inch ahuninum tubing 
3 — Standard 10-foot lengths of 1 â-inch i.d. 

clectricians' conduit 
1 - 16-inch aluminum recording disk (most radio 

stations will give f.hese avvayl 
1 - 9-inch diam. circular piece of 16-gauge 

aluminum sheet 
S — Conduit connectors for 1 ç-ineh i.d. conduit 

(the type user! at coudait junction boxes, 
availabie from any electrical supply store) 

1 — Hose damp 
1 — 1-inch i.d. aluminum sleeve, approx. 3 inehes 

long, with Js-inch walls (lll-inch o.d.) 
3 ?'!-inch i.d. rubber grommets 1 

1 — 1-inch i.d. rubber grommet1 

3 — Iç-iuch o.d. dowel rods, approx. 2 feet long 
1  1-inch o.d. dowel rod, approx. 6 inehes long 
1 —length of RC1-58/U coaxial cable, lengtb as 

requirodj.with connoctor 
Miscellaneous 0-32 and 8-32 hardware. 

' Oversize grommela can be used; see Fi g. 2. 
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Construction 
ïtefer to Fig. i and détails A, B, and C in Fig. 2. 

Cut the 9-iiifh alnminum circle to t.he dimensions 
shown in Fig. 2A. The center hole is slightly 
undersize to provide a "force fit" over the 3-foot 
center extension. The three outside holea mount 
the conduit conncctors at 12()-degree intervais. 
Score the ahvmimim lightly at the bend lines, but 
do not bend into position until the structure is 
first crected. Instali the conduit conncctors. 

On the large disk, the large rubber grommet 
should be a tight lit over the center extension, 
as friction betweeu the grommet and the exten- 
sion holds the disk in position vvhilc the antenna 
is crected. The center hole in the recording disk 
should be cut undersize at first and gradually 
opeued until the grommet fits snugly into the 
iioie and around the extension. A littio "cut and 
try" will resuit in the desired fit. The recording 
disk will probably have three smali holes already 
positioncd near the conter at 120-degreemtervals; 
these holes make a haudy référencé for laying 
ont the three holes near the odge of the disk. 
The diameter of these edge holes will also vary 
with the dimensions of the grommets used, and 
the holes are hest opened up to full size by trial- 
and-error methods, fitting the grommets as 
snugly as possible. To givo the proper i.d., I used 
large grommets with a small section eut out. To 
reum the hole, a sharp knife will "carve" the 

IJ" oî" S HOLES, TfOIAM. 1 HOLE, ET OIAM. 

SCORE LIGHTLY _J 
FORBENDINS" | 

COT FROM BASIC 
S" DIAM. CIRCLE, ■ 
16 GA. ALUMINUM 

,%0/- 
j y i /•- 

0/ / s;' 

DETAIL A 
SMALL SUPPORT PLATE 

1 HOLE, DIAM. AS REÛUIRED 
TO SEAT T I.D. RUBBER GROMMET (Seetext). / 
(APPROX. tMî'WAMT < 

!6" ALUMINUM 
RECORDING DISK 

3 HOLES,DIAM.AS ^ X REQUIRED TO SEAT J- 
LD. RUBBER. GROMMETS 
(APPROX, li4''DIAM,(AsÉ Uxl,! 

THESE HOLES 
,, MAKE A HANDY REFERENCE 

"T-' FOR THE 120'DIMENSIONS 
DETAIL B 

16" POSmONING DISK 
"OVERSIZE" GROMMETS CAN BE MODIFIEDTO FIT 

'["@VmPrE5S 
T 

CUT OUT 

7'7*FOR 29.6 234- 
MC.WITH4" fRST EXPOSED ûr JNCLUDINO COAX CENTER — LENGTH OF CONOUCTOR EXPOSED COAX 

CENTER CONOUCTOR 

CENTER JOiNT. DETAIL. C "" 

- I" DÛWEL ROD PLUG 

TOP CONDUCTOR, l"0.D. 
ALUMINUM TUBING 

(l ) 1"l.D. RUBBER ^ GROMMET 

CENTER EXTENSION, ' 1*0.0. ALUMINUM . 
TUBING, 3'LONG t 

SUPPORT PUTE, DETAIL A 
i (3) j'i.D. RUBBER \ GROMMETS 

"PÛSITIONING DISC, DETAIL B 

(3)s I.D- CONDUIT 
— LENGTH = 
\ OR 7 11" € 23.6 MO. 

. (3)2 0.0. DÔWEU \ DRIVEN 3* INTO 
a*-—CONDUIT, CUT 
% OFF FOR APPROX. 
% JÔ" EXPOSED 

Fig. 1 — Assembly of the 28-Mc. "Tee-pee" antenna. 
Détails A, B and C are shown în Fig. 2. 

i" 0.D. DOWEL.é" LONG _JOP CONDUCTOR. !"0.D. 
ALUMINUM TUBING 

8-32 SCREW, 1^ LONG 
S^LOCK WASHER 
gl— a-32NUT 
S No. Ô SOLDER LUG 

WHITTLE OOWE1  
TO FIT 

6-32 TAPPED 1 HOLE î ~ 

U ALUMINUM ^ RIVETS OR N0.6SCREWS INTAPPED ) HOLES /;/ 
L / 

4" EXPOSED CENTER " CONDUCTOR 

3 SLEEVE.s WALLS- 

16 GA. ALUMINUM/ PLATE (Détail À ) 

1-4 I. a HQSE' CLAMP 
CENTER 

EXTENSION rao. 
ALUMINUM TUBING 

- 4 CABLE CLAMP 

CONDUIT CONNÊCTOR 
FOR ^-INCH I.D. CONDUIT 
-^NUT 

h0) a"-32 \ SCREW, ' 

- RG -Sô/u 

RETAINING RING INSIDE 
4HNCH I.D. CONDUIT 

DETAIL C 
• Détails of the support plate, posîtionîng disk and center 'joint. 
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ahimmum. The initial holes were made \rith a 
sot'ket punch. If desired, the plastic coating on 
the recording disk can be rwnovcd by soaking the 
disk in boiling hot water for about ton minutes in 
a large tub, and then simply peeling the coating 
off before it hardens. Old disks "give up" their 
coating mueh more easily than newer ones, and a 
radio station castoff will probably "pool" easier 
than a fresh one. 

The dimensions givcn for the conduit and top 
conductor are for a frequency of 29.6 Mo. The 
proper dimensions for other frequencies can be 
determined by formula: 

Lengthd't,.^^ 

Ont the .10-foot pièces of conduit and aluminum 
tubing to iength with a hacksaw. Drive the W- 
inch dowel rods into one end of eaeh of the pièces 
of conduit for three or four inches. If the dowui is 
not a "'.Iriving ht," shim as necessary for a snug 
fit. Ont the dowels off at about 18 inches to 
pqualize the Iength of the three legs. 

Slip the i-inch i.d. sleeve over one end of the 
eentov extension. Hold the sleeve to the extension 
with a couple of aluminum rivets, or drill and tap 
holes through both the pièces and bind them 
with 6-82 screwa. Drive the i-inch diameter dowel 
into the top conductor and the 3-foot extension, 
ieiiving about one incli between them. I had to 
"whittle" the dowel slightly to fit it snugly into 
both sections. Drill clear through the top exten- 
sion and internai dowel with an 11/64-meh drill. 
Push an 8-82 scrcw through the hole and secure a 
solder lug on the far aide with an 8-82 nut. Force 
the small aluminum plate over the free end of the 
conter extension (with scored side down) and run 
it up tightly against the base of the sleeve. Place 
the hose clamp dircctly below it and tighten it up. 
Drill a 5/T6-ineh hole downward through the 
sleeve and the center extension, below the end of 
the internai dowel rod. Feed one end of the eoax 
t hrough the hole, leaving about 6 inches of eoax 
outside. iStrip baek the oiiter eoax eovering for 
about 5 inches. fcieparate the center conductor 
from the shicld, strip off about 1 iuch of dielcctric 
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 near the top of 
the sleeve. Install a cable clamp over the eoax 
and iasten to the sleeve to prevent undue tension 
on the eoax. install the desired conneetor on the 
far end of the eoax. Place a dowel-rod plug in the 
top of the top conductor to keep out rain. 

Erection 
The photographs and Fig. 1 show the général 

appearance of the erected antenna. Since this is a 
portable " break-down " structure, it was designed 
to keep the assembly procédure to a minimum. It 
is important to keep several pointe in mind for 
beat results. The following schedule is recom- 
mended (it takes less than five minutes to put up 
the antenna): Slip the aluminum recording disk 
ovei Uie eoax and about one-third of the way up 

the extension pôle. Release the three conduit con- 
nectors about one tum. Line up the holes in the 
large disk with the conduit connectors by oye. 
Hlide one of the lengths of conduit through one 
outer grommet and bond out the plate :md the 
associated conduit conneetor along the scored 
line imtil the conduit slips into the conneetor. Re 
sure the conduit is inserted fully to the shoulder 
of the conneetor. Tighten the conneetor with hand 
pressure only — you have to get the thing loose 
later on! The conneetor lias a uarrow retaining 
ring on the inside that provides a good electrieal 
bond between the conduit and the conneetor, 
even with relatively light pressure. Install the 
other two lengths of conduit in the same manner 
as the first. Urasp the structure by the center 
extension pôle and lift it up into the vertical posi- 
tion. The large disk serves to keep the three 
"legs" and the top conductor in the proper posi- 
tions as the structure is raised. Ilook the eoax to 
the transmitter, and you're in business! 

Breakdown and Packaging 
To break down the structure, simply reverse 

the above procédure. 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 eoax, and tie the package at two 
places. We tie it up with short lengths of small 
rubber hose; tkey grip the pièces 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 dcck. About three 
feet of antenna sticks out through the window, 
parallel to the hood. The thing could also be cou- 
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 impédance by slipping the large 
disk up or down the extension pôle before the 
structure is raised. The match seems to be best, 
as measural with a résistance bridge, when the 
legs are at about a 60-degree angle with the 
ground, although very little change in match was 
notieed as the angle was varied about 20 degroos 
either side of this setting. The bridge indicated 
very little reflected power regardless of the angle 
used. The antenna requires no balun on the eoax 
line, and r.f. pickup on the eoax shield will be 
kept to a minimum if the line is brought down to 
ground level as nearly vertical as possible. The 
dowel rods in the ends of the " legs" lift the high 
voltage points up off the ground, and the effect 
of various soil conditions seems to be negligible. 

W6APQ claims to be the only motion picture 
make-up artist in hamdom. 
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Components except the swîtch and 
variable resistor are assembled on a 
small terminal board (from surplus). 
The confrols are mounted on a rack 
panel that also contains the confrols 

and indicator for the Monimatch. 

The "Matchtone" 

A Bridge-Potvered Audio Keying Monitor 

BY WILLIAM S. GRENFELL,* W4GF 

If y on hoir a Monimatch (and who 
hasn't?) yon'cc Sot a keyed poicer 
source for a transistor side-lone gen- 
erator to monitor your sending. This 
article shoivs hoir to doit. As a bonus, 
the derice cari double as an auditory 
t un in g indicator. 

The "matchtone" is a oombination of the 
Monima tch1 and a c. w. tone generating mon- 
itor. It consista of a transistor audio oscil- 

lator which uses the Monimatch as a keyed 
source of d.c. povver. In addition to the usual 
function it should be of benefit to the sightless 
amateur as an audible transmitter-antenna tun- 
ing indicator. 

While direct monitoring of c.w. transmissions 
via the receiver is a preferred method because it 
eau reveal much about the keying characteristics, 
transmissions offset from the reoeiving frequency 
call for a separate monitor. The self-powered 
transistorizod monitor fills the bill nicely. The 
use of the r.f. bridge, aiready ('onnected in the 
r.f. transmission line, as a source of power for the 
monitor is a logical choice. 

The circuit of the Matchtone and the connec- 
tions to the Monimatch and the receiver are 
shown in Fig. 1. A small 2- or 3-to-I. push-pull 
grid-to-plate audio interstage transformer is used 
for feedbaek as vvell as for coupling to the receiver. 
If a transformer having a p.p. grid vvinding is not 
available from the junk box, the audio coupling 
to the receiver can be obtained by Connecting C« 
to the ungrounded end of /fj.. While use of a low 
value of capacitance for Ct is neeessary to avoid 

* 1412 Valleycrest Blvd., l'alls Churcli, Va. 
' McCoy, "Monimatch, Mark II," QHT. Feb.. 1UÔ7. 

r  
j MONIMATCH | 
l FWD GND. REFL. I 

7 ^ ON 6 QOFF 

TO GRID OF RECEIVER 
Isr AUDIO STAGE SQOfJfAJt. 

Fîg. 1—Circuit of the Matchtone. Section enclosed in 
dashed line is the Monimatch and its indicating circuit. 
Braid of shielded lead to audio grid should connect to 
receiver châssis. 
Ci—Paper. 
C»—Mica or ceramîc. 
Qi—2N109, CK722 or similar. 
Ri— 1000 ohms, '/z watt. 
r2—0.25-megohm volume control. 
Si—S.p.s.î. toggle. 
Ti—push-pull interstage audio transformer, 2:1 or 3:1 total 

grid to plate. 
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cscessive shunting of the high-impedancu re- 
ceivor audio circuit, tho value shown will provide 
sufRcient coupling for a good audio tone levcl 
from tire monitor. A third possibility for the audio 
output connection from the monitor is to suhsti- 
tute tho headphonos for Ih, together with a single- 
pole double-ihrovv switch or relay to switeh the 
phones between the monitor and the receiver. 
The on-off switch, Si, eau be made a part of I?-> 
by use of a volume control switeh attachment. 

The value shown for Ci gives an audio pîtoh 
in the 500-1000 cycle range, depending some- 
what on the partieular transformer, the setting 
of Hn and the transmitter output power. Othor 
values of Ci oan be used to adjust the pitch to 
the operator's mdividual preferenee. /fj may be 
adjusted to compeusate for the changes in the 
d.c, eurrent from the Monimateh causod by a 
change in transmitter frequeney band or power. 
llsing either a 2N109 or a CK722 transistor, it 
was found that the circuit wouid oscillate with 
usable audio level with as little as 0.1 ma. d.c. 
flowing to ground through the monitor. Other 
low-cost transistors such as the 2N107 and the 
2N 170 should work oqually well. 

In the assembly shown in the photograph the 
terminal board (surplus) is iashed to the top of 
the transformer by threading two wires between 
the winding and the top leg of the eore and 
fastening the ends to otherwisc unused posts on 

the board. Five posts are used to terrainate the 
wires from the transformer windings. One addi- 
tional terminal is used for the junction between 
C-i and the "bot" lead of the audio line to the 
receiver and another additionai terminal is used 
for the ground connection to AT The two wire 
ends visible in the picture are the ground and the 
"hot" lead for Connecting the Matchtone to the 
Monimateh. The socket 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 
eau be soldered directly to the terminal posts. 
Hold eaeh lead between the transistor aud the 
solder point with the long-nose pliers while solder- 
ing so as to avoid damaging the transistor. 

At W4GF, the transformer, »S'i and lit are 
mounted on a raek panel which also con tains the 
switch, variable résister and meter for the 
Monimateh. 

Because the pitch of the audio tone is to some 
degrec dépendent upon the d.c. voltage obtained 
from the Monimateh, the pitch gives a reasouably 
aceurate indication of correct final amplifier plate 
circuit tuning (maximum power output) and, if 
an antenna tuner is used, will also indicate rés- 
onance of the tuner to the transmitter output 
frequeney. This charaeteristic of the Matchtone 
should be of considérable aid to sightless amateurs. 

OM W2TXB and XYL W2\VOW have had 
N. Y, license plate M-73-88 for years. 

WUGBT reports that Ksso is going to be using 
aluminum motor oil oans for its products in the 
near future. \Ye are looking forward to the first 
description of a rig built in an ex-oil eau! 

K9GVD, who is 73 years old, is quite ticlded 
over working KN9JHR, who is 9 years old. 

Gn Nov. 12, 1957, W1QUA cheeked into the 
Fine Tree Net 13590 ko.) using only transistorized 
gear for both seuding and receiving, He thereby 
daims to be the first completely transistorized 
station to participate and handle traffic in the 
National Traffic System. Any challengers? 

One evening recently W9NN worked UA3BB, 
DL3QQ, and UA1CC in rapid succession. 

At one titre, these were ail of the operafors 
at KC4USA, but these fellows have since re- 
turned Stateside. Left to right, rear; George 
Moss, John Higby, John McCaffrey. Front; 

Vie Young and Bob Graham. 
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Three-Phase Power Supply 

The eeonomy in space ami \\«'iali! and 
improvement in «ver-ail efficiency 
tiirouîrh Ihe use of Ihree-phast* pu*eer 
supplies in high-power moi»ïle installa- 
tions are diseussed in this artiele. Détails 
of a I-h\v. unit are ineluded. 

IN becent teabs, the altemtttor h,as largely 
n'plaeed the d.c. generator for eharging the 
battery in commercial mobile installations. 

The main reasons for this are that greater output, 
espeeially at slow speeds, eau bc obtiiinod, and 
the eommutator problem is elirûinated. 

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

Motor-generators leave mueh to be desired. 
Starting current is high and etticiencies in con- 
verting from battery voltage to the desired high 
voltage may run as low as 50 to 00 pcr cent. They 
are slow in coming to rest after being tumed off , 
which is a hindrance in rapid change-over from 
transmitting to reeeiving. Leaving the generator 
nmning and switching off the high voltage is 
usually impractical both because of the high 
voltage involved and because it is not economical. 

* With a view toward overeoming or reducing 
these problems, we have been worldng with a 
System that éliminâtes the battery and d.c. 
generator. A.c. from the alternator is fed directly 
into the primary of a high-voltage transformer. 

The high-voltage a.c. is then rcctificd and filtercd 
in the usual manner. 

In operating a transformer from the alternator 
certain problems arise, The conventional alterna- 
tor lias tliree-phase output, reqniring three 
separate transl'ormers or a single transformer 
with three sets of windings. Although the output 
voltage of the alternator ctin be controiled by a 
regulator, the output frequency varies with the 
speed of the alternator. (The output frequency of 
Leece-Neville alternators in cycles per second is 
one tenth the speed of the alternator in r.p.m. 
and may run as high as 80(1 cycles, depending on 
engine speed and pulley ratio. ) Standard GO-cycle 
transformers were found to be roasonably satis- 
faetory at idling engine speed, but at high speeds, 
the increased eddy losses in the transformer as t he 
frequency increased caused the voltage to fall 
off. To take full advantage of the eapabilities of 
the system a spécial transformer designed for 
higher froquencies is reejuired. 

The tliree-phase transformer-rectifier circuit 
is shown in Fig. 1. lu addition to the three-phase 
transformer, it requires six rectifier units. How- 
ever, the three-phase system has compeusating 
advantages. In a single-phase full-wave rectifier 
circuit using two rectifier units, the peak inverse 
voltage that eaeh rectifier imit must withstand 
is 8.14 finies the d.c. output voltage, whereas in 
the three-phase circuit it is only 1.05 fîmes the 
d.c. output voltage. This means that for the samo 
d.c. output voltage reçtiliers with one tiiird the 
peak voltage rating of those required for tfie 
single-phase circuit may be used. 

Also, whereas each rectifier unit in a single- 
phase circuit must handle half the total d.c. load 

Fig. 1 —Circuit of the three-phase power supply. Rectifier filament transformer primaries may be operated from a 
single phase, or distributed among the three phases. 

Ib j Tlc ["-    Ci—10- to 40-,uf. 450- 
volt electrolytic. 

/QT* Ci—2 gf. or more, 
y 1 V SEC T Y.H V SEC T 3000-VO,t °il'fl'"ed'  1 L v btt- S > H.V.SEC. j CR— ! 30-volt 50-ma. 

kUUU—T  tAAjU   — sélénium rectifier. 
-          Ti — Spécial three- 

a,6,
/^ TEx J-3E" "1 phase

f 
i20"7cie 

  1 f —1^ \ /-1~ \ /—i—\ transformer (see 
cr.il. cr i crJ] c, V A J V*A ) vAy fext'- t x iLvW-Hb J-L XL XL Is, Ta, Ti—Spécial 2.5- 

so + _ [==1 Fa—I pLxl volt 2-amp. 120-cy- Ivv l/TlJ l/Tli U u ç[e filament trans- 
I  Tz 73 1 r4  1 former, 10,000-volt 

[_ 8!6s^K, Insolation. 
325V. f \ ( \ f \ Ta—Spécial 2.5-volt 

IVW WW VVW 6-amp, 120-cycie 
•o—   », T ~*j T t " filament transformer, 

| s, \ ^  1   10,000-volt insula- 
, ..-.J— XV ±T «on. 12 VOLT 
3-PHASE O  

INPUT 
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for Mobile Use 

l-Kiv. Unit for 
Ilish - Power IVork 

BY IO EMMETT JENNINGS,* W6EI 

In comparîng Ihîs phofograph with the one below, the sav- 
ing in space afforded by silicon rectifier stades is obvious. 

cuiwnt, ttieh m-tiflier unit in the three-phase 
eireuit handles only one third the d.c. load cur- 
rent. Another great advaiitiigc «f the three-phase 
system is thsit the output ripple before tilteriug is 
leas titan 5 per cent and the ripple frequency is 
three t imes the ripple frequency in a single-phase 
full-wave rectifier (the ripple frequency is six 
times the supply frcciuency). With the liigh 
frequency deliveml by the Leece-Neville aiterna- 
tor, the iiltering problem is easily solved by a 
simple oapacitor of moderate sise. 

The Transiormer 
Transformera suitable for the purpose tire not 

available on the market, so it was necessary for 
us to design our own. The une shown in the 
photographs vvill h an die 1 kw. at 2500 volts. It 
also has a low-voltage winding delivering about 
S00 volts for a sereen and exciter supply. 

Design data is available in nomograph form 
from Arnold Engineering Go., Marengo, 111., and 
the eore l'No. ATA-1573) for the transformer 
shown was also ohtained from this source. The 
eore lias 12-mil fE-persil laminations. A design 
frequency of 120 cycles was selected and this 
turned out to btî a good choicc. 

To operate from a 12-volt alternator, each 
jjrimary leg should have 15 turns of No. 8 wirc; 
a (i-volt unit would need 7 tums of No. 5 (or t.wo 
No. 8 in parallel if No. 5 is not available). 

The low-voltage secomlarics each have 206 
tums of No. HO wire, while the high-voltage 
windings each have 2100 turns of No. 28. Kor 
proper opération, it is important that eorrespond- 
ing windings on the legs be as identical as possible. 

The high-voltage winding was placed next to 
the eore with 7500 r.m.s.-voit insulation betwecu 
the winding and the eore and between the high- 

^316 South JSth St., Sun Josu 27, Calif. 

A 1-kw. three-phase power supply for mobile use. It 
occupies less than a cubic foot of space. The type 816 
rectîfiers 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. 

M m 

1 

voltage winding and the low-voltage secondary 
which was wound over the high-voltage second- 
ary. The primary 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 corrcetly if 
the transformer is to work properly. A simple 
means of checking the polarization (tonsists of 
a parallel pair of (5-voit 50-c.p. lamps in sériés 
with each of the three primary input leads. If any 
of the bulbs shows more f han a dul 1 red color, the 
windings arc not polarized corrcetly. Correct 
secondary polarization will be indicated when the 
design output voltage is obtained. 

Rectîfiers 
As the photograph shows, sélénium rectifiers 

are used in the low-voltage supply. Type 816 
(Continued on page //».£•) 
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In the past, most amateur opéra tors have used 
crystai microphones with their speecli equip- 
ment becausc of tlieir iow cost, liigh output, 

and acceptable quality of speech reproduction. 
Howevcr, some widely-used crystai microphones 
have certain disadvantages. The frequency re- 
sponse is apt to be peakcd, as indicated in Curve 
A of Fig. 1. To avoid overmodulation on these 
peaks, the average level must bo limitod with a 
résultant loss in average power output. 

Crystai microphones are also relatively poor 
physically, The élément is an artifieially-growu 
crystai having a high content of water of crystal- 
liiiation. In hot dry weather, this moisture con- 
tent tends to evaporate, residting in détériora- 
tion of the elemeut. ïïumid weather will cause 
the élément to absorb moisture and the crystai 
starts to ilissolve. The crystai élément is quitc 
fragile, and if fhe microphone is dropped. the 
élément is usualiy fractured. These are some of 
the reasons why guarantees on crystai micro- 
phones are usuaily limited. 

In récent years, the design of dynamic micro- 
phones has improved, with a resuit of increased 
output, much flatter frequency response and 
physical ruggedness not easily affccted by shoek, 
heat or humidity. The reason for the trend 
toward tlûs type of microphone by amateurs is 
obvious. 

Controlling Low-Frequency Response 
However, when a djmamic microphone is sim- 

ply substituted for a crystai unit, the response 
in the audio System will occasionally be too 
"bassy," and many amateurs are inelined to 
lielieve that this is a characteristic of the dynamic 
microphone. With a crystai microphone, the bass 
response is govemed by the value of the grid 
resistor in the first speech-amplifier stage. An 
input resistor of lOOK will limit or ''roll off" at 
about 500 cycles, 500K at about 250 cycles, and 
a 1-megohm resistor will extend the response to 
about 100 cycles. 

On the other hand, the grid resistor has uo 
effect on the frequency response of the dynamic 
microphone. Instcad, the low-i'requency response 
of this type of microphone is govemed by the 
value of the input coupling capacitance. So if the 
response is too "bassy," this eau be corrected by 
Connecting a capacitor between the microphone 

Using the 

Dynamic Microphone 

BY WEBSTER F. SOULES,* W8HCW 

PEAK MODULA TION —, ■ j.    
POWER LOST y, / ^1 

AVERAGE POWeH-^ 

PEAK MODULATION AND AVERAGE POWER 

100 1000 5000 10.000 
CYCLES 

Fig. 1 —Microphone re$pon5e curves. Curve A indicotes 
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 capacitancc 
restricts the low-irequency response more. An 
average value for the coupling capacitor is about 
0.001 pî. If it is not eonvenient to install the 
capacitor inside the transmitter or modulator, 
it may bc placed at the microphone plug. 

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

'qUanaecT, HAIE Division, Electro-Voice Inc., Buchanan, 
Mich. 

"A Boy!s Quiet Voice," by Ruth K. Cohen, is 
the s tory of the late KN2ÏVH, as told by his 
mother. KN2IVII was stricken with polio, and 
profits from the book sale will go to a mémorial 
fund for médical research. It is published by 
Grcenberg, at $2.75. 

À Washington newspaper reports a most 
unfortunate accident to a young ham whose cal! 
was not given. He brought home some "ca- 

pacitors" and hooked one in a set he was working 
on. The "capacitor" turned out to be a dynamite 
cap, whioh l>lew up in his face and damaged his 
sight. Please, fellows, always be eareful. 

Donald G. Fink, W3TYI, Director of Research 
of the Philco Corporation, has just been elected 
président of the Institute of Radio Engineers 
for 1958. 
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Low-Distortion 

Modulator 

for 

Clipped Speech 

Using Négative Feedback 
To Maintain Wave Forni 

BY THOMAS E. BELING,* W9AEI 

Fig. 1 —Oscillograms showing effect of poor low-frequency 
response on square-wave input. A—lower line, 300-cycle 
square-wave input ta amplifier; upper line, wave form at 
secondary of output transformer. B—same but at a fre- 

quency of 600 cycles. 

• The neeessity for low distortion and 
trood low-frequency response in ampli- 
fier stages following a clipper-fdter bas 
repeatedly heen emphasized. Ilere's a 
eircnit, based on ""11i-ii" techniques, 
that aehieves thc ilesired performance 
wilh iuevpensive eomponenls. The mod- 
ulator described bas an output of about 
">0 watts, but Ihe circuit ean lie used 
witb any (ilass ABi modulator. 

IN communication using cither a,.m. or the 
d.s.b. System, thero is mueh to lie gained in 
" talk povver" if some form of clipped speech is 

employed. The reason for this is simple, [f thc 
System faithfully reproduees the full volume 
range of the human voice, high-intensity peaks 
will be the only portions of the voice that modu- 
late the transmitter 100 per cent. Sinee 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 to 
clip off the high-intensity peaks. The intelligibil- 
ity of the transmission suffers very little, but the 
wave shapes that resuit from deep clipping con- 
tain many harmonies of the original voice fre- 
quency ;ind would unnecessarily broaden the 
ehannel if transmitted. So a low-pass filter must 
be included to limit the frcquencies transmitted 
to those lying within the 3 ko. or so necessary for 
communication purposes. Ail of this is not par- 
ticularly difficult to aceomplish, and there are 
many satisfaetory designs available for speech- 
amplifier clipper-filter combinations. 

However, another problem arises to prevent 

* 4019 Alexander Drive, Fort Wayne, Ind. 

the best utilisation of the speech clipper so far as 
the average ham is concemcd. Most inexpensive 
modulation transformers have a rather poor low- 
frequency response, and the output that results 
when they are hit with a square wave in the range 
of 300-1000 cycles is not an exact replica of the 
input, to put it kindly. Notice the input-output 
wave forais in Fig. 1, showing the response of a 
typical modulator to 300- and 000-cycle square 
waves, This poor low-frequency response is not 
particularly detrimental so far as unclipped 
speech is concerued, but it tends to defeat the 
purpose of clipped speech, since the modulation 
transformer ait ers the wave form to introduce 
sharp peaks liaving low energy content, 

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

Négative Feedback 
Négative feedback as a means for reducing 

distortion and extending frequcucy response has 
been in use for a long timo, but perhaps a quick 
explanation of the way that it Works might not 
be ont of order. First of ail, the method of opéra- 
tion of any negative-feedbaek System is this: a 
portion of the output voltage of an amplifier is 
subtraeted from the amplifier input signal. This 
différence signal is in sueh a direction as 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 exampie. 
Suppose we were trying to reproduce the flat 
top of onc of our clipped speech waves. The input 
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Fig. 2—How feedback shapes fhe înput signa! to improve fhe reproduction. Â— 
square wave as applied to amplifier input; B—output with poor iow-frequency re- 
sponse, no feedback; C—résultant signal at input when part of the output signal is 
added to the input signal, out of phase. The rising characterîstic given to the fiât 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 bas poor low frequency response, 
so without feedback the output wouid show a 
defimte sag as in Fig. 2B. However, the négative 
feedback System subtracte a portion, say hall", 
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 be 
a perfect repliea of the original signal, but a vast 
improvemont is not difficuït to obtain, 

There is. of course, a price to pay for the im- 
provemont. Roughly, the gain of the amplifier 
is roduced as much as the frequency response is 
încreased. This cornes about because the actual 
input signal to the amplifier is reduccd by the 
voltage fed back. However, it is easy enough to 
make up the gain in the speech amplifier. 

Another difficulty encouuterud with feedback 
amplifiera is the danger of oscillation ut frequen- 
eies above or below the pass batid of the ampli- 
fier, This oecurs because it is possible for the 
whole system to resemble a phase-shift oseillator 
— Fig. 3A at low frcquencies and Fig. 3B at high 
frequencies. At low frcquencies the coupling 
capacitors and transformera cause the phase 
ahift, and at high frequencies tube and wiring 
eapacitancea and the transformer stray capaei- 
tancea are responaible. However, since we are 
interested oniy in amplifying a fairly narrow band 
of frequencies, it is easy to use a substantial 
amount of feedback without running intp any 
trouble with oscillation. 

Practical Circuit 
À practical modulator for any rig running up 

to 100 watts input is siiovvn in Fig. 4. Those who 
are interested in high fidelity will notice that the 
modulator beors a atriking resemblance to a ki-fi 
power amplifier, which is naturai, since the ki-fi 
problems are much the same. The modulator has 
a gain without feedback of about 4000, which is 

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

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

Fîg. 5—Effect of feedback on square-wave response. 
These waveforms may be compared directly with Fig. 1. 
A—300-cyde square wave: bottom, input signal; top, 
output signal. B—600-cycle square wave: bottom, input 

signal; top, output signal. 

comparison with Fig. 1, the response of the same 
modulator without feedback. shows the big im- 
provemeut resulting from the use of feedback. 
Fig. b is a comparison of the output tube grid 
wave forma with and without feedback. Notice 

3 -y 

m 
v  y 

1: r 

Fig. 3—High-pass (A) and iow-pass (B) phase 
shîft oscillators. Uniess carefully designed, a 
negative-feedback amplifier may be équiva- 
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 

oscillate. 
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Hft'' FROM SPEECH LRi^-GAtN CLIPPER <4  ANO Stuer FILTER <tM£G' 

t..L IO.uf- > > <47K _-p 450V, >,«£0. <S70K >**% 

f X00' 

Fig. 4—Circuit of the feed-back modulator. Unless othsrwise indicated, capacitances 
are in pf., résistances are in ohms, fixed resistors are Vï watt. Capacitors wîth polaritîes 

marked are electroiytic; others paper except as listed beiow. 
Ci—0.00 ! -/il. mica or ceramic, 
C.<—0.25-pf. paper, 600 voits. 
C», Ci—0.1 -pf. paper, rating according to Class C ampli- 

fier plate-supply voltage. 
CRi—Sélénium rectifier, 20 ma. 
Li—Filter choke, 2 henrys, 150 ma. 
Ri—1-megohm volume control. 

the ilistortoil wave forra requirod on the grids to 
produeu a reasonable faestmile of a square wave 
at the output. 

The modulator eircuit is more or less straight- 
forward. A high-gain pcntode stage is directe 
coupled to the phase splitter, whieh drives tho 
output stage. EL-348 were selected here, but 
ti 146s would do as well atld woutd allow consider- 
ably more power output to bo olitained. Exteosive 
deeoupling is used to reduce the possiliility of 
hum and oscillation. The eapacitor C'i is requirod 
to reduee the high-frequency response sulliciently 
to prevent high-frequency ringing or oscillation. 
Fixed bias is used on the output grids in order to 
obtain maximum power output with low plate 
voltage. 

The power supply is designed around a surplus 
TV power transformer which furnishes about 550 
volts r.m.s. under load. A bridge reetifier using a 
pair of ()\V4 damper tubes and a 5V4 delivers 

Ti—Modulation transformer, multimafch type, 60 watts 
(Stancor A-3893). laps shouid be chosen to gîve 
required plate-fo-plate load for audio tubes used. 
See text. 

Ta—Power transformer, 550 volts c.t., 200 ma.; 5 volts, 
2 amp.; 6.3 voits, 5 amp. 

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

about 450 volts for the plates of the output tubes. 
The high heater-cn.thode voltage rating of tho 
(iW4s allows the filament winding to be grounded 
and éliminâtes the nccessity for a separate fila- 
ment transformer for the bridge circuit.1 The fil- 
ter choke is tuned with Os, which gives a good 
measure of ripple réduction, and better régulation 
under light load conditions. 

Tho bias supply is a simple half-wave type, 
since little ourront is required. The transformer 
used was one that was on hand; a filament trans- 
former with its 6.fi-volt winding cormccted to the 
filament line would do just as well. 

The output connections given in Fig. 4 arc 
for working into a 5000-ohm Class C load. If 
some other load impédance is to lie driven, or 

1 Htrictly, the higb-voltage heater-to-cathode rating (450 
to 500 volts d.c.'j applies only witii the heater négative with 
respect to cathode. With heater positive with respect to 
cathode the rating is 100 voits. — Ed. 
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voltage is in phase with tke mput. If an oseillo- 
scope is not available, the phase can bc deter- 
mined in the following way: Place a load across 
the modulation transformer seeondary and 
ground one end of the secondary as shown in 
Fig. 7. Now adjust the potentiometer in this 
figure until £'2 equals E\, as measured on a high- 
impedance a.c. meter, preferably a v.t.v.m. 
Measure Et. If £'3 is zéro, or very close to it, the 
output is in phase with the input, which is as it 
should be. If £3 is approximately twice £'1, the 
phase is incorrect and the modulation trans- 
former secondary connections should be reversed. 

The modulator as shown provides a very satis- 
factory output when fed with correctly ciipped 
and filtercd speech. Howevcr, it should be empha- 
sized that tins system should not be used unlcss 
the preamplifier ahead of it euts off sharply above 
3000 cycles. The actual high-frequency resiionse 
of the unit extends far beyond the région required 
for communications, and if used without high- 
frequency cutoff would only put auother very 
broad signal into our already crowded phone 
bands. 

Rg. 6—A—wave form at modulator grids with feedback; 
B—wave form at grids without feedback. In both cases 

the input signai is shown in the lower line. 

if another modulation transformer is used, it is 
important that the phase of the secondary wind- 
ing be correct — if it is reversed, the feedback 
will be positive instoad of négative, and a high- 
powered audio oseillator will be the net resuit! 
The correct condition is one in which the output 

AUD'O ; 
SIGNAL \zJb 

   470 K  WV—1 
FROM «! fOk MODULATOR MOD.tranS >♦- 

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

KN5MUS, ojrerating on board the SS K. £'. 
Wilson, wonders if there are any other Novices 
working maritime mobile. 

During the SS, KKiZX worked K6LVT and 
K6TVL in succession. 

I eare not where t hey put me 
When with this life l'm tkrough, 
As long as from my resting place 
I can still call "CQ." 

— K0DCC 

W8WT is forming a clan of ail those whose 
last name is Jetïery. He's already got ten mem- 
bers signed up, and is looking for more. 

K9CKP wonders if he was tiie first to give the 
ham exam to a Moon-man. tllen Moon is now 
KN'O.IVD. 

filent &ei>Ê 
It is with doep regret that we record 

the passing of these amateurs: 
WIAV'L, Samuel E, Powera, Concord, N. II. 
W1HVS, William F, Streekor» Piermont, N. H. 
W1WOA, George W. Tappan, Rutland. Vt. 
W'iCHT, Cllfford H. Bowie, Huntineton, N, V. 
W2QLO. Daniel \V. Gibbs, Utiea, N. Y. 
\\'2RItQ, Lehter E. Urove. Geiieva, N. Y. 
\V3ALX, Henry II. Moyer, rUlentown. Pa. 
\V3NJ, Francis P. Yotter. Cabot. Pa. 
VV4BWN, Robert E. Cobble, Atlanta, Ga. 
W-tFHN, Guerny Al. El lis. Colonial iîeisrhts. Va. 
W/îGGQ, Wilitam AI. Hieronymus. Temple, Texas, 
KGATO, Willard A. Katz, Los Angeles, Calif. 
WfiRNN, Stuart F. Walmsiey, Alaywood, Calif. 
VV7KQN, John C. Eangham, Astoria. Orog. 
W8BGG, Robert B. Marshall, Middletown, Ohio 
\V8FNN, Charles W. Hines, Barnesville. Ohio 
VE3FZ, J. H. Cox, Beamsville, Ontario 
VE3VM. George C. Wheeler, Ht. Cathaiînes, Ontario 
ZL1AX, R. Jack Orbdl, Auckland, N. Z. 
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• (2<wieàfioMctMce 

October Quist Quiz 
260 Harvard St., 
Cambridge 30, Mass. 

Teehnieal Hditor, QST: 
I believe that the answer to tke answer given in QST 

(Novemberj to the (tctob'-r Quist Qui?, is in error. 
Thesîtuation immediutely after switeh is cloçed is: 

To solve the problem withont using intégrais, and in a 
manm'r atmlogous to tiiat used on page 63 of the November . 
QST, we would hâve to consider 

Ilo'o" 111 

VI30 _ 
" "T~* "iôiT" 

Cj __L_ y .jso 

A vurreut ùit must How througli ail the caiiav.iUivs (sinee 
they are ''orinecttjd in Sv-ries) initii .•( 4* c? + '"<■ -- 0)1). 
'Jdie eiiarge Q ou eaeii eapaeitor a-t u tirne t. after tiie svviteh 
is elnsed is 

Qi ~ Qoj T j i '■ y =", iî —• 

But, now to get the eorrect voltage a'-ross ea.eh capaeitor, 
we nmst assoeiate witli it the fietitious voltage Source 
(X>tT(wpoadi.ng to the. initial eiiarge; 

where Qo is the initial charge ou the eapaeitnr. After a 
tune T the eapacitors have heeornc charged : i *■ ,> T. 

Qi ~ Q' i 4- J 

The voltage aeross oa"h capaeitor is given by 
Qi ~ Cjtj; Qui — Cyvij (2) 

and 
<1 4- 4- '-3 ^ il") volts (3) 

<2ombining (,1) and (2), 

O 

IOV-"-|* 
+T" 

^ 4- 
1 ~~ 74.3 

O 

which agréés with the abnvo. 
— iïuxseU K. flobine. ïTlRriU 

(Letters otîerincr similar solutions vvere trlso received from 
W1PU, lv2R.TR, \V2U\VN. \V3EB\V, \V4AKJ, \V4KIN, 
\V4TPV, WôPTTI, WGnPU, KfJDRU and Danùd UeBra.— 
Ed.) 

rT 

Dénote / hy J* Thon 

Q Coi -j- ^7 J u « l, 2, 3) i l) 

The tierce epuations l4) and e«juation (3) eau be soK'ed 
for n, i-M, arul We are. not concerne<l with ./ so we 
.'lirninnto it, 

t:,)i — IQ Cn-i — 0 fc'03 — —20 

-20+ïl7ÏÏSJ 

ion > o, + es + es - -:#• + (1 + H + M) lo»/ 
= -30 + 7/4(10V) 

130 = 7/4 (10® .71 
I0« .7 = 4/7 X 130 - 74.3 

(,i _ _ m 74.3 = 01,3 volts 
!-2 - 14(74.3) -■■■- 37.1 
es - -20 + 14(74.3) . -1.4 

Sot m cfidUibrium (and tiirnlne: my original drawinji upside 
dovn, to correspond to tire, drawinv in Q>ST), 

Régénération in the Filter-Clipper 
813!) 8. Honore 
Chicago 2U, IIl. 

Toehnical Editor. QST: 
1 eonstrueted the filter-elippor circuit published in the 

He.ptember <JST. The fine pej'forinauco rlaiiiied by the 
autUur an<l sinûlarly found by me is mppamitly due to re- 
generative coupling between the ehokes L\ and Lï. Tlie 
coupling, v hem tiglrt enough, results in sustained oscillation. 
Slîghtly looser, on koy np. it results in objcctionably long 
tiamped oscillation, the " ringing" referred to by the nuthor. 
However, thore is a certain optimum amount of coupling 
which is désirable for best performance. My two cliokçs aie 
mouuted parullel, with. conter» I ^ incli apart. I was able, 
by Y-an ing the nurnbor of layer» of paper between the "E " 
and "I" bars, to vary the froqueneios «»f the two résonant 
{•ircuits and hcncc t,n rontrol the auumnt of regetieration. 
It might bc pointed ont that the leads of the ehokes have 
to be correct to insure regeaerative coupling rather tlian 
degenerative coupling. — Loy D. Hagcnbovk, jr. 

Ttûs has nothing to do with hain radio, but 
KNSKGF's dad, whose name is Ford, has the 
Chrysler ageiiey in Laurel, Miss. 

January 1958 

The eross-coiintry balloon flight which we 
meutioned last month (Dec. QST, p. 06) was 
called off because of weather. Présent plans call 
for the flight to be attempted this spring. 
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A top view of the NC-109 oui of îts 
cabinet. The shield can at the rîght 

hou ses the crystal filter. 
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The National NC-109 Receiver 

npHB hâms aad SWLs who had NC-IOll reccivurs chauging tlie Q as has bceu donc in some othor 
A vvheu tho Hputnika wens lauucbod really stole a roccivers). ilanual gain and a.g.c. are applicd to 

march on the rest of the gang, beeause thcy were tho r.f. and tvvo i.f. stages, in the deteetor end 
ail set to liston to the liussian sateliite on eithor the reeeivor gets a little faucy, using a tiAL5 as 
20 or 40 Mo. Yes, this rceeiver oovers the spco- automatic noise limiter and a.m. deteetor (vvhen 
trum from 0.54 to 40.0 Me., quite a range for a are \yo going to start ealling these "envelope de- 
inedium-prieed receiver. The two-dial NC-IOS) teetors"?) and a 0BE6 as h.f.o. and side-band 
does it in four bands: 0.54 to 1.6 Mo., 1.0 to 4.7, deteetor ("conversion'' or "hétérodyne" detec- 
4.6 to 15.0 and 14.0 to 40.0 Me. tor). Output from the deteetor in use is ainpli- 

The NC-109 is a single-conversion receiver fied by a 12AT7 triode and the 6AQ5 output tube, 
(i.f. of 455 ko. ) that gets its i.f. seleetivity from a The second 12AT7 triode is used as an >S-meter 
crystal fîlter. Six degrees of seleetivity are pro- amplifier, metering the a.v.e. voltage during a.m. 
vided, ranging from a —G db. band width of réception. 
4 ko. to ali'out 50 cycles. Oorresponding band Tube complément of the NC-109 is roondcd 
vvidths at —00 db. arc 22 and 6.5 ko. ont by the ôYëCT rectifier in the power supply 

A block diagram of the receiver is shown in and the 0B2 voltage regulator. Regulatod volt- 
Fig. 1. The separate liigh-frequency oscillator âge is used on the high-frequency oseiliator, r.f. 
uses the grid-tickler circuit, long a favorite circuit screen, mixer serceu and plate, i.f. screen and 
for stability with the manufacturer. The crystal plate, b.f.o. screen and plate and meter amplifier 
filter seleetivity is varied by detuning tho tank plate. 
circuit that serves as the filter load (instead of Extemaliy the NC-109 bears a family resem- 

MIXËR 4SSKC. F, AMP. I.F. AMP. 

{ÊBEôVMcf™ c--(6BA6)-^6BA6)-r--{6ALS 

A.F.- 
METER AMP. OUTPUT 

12AT7V-H6AQ5 

.5Y3GT 0B2 

Fîg. 1—Block diagram of the NC-109 receiver. The receiver oovers 0.54 to 40.0 Me. in four bands. 
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The r.f. coîJs are ail wound on one 
form and the mixer coils are ail wound 
on another form, but individual oscilia- 
tor coils are used, wound on siug- 

tuned ceramic forms. 

ItA; 

hi 

&& 9 

hlimoo to tho largcr NC-300, in f.hat thc same 
général styling is used. Full-vision linear dial 
seales are used; string drive lies the dial pointers 
and the capacitor shafts to the counterweighted 
tuuing-knob shafts. Eight turns of a tuning knob 
sends its corresponding pointer aeross the seale; 
the amateur bands vary in the amount of tho 
seale they oecupy, as is eommon in rcceiv- 
ers of tins type. Panel eontrols other than the 
tvvo tuning knobs ( band set and band spread) in- 
elude the antonna trimmer, erystal filter seler,- 
tivity and phasing, (b.f.o.) pitch, seusitivity and 
volume. Toggle switehes are used for the send- 
receive and high-low tone control jobs, and ro- 
tary switehes ehange bands and Select the mode 
(anl, am, ssb. ow, acc). In the acc position the 
receiver is properly connected to the accessory 
socket (at the rear of the receiver ) for f.m. récep- 
tion provided, of course, you have purchased the 
neeessary NFiM-83-50 adapter and have plugged 
it in. We suspect that the XOU-109 Crystal Oali- 
brator will be a more popular unit at the accessory 
socket, since it provides I(J0-kc. marker signais 

throughout the spectrum. The instruction book 
includes the sehematie diagram of the XCU-109, 
for the amateur who prefers to save a few dollars 
by building his own calibrator. A switch on the 
calibrator tums its plate voltage on and olï; it 
is not neeessary to switch to aoo to get output 
l'rom the calibrator. The différence between the 
ssb aud cw positions of the mode switch is a 
change in the guin-controi characteristic; in the 
cw position the gain reduees l'aster as you turn 
the sensitivity control counterclockwise. 

The NC-109 has no provision for listening 
with both the b.f.o. and the a.v.c. ofï, and as a 
resuit, somo users may stnrt up the old "side- 
band-is-broad" story because they can't disable 
the a.v.c. without turning on the b.f.o. But a 
savvy owner could correct that situation in a 
hurry, just as he could substitute a d.p.d.t. 
toggle for the existing send-receive switch, bring 
ont a pair of extra leads from the switch to the 
accessory socket and have a single switch for 
controlling his station. — B. G. 

W2EQS called OQ and was answered by 
W2BKZ and WOBKZ on the same frequency. 

KN4SHE is a YL, reports WIYZC. 

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

proeeeded to work a W9 on IS-metor s.s.b., with 
2.8 watts input! 

KHGITL called < '(> on 10 meters and was 
answered by VY5DNK and K5DNK at the samo 
time. 

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

New Hampshire license plates are displayed by several 
members of the Manchester Radio Club, / to r: Conrad 
Proulx, W1KBU; club président John O'Reilly, Jr., W1SWP; 
vice-president Albert Haworfh, W1YHI; Roger Couturier, 
W1WUR; treasurer Henry Hawkins, W1NKI; John Beasley, 

W1ELH. (Photo courtesy Union Leader.) 
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Most of 111r Iransistor appSicatïoiïS in- 
volve iirst eonsiderinjr a \acuuni-Uibe 
application and thcn sittiïîa dovvn ami 
liguring ont a Iransistorizcd ei|iiivaien(. 
Rut not the transistorized Q Multiplier! 
Here is a line example of an expérimenter 
noticing an e-lfeet uîtii a traiisislc»r that 
u-asn't to lie experlod and llien utilizing 
it in another application. Althollgh tllis 
is a straigh tforwaril construclional arti- 
cle. il also shovts liow an alert extieri- 
rnenter can vliscoxer new eifects iind 
circuits iu tliis hobby of ours. 

It may seeu strango that the traiisistoriwi] Q 
Multiplier starled ils eareer as a transistor 
beat-frequency useillator. Our vintage "ail- 

wave" receivor tunod several amateur e.w, hauds 
but vvas wilhout a b.f.o. An interesî in transistors 
naturally led to the eonstrueiion of a simple 
transistorized variable oscillator that operated 
ut the i.f. of the receivor. The soheme worked 
remarkably well and the oscillator was stable 
enotigh to use for serions e.w. o[)erating. The 
b.f.o. obtained its power from sinall penlight bat- 
teries. \Mion one set of these batteries neared the 
end of its life, the motamorphosis took place! 

Siuce the voltage was low, the oscillator failed 
to oscillatc and was only regenorative. Wlrile 
frantically turnîng the tuning eontrol of the b.f.o. 
and trying to find a beat note, a strange thing was 
observed. As the frequency of the ex-oseillator 
was ehangcd, a noteh moved aeross the passband 
of the reeeiver. Further ex))frimentatiou showed 
fhis notcli to lie extremely sharp, and when the 
deviee was connected lato another receivor 
(wliieh already h ad a b.f.o.) it proved effective 
and praetical for removing uuwanteii hétéro- 
dynes. W'ith this prineiple in hand, another model 
was eonstrueted with meaus for eontrolling the 
amount of régénération. Not only did this im- 
proved version work botter, but it had a variable 
noteh width that was coiitrolled by varying the 
amount of regeneratiou. 

Circuit and Theory 
After a praetical working model was finished 

the next stop was to explain how the unit func- 
tioned. It was quite plain that the transistorized 
version of the Q multiplier used a différent (irin- 
cipie of opération t-han did its vacuum tube 
eounterpart.1 

Parallel-tuncd eîrctdts bave been used for years 
as "suck-out" trap circuits. Properly eoupiing a 
parallel-tuned ebeuit loosely to a vacuum-tubc 
amplifier stage, it will be found that the amplifier 
stage has no gain at the frequency to whieh t.hc 
trap circuit is tuned. In other words, the addi- 
tional tuned circuit puts a "noteb" in the re- 
sponse of the amplifier. The prineiple is used in 

*TecJinical Assistant, Q>>T. 1 Harris, "Simpiified Q Multixilici'," Electronics. May, 

Villard & Rorden. " Flexible Selectivity for Communica- 
tion Receivers," Electronics, April, 1952. 
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View of the Q multiplier showîng its single Connecting 
cable to the reeeiver. The box can be placed in any con- 

venient spot on or around the reeeiver. 

Transistorized 

Q Multiplier 

A De vice for Increasing 
Reeeiver Selectivity 

BY E. LAIRD CAMPBELL,* W1CUT 
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TV atid othov amplifiore to minimise respoiisu (,o 
a tiarrow baricl of f'requuiicies.2 Increasing the Q 
t)f ihp ivap i-.iri'.uit rcduct'S the width of the rejee- 
tion notch, 

The transistorizod Q multiplier apparently 
makes use of the above elfeet for its opération, 
A. tuned circuit is made regenerative to inerease 
its Q and is cottplcd iuto the i.f, stage of a reeeiver. 
By ehanging the frequeney of the regenerative 
circuit, the sharp notch can hn moved about 
aeross the passliaud of the reeeiver. The width 
of the notch is ehauged by coutrolliug the amount 
of régénération. 

Although it sccms paratloxical, the transistor- 
izod Q multiplier wit h no change in circuitry vvill 
also permit "peaking" au hicoming signal the 
way a vacuum-tube Q multiplier does. The mode 
of opération is seloetod by adjustment of the 
régénération control, and this thon usunlly re- 
quires a slight readjustment of the frequeney 
wntrol. The peaking efl'eet is not quite as pro- 
nounced as the notch, but it is still adéquate to 
give fairly good single-signal e.w. réception with 

" K.g;., Dôme, Télévision Trinciptes, p. 197, published by 
.McGraw-Hill Roolc (Jo., New York. 

a reeeiver of otherwise inadéquate selectivity. 
The principle of regenerative peaking of this 

type has been used in amateur radio l)efore.s 

Apparently the regenerative circuit builds up the 
signal and feeds it back to the amplifier at a 
higher level and in the proper phase to add to 
the original signal. The notch effect described 
earlier works in a similar manner except tlrnt the 
adjustment of the regenerative circuit is such 
that it feeds back the signal ont of phase. 

The schematic diagram of the Q multiplier is 
Fig. i. The inductor Lt furnishes eoupling from 
the reeeiver to the Q multiplier, and LU is in- 
eluded mercly to pmvent shori.-cireuiting the 
receiver's plate supply. Tho multiplier proper con- 
sista of the tunable circuit CiC»Ls conuected to 
a. transistor in the eollector-tuned common-base 
oscillator circuit usiug capacitive feedback via 

Itcgenerat ion is controlled by varying the d.c. 
opérâting voltage tlnough <lropping resistor Ri. 

Layout 
The, unit and povver supply are built in a small 
'btensen, " Ke^eiUM'utive AmplUication at Signal Fre- 

quency," QW, Doccmber. 1935. 

The Q multiplier and its battery supply are combîned tn one small Minibox. The single transistor is visible near the 
top right corner. 



TO MIXER .w PLATE^y Wl 

se 

REGENERATION 

Fig. T —Circuit diagram of the transîstorized Q multiplier. Unlessotherwise indicated, capacitances are in résistances 
are in ohms, resistors are 'A watt. 

Ci—1 S-iU/if. variable capacitor (Hammarlund HF-15). Lj—500-1 OOO-juh. slug-tuned coil (North Hills IIO-J). 
Li—1000-2000-/ih. slug-tuned coil (North Hills 120-K. Qi—CK768 PNP (unction transistor. 

North Hills Electric Co., Mineola, N. Y.). Wi—Three-foot length of RG-58/U cable. 

aluminum "Minibox" measuringS X 2 J4 X 2^ 
iaches (Bud CII-3004) and the opérât,ing contrôla 
are mounted on a Incite or aluminum subpanel. 
As you can see from the photographs, ail parts of 
the unit are built on one half of the box. This 
foature not only simplifies construction but makes 
a battery change a simple job, even if this is 
required only a couple of times a year! 

AU major components, such as the two slug- 
tuned eoils, tie point, battery holder, régénération 
and tuning controls, are mounted directly on the 
box and subpanel. The remaining resistors, ea- 
paeitors and the single transistor are supported 
by their conneetions to the above parts. 

The two slug-tuned coils, Li and Lare cen- 
tered on the box and spaeed one inch apart on 
centers. Operating controls Ci and lii are placed 
1M niches from the ends of the subpanel and 
centered. The tie point mounts directly behind 
tuning eontrol Ci. 

Power for the unit is supplied by four penlight 
cella (type 912) which are mounted in the battery 
holder (Lafayette Radio Co. Stock No. MS-IVO) 
directly behind régénération eontrol Ri. Total 
drain on the battery never exceeds 0.2 ma. 

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

When soldering the transistor in plane, be 
sureto take the usual précautions against beat 
damage. 

JUignment 
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 donc 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 

the shield to any eonvenient nearby ground point. 
If you are one of tliose peoplc who is afraid to 
take the bottom plate off his receiver,4 and you 
tiave a receiver with octal tubes, a "chicken con- 
nection" can be made by removing the mixer 
tube and wrappmg a short pieee of smail wire 
around the plate pin. Reinsert the tube in its 
socket and solder the conter conductor of the coax 
to the small wire eoming from the plate pin. Now 
ground the coax shield to the receiver châssis. It 
is important to insulate the lead from the tubo 
pin to the coax, and to keep it as short as possible 
to prevent stray pickup. 

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

Now it Ls time to turn on the receiver and tune 
in a signai strong enough to give an S-meter 
reading. Any decent signal on the broadeast bond 
wUl do. Next, tune the slug on Li until the signal 
peaks up. ActuaUy, 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 been suceessfully 
completed the Q multiplier is properly connected 
to the receiver and when switehed to "off" will 
not affect normal receiver opération. 

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

(C'ontinued on page 150) 
4 Goodman, "Who's Afraid of a 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 ** 

âRTiFiciAT, f-iu-th Huiellites plannod to tio 
j\ launchod by the United States as a part of 

-i- ■*- the International Geophysieal Year vvill be 
of sevei'al types, eaeh eontaining a différent com- 
binatiou of scientific experiments. One group of 
satellite designs will provide continuous trans- 
mission of telemetered scientific information 
which will be rather easily reeeived and reeorded 
by interested radio amateurs and high-fîdelity 
hobbyists, or by scientific organizations. This 
gi'oup of expeiâments will measure the intensity 
of the solar radiation in the Lyman-ulpha région 
of the hydrogen spuctrum, the intensity of pri- 
mary cosniic, rays, and environmental conditions. 
Wide volunteer participation is désirable for 
recciving and recording data from those satellites 
cmploymg continuons lelemetering. Participation 
in areas not near a primary telemetry recording 
station will be partieularly valuable. 

A second group of satellites will employ satel- 
lite-irorne tape recorders for obtaining complété 
synoptic data, or will require relatively Idgh 
power consumption for making measurements. 
Such satellite ilesigns will curry a "command" 
rcceiver to initiate data transmission upon inter- 
rogation by onc of the primary telemetry record- 
ing stations. General participation in the collec- 
tion of data from this second group of satellites 
is impraetical, However, limited participation by 
volunteers looatod near enough to a primary 
station to receive the data initiated upon com- 
mand may be of value as a backup to the primary 
recording. 

Wïth one exception, ail telemetered data from 
* tl. S. Naval Research Laboratory, Washington, D. G. 
** State University of lowa. 

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 signais. High-fidelity f.m. tuners 
eover this transmission frequency, which lies at 
the upper end of the f.m. broadeast band, and 
could easily be adapted to réception of these sig- 
nais by the addition of an il.m. deteetor. ('om- 
mereially availabie antennas for fringe-area ré- 
ception of f.m. broadeast signais should provide 
adéquate gain for ail but the most unfavorable 
réception conditions. AU frequency eomponents 
of the telemetry signais lie below 15 kilocycles and 
are thus vvithin the recording capability of many 
of the magnetic tape recorders now in use in home 
high-fideUty musie Systems. 

The idéal amateur recording would be made 
with a high-fidelity stéréophonie home tape 
reeordor operated at its maximum tape speed. 
Stéréophonie or dual-track heads are availabie 
for most of these recorders. One recording track 
would carry the sateUite telemetry signal vhile 
the second was being used simultaneously to 
record regularly-broadcast, WWY timing signais, 
including at least one time anuouncement.1 

Single-track recordings without the précision 
timing signais could be of interest in many cases, 
as in the event of a sateUite with short active life 
or the occurrence of an imusual scientific event 
during t he recording interval. 

1 \nother possibility for simultancous recording on a 
inonaurai (but hivh-fideiity) recorder is to ose a simple 
mixer and feed the telemetering signais and VVWV simul- 
taneoiisly to tlio tape. A low-pass filter—ontotîF in the 
neighborhood of 2500 cycles — would prevent any eom- 
ponents of the WWV voice aunouucements from interfering 
with the telemetry recording, in the Lyman-alpha expori- 
ment. — Rditor. 

Tape recorder developed for saîellîfe instrumentation. 
Note paper clip in foreground for sîze comparison. 
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A. VOLUNTEER TELEMETRY RECEPTION 
OF DATA FROM THE LYMAN-ALPHA 
ENVIRONMENTAL SATELLITE 

Scieutific expérimenta in the Lyman-alpha 
environmental satellite will be devoted to a 
study of measurement of ultraviolet, radiation 
in the Lyman-alpha région of the solar spcctrum 
and environmental measurements relative to 
satellite températures and collisions bet ween the 
satellite and micrometcoric particles.2 

Solar Lyman-alpha radiation will be rneasured 
by means of a highly specialized type of ionization 
chamber sensitive only in the desired région of 
the solar spcctrum. Solar radiation ahvays con- 
tains enei'gj" in the Lyman-alpha région, with 
marked inereases occurring during periods of 
solar tiares. The satellite solar Lyman-alpha 
experiment proposes to sludy both the Lyman- 
alpha radiation from the quiescent sun and the 
peak values assoeiated with solar tiares. 

Since the proposed orbit for the earth satellite 
will cover nearly t vvo t hirds of the earth's surface, 
the eost of a suffieient number of reeording sta- 
tions to provide continuons observation would be 
prohibitive. Primary ground reeording stations 
will be installed along roughly a north-south line 
extending ilown the east coast of the United 
States and the west coast of South America. 
Tltis ehnin of reeording stations will provide 
approximately a one-per-orbït observation of the 
teleroetcred satellite signais. Meager information 
regarding the corrélation of Lyman-alpha radia- 
tion with observed solar flares will be provided 
by a telemetry memory unit in the satellite. The 
mamory unit will store data on the peak or maxi- 
mum value of solar Lyman-alpha radiation in 
each orbit, for continuons transmission during 
the succeeding orbit. This information will be 
recordod by primary reeording stations and will 
be valuable when correiated with visually- 
observed soiar flares. 

In addition, the telemetry System will be trans- 
mitting data on instantaneous values for study 
of radiation from a quiescent sun. The occurrence 
of a solar tiare during the brief iuterval when the 
satellite is passing over one of the primary reeord- 
ing stations, where the signais would be recorded 
with précision timing markers, would be désirable 
indeed. ITnfortunately, the possibility tliat tiùs 
will happen is quitc remote. An adéquate number 
of amateur observera, properly distributed, could 
make certain the reeording of soiar Lyman-alpha 
radiation as a funetion of time during a solar 
fiare. Of ail the satellite expérimenta, it is here 
that the amateur observer has the greatest poten- 
t.ial contribution. The amateur observer who can 
have (1) a solar tiare ocour while (2) the satellite 
is passiug overhead viewing the sun while t:ï) 
he is making a usable telemetering reeording, 
would be most weicomc! 

2 The Lyman-alpha experiment is under the direction of 
H. Friedman of the Naval Research Laboratory; the portion 
of the instrumentation euticemed with environmental 
measurements is under the direction of H, E. LaGovv, also 
of the Naval Eeseareh Laboratory. 

One other measurement is required to complété 
data for the solar Lyman-alpha experiment; viz., 
a détermination of the aspect of the satellite with 
respect to the sun. Aspect, information is deter- 
mined by study of signais supplied by silicon solar 
aspect cells located on the equator of the satellite. 

Other Experiments 
Satellite températures will be measured by 

means of three thermistors located (1) in the 
internai instrument package, (2) on the satellite 
outer shell near the equator, and (3) on the satel- 
lite outer shell near one pôle. 

The remainder of scientific experiments in this 
satellite design are thoso devoted to collisions 
between the satellite and micrometeoric parti- 
cles. Three and possibly four types of experiments 
will lie porformed. The tiret type will use 
small érosion gauges attnehed to the outer surface 
of the satellite. Thèse consist of thin film resistors 
deposited on glass, and by monitoring the résist- 
ance of these gauges it is possible to deteet wear- 
ing away of the résistive éléments due to collision 
with small particles. A cadmium sulfide deteetor, 
consisting of a photo-resistive clément covered 
by an opaque material, may be substituted for 
one of these érosion guages. When exposed to 
sunlight the résistance of this élément will be 
a funetion of the amount of opaque material 
which has been removed from the sensitive élé- 
ment by collision with small particles. 

Impacts with particles suffieiently 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 différent initial values it is pos- 
sible for the single differential pressure measure- 
ment to indieate puneture of either or both zones. 

The final meteor experiment uses a group of 
sensitive microphones attachcd to the skin of the 
satellite as dctecting éléments. Signais from these 
microphones drive spécial counting eircuitry 
assoeiated with the telemetry System to eontinu- 
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 useil to monitor battery voltages and 
provide calibration and identification signais. 

Si&nal Codes 
The telemetry encoder System produced for 

this satellite design transmits a séries of liîgh- 
froquency audio bursts in which intelligence is 
earried in the burst frequency, tiie time duration 
of the burst, and the duration of the interval 
between bursts. Burst frequencies lie in the région 
between 5 kc. and 12.5 ke. Burst durations and 
blank intervais can vary over a range of 4 to HO 
milliseeonds, although the dynamie ranges of 
raany intervais are restrieted to permit proper 
availabiiity of telemetry time for the solar 
'Lyman-alpha experiment. Rach frame or scan 
of ail input signais eontains sixteen bursts and 
spaces between bursts, thus providing 48 poten- 

42 QST for 



Table I 

Teiemetry Channel Assignments 
Lyman-Alpha Environmental Satellite 

High Frequrncy Burst BurU Duration ïnterml Betwcm BurxU 

(S 
■ate 
ts 
ate 
ts 

■ate 
ts 
.emperature 
ts 
•ate 
ts 

tial information ohaimeis even t.hough only 17 
différent scientific data signais are to bo trans- 
mitted. 

The eurrently planned teiemetry channel 
assignments are shotvn in Table I. Therc is a 
fréquent répétition of Clhannels À and 13, présenta 
ing solar Lyman-alpha and soiar aspect signais. 
This fréquent répétition, together vvith the use of 
a tiigh-frequeney burst display vvhich pcrmits a 
continuously-variable frequency to follow instan- 
taneous changes, provides the neeessary informa- 
tion from the input devices. Teehnical considéra- 
tions dictate a. sirnilar répétition of the associated 
time intcrval channels Al, A2, 131, and B2. 

The général chanudor of a set of calibrai ion 
eurves for a typieul teiemetry encoder is shown 
in t'ig. 1. itach telemetei-ing System must receive 
extensive individual (cilibration, so the (airves 
are uot to lie considercd adéquate for data inter- 
prétation. They do, however, présent sufticienl 
information to euabie an amateur observer to 
déterminé vhich records he bas ma<le could bc of 
potential interest to the scientist wliose equip- 
ment is instalicd in the satellite. It should be 
noted that the cadmium sulfide ce 11 meteor dctec- 
tor may not be flovvu, in wliieli case it will be 
rcplaced by a surface érosion gauge sirnilar to 
those included in channels El and Fl. Présent 
status of the possible cadmium sulfide ceil esperi- 
ment does not permit présentation of approxi- 
matc cuiibration at tins lime. 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 récently announced change in the 

1J. S. Satellite program, the cosmie-ray experi- 
ment developed by the State University of lowa 3 

will lie launched by a vehicle developed by the 
U, S. Army. At the time of this writing two 
différent sets of instruments or "payloads" are 
being prepared. One set measures cosmic rays, 
meteoric density, and several temperatmes on 
the satellite. The other payload includes the same 
measurements but also involves a tape recorder 
and ground interrogation system. When the 
satellite is launched an announcement will be 
made as to vvhich payload is involved. 

Cosmic Ray Discussion 
The measurement of cosmio-ray intensity out- 

side the atmosphère of the eart h and over a wide 
range of latitude is important to learning more 
both about theso partieles and about the planet 
Earth. The theory of the SUI cosmio-ray experi- 
ment lias beeu discussed elsewhere 1 but will be 
summarized here for the sake of completeness. 

A single satellite-borne Geiger coimter measur- 
ing the total omnidireetional cosmic-ray intensity 
will makc possible the study of the arrivai of the 
primary cosmic radiation on a comprehensive 
geographical and temporal basis for the first time. 
A storage System, vvhich esscntially stores the 
average counting rate for short periods of time, 
is included. The time requiml for one orbit. ean 
be split into. say, iifty segments and the average 
intensity for each segment tain be assigned with a 
statisi ieal uncertainty of less than 3.5 per cent. 
It can bc split into différent numbers of segments 

3 This u-ork is being carried ont under the direetion of 
James A. Van Allen and George H. Ludwig, State University 
of lowa. 

* .). A. Van Allen, "Cosmir R.ay Observations in Earth 
Satellites." in ScicrUific Uses of Earth Satellites, University 
of Miehigan lJresâ> Ann Arbor, Mich,; 1956, pp. 171-187. 
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HIGH FREQUENCY BURSTS: APPR0X1MATE CALIBRATION 
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Rg. 1 —Approxïmafe felemeter calibratïons. Tliese are représentative only; 
actual instruments will have individual calibrations for each satellite. 

with con'ûtjpondingly rcducod or inoroasod unccr- 
tainties. 

The data to be obtuined frotn such a tsysletu 
ran be interpreted with respectt to (ai détermina- 
tion of the effective geomagnetic field; (b) study 
of time variations of intensity, and their corré- 
lation with solar and magnetic observations, and 
with the intensity of seeondaries observed at 
ground stations; and (c) the magnetic rigidity 
spcctrum of the primary radiation. 

Measurements of Meteoric Matter 
Two instruments are being included in the in- 

strumentation for the Cosmie-ray satellite to 
make two types of measurements of small mete- 
oric particles, The tirst instrument is an impact 
microphone, which will respond to actual impacts 
of small particles hitting the satellite shell any- 
where on its surface. This measurement gives 
indications of the numbers of particles within 
a certain momentum range. 

The other instrument is composcd of several 
érosion gauges. Home of these are grid-like struo- 

riON tures eleetrically eonnectcd in 
  parallel. If one of the grid wires 

is hit by a partiele physically 
large enough to break the wire, 

 the over-ali résistance of the 
r string will change in a step-wiso 

— -40—êo—8o—iôo mariner. Aiso included in the 
SOLAR ASPECT CELL CURRENT Set of gUUgCS Is OTOÎ OOmpOSCd 
   of a very thin film of résistive 

i— material, The total résistance of 
- this gauge will change slowly as 
  the material is romoved by the 
NNELc"D,aE "sandblasting" action of eosmic 

7819 dust, traveling with a very high 
r counts relative velocity. The gauges for 

the measurement of meteoric 
l1?" , material were developwl and 

1 provided by the Air Force Oam- 
âSSIls Bï-aw bridg0 Hesearch Center. 
r ert v°lts Radio Equipaient 

The radio transmission and 
"TâT " telemetering system is being pro- 
'LTS duced and assembled at the Jet 
as-—Propulsion Laboratory of the 
nnels e-i f-i f ï California Institutc of Technol- 
fâce érosion"' ogy. The two payloads men- 
  tioned at the start of tlds section 

will each coutain two transmit- 
sli'—ioir~ï?K ters, one of which will operate on 

;e résistance ohms the primary tracking frequoncy 
-| 1 . of 108.000 megacycles, and the 
annëls 0-2 L other 0,1 the subsidiury fre- 
afi TtMTOWTÙiw quency 108.030 megacycles. Tho 
^ |  first paj-load will contain two 

tvansmitters which will operate 
J 1  coutmuouslv and will each carrv Lû 40 60 . oç foui' contmuous simultaneous 

chaimels of telemetering. Onc 
-esentatlve only; transmitter will radiate approxi- 
3,el,ite- mately 60 milliwatts of power ou 

108.030 megacycles. This trans- 
mitter will carry a batt.ery sup- 
ply which should enable il to 

remain operative for approximateiy two weeks. 
The telemetering will be carried in the form of 
amplitude modulation in standard KDB tele- 
metering Channels 2 tlirough 5 <518 to 1320 
c.p.s.). The frequoncy of the lowest chaimcl — 
the one beginning at 518 c.p.s. — may be shifted 
to some frequency above 2000 c.p.s. in order to 
insure compatibility with the primary Minitruck 
tracking network. Foru- chaxmels of information 
will be carried on the four telemetering bonds. 
This transmitter will use a turnstile untenna. 

The other transmitter will radiate approxi- 
mateiy 10 milliwatts of power on 108.000 mega- 
cycles. It will have a battery supply which 
should enable it to operate for approximateiy 
two months. This transmitter will also carry four 
channels of information on the same RDB tele- 
metering frequencies — in the form, however, of 
small-deviation phase modulation. The antenna 
for tliis transmitter will be formed by eleetrically 
spiitting tho satellite payload shell and driving 
the two pièces, thus générâting a Linearly poia- 
rized signal. 

EROSION GAGE RESISTANCE OHMS 

CHANNELS D-2,£-2 
SKIN TEMPERATURES 
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Although eight différent telemetering chaimels 
have becn mentioned, tvvo of these will bc used 
in dupiicate, iuaiee seven types of informatiou 
will bc earrîed, The higher-power transmitter will 
cany t wo température measurements. Chaunel 2 
(5l8-(i02 o.p.8.) will cany a measurement of the 
tem]icrature of the uutside of the payload case 
somcwhere near the aft end. Channei 3 (ti75-785 
c.p.w.) will earry a measurement of tlie tempéra- 
ture of the interior of the transmitter. Channei 4 
(888-1032 c.p.s.) will earry information derived 
from an impact microphone measuring the colli- 
sion freqneney with small meteors. Channei 5 
(1202-1308 c.p.s.) will earry cosmic ray informa- 
tion and is of the most interest so far as telemetry 
réception from other parts of the world is eon- 
c<"rned. 

For m of Information 
The information on the four channels earried 

by the low-power transmitter will be in the fovm 
of phase modulation and will lie recoverable by 
equipment of the type represented by the JPL 
Microlock System.5 Amateur radio stations pos- 
sessing this type of equipment should be able 
to reçoive this telemetry without difficulty. It 
inay also be possible for othors to reçoive the 
telemetry on this channei using more eonven- 
tional radio retteivers either with a discriminator 
or by the use of slopc détection on the side of the 
intermediate-frequency amplifier response eurve. 
The low-power transmitter will earry two tem- 
pérature measurements, a measurement of the 
change of résistance of the érosion gauges men- 
tioned above, and the cosrnic-ray measurement. 

Telemetry Recording 
It is most désirable that any telemetry rceuived 

from either of these transmitters be recorded on 
tnuguctic tape. If this is possible, it is furtlier 
désirable that some sort of standard frequency be 
plaeed on the tape, as well as indifiations of pré- 
cisé time. The GO-cycle line frequency may lie 
used as a standard frequency if it is accurately 
eontrolied. Alternativeiy, a 400-cycle tuning fork 
or similar device could be used. Time eau be put 
on the tape in the form of WWV ticks (the 440- 
cyclo note from WWV would also be a suitable 

5 TI, L. Richtcr, ''Microlock," QST, Decembcr, l'J.57. 

frequency référencé to check the speed of the 
maguetie tapel: however, the OOO-e.p.s. tone and 
voice ou WWV eould interféré with telemetering 
tones. 

If a. tape recorder is not n voilai île, information 
could lie recorded matmally by using a suitable 
baud-pass filter for telemetering Channei 5. The 
information on Channei 5 is a measure of the 
insiantaneous ionization caused by cosmic radia- 
tion. The instrumentation consists of a Geiger- 
Muellcr counter tube operating into a scale-of- 
32 circuit. The output of the lust scaler circuit 
controls the frequency of the telemetering sub- 
carrier oscillator. The tone of the oseillator will 
change eacli time a new count goes into the lust 
circuit of the scaler. The tone will shift back and 
forth every time 16 total counts have iieen 
receiverl. This is expected to liap))en on the order 
of onee per second, if a band-pass filter is used to 
sepurate the Channei 5 tone from the other 
channels, the number of «vents taking place ovor 
a given time span can lie counted by car. 

The information from the impact microphone 
will be earried in a similar manner, the output 
of the microphone going into a scaie-oi'-two cir- 
cuit. The Channei 4 snbearrier oscillator on the 
higher-power transmitter will be eonnected to the 
seale-of-two circuit in such a way that the tone 
changes caeh time a count is received. impacts are 
expected on the order of once every few seconds, 
hence these could also be counted manually by 
the use of a proper band-pass fiiter. A simple 
filter for these two channels is shown in Fig. 2. 
it could casily be constructed and attached to 
the output of a reociver for the purpose of sorting 
ont one or both of these telemetering ehannels. 

It is préférable from the standpoint of the 
expei'imenter and the cognizant agency that, if 
possible, the telemetering be recorded in as com- 
plété a form as possible on mognctic tape. How- 
ever, tapes should not be sent before being 
risques ted. 

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

(Cnntinued nu page îtiO) 

Fig. 2—Simple band-pass filter for separating ouf one telemetering channei. Values of inductance and capacitance 
dépend on input and output impédances, 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 Corn riunications, in further récog- 
nition of the service rendered by fhe Radio Amateurs of 
Greater Syracuse, has designated the folfowing members 
of the RAGS commitfee as Honorary Naval Communîca- 
tors: Mrs. Trewey W. Pearson, K2QXI; Mr. Edward D. 
Eachus, K2DUY; Mr. John M. Jeffords, W2WS; Mr. Robert 
E. Ostrowskî, W2QAR; Mr. Raymond G. Schmiit, W2ABV; 
and Mr. Paul P. Blum, W2KCR. Each of the commitfee has 
received a membership card sîmîiar to that pictured 
above, together with a signed letter of appréciation 

from Rear Admirai Bruton, USN, W4IH. 

The following word is in from WGOPX and 
WflQTT on the November Smokepuff fi rings. 
Shot nnmbcr two tvhiehtvas fircd at OStdO Novena- 
bor 11) produced only disappointing resnlts. \ 
radar at 23 Me. received an echo for only ten 
seconds, but an ionosphère recorder at \Vhitc 
Sands had a 12 Mn. refiection l'or tlurty minutes. 
No reports of successful cloud réception by 
amatems vvere received. Hhot number three waS 
fired at 0555 on November 20 and produced a 
spectaeuiar visible glowing sodium eolumn, but 
the radars deteeted nothing aud tliere were no 
ham results. The Air Force again thanks ail those 
«'ho partieipated aud reports that mueli valuablo 
data has already been accumulated. Further tests 
are seheduled for Mardi or April. 

The Sunday afternoon tecknieal net of MARS 
1JSAF continues to meet at 1400 on 3205, 7540, 
7635 and 15,715 kc. Much of the January ses- 
sions will bo devofed to printed circuits. 

names. addresscs, interests and adûevements. It 
is an interesting volume to browse in, attd has 
1   published in a cleai'. readable tyîie with a 
minimum of typographical bulls. But, exeept for 
those minor errors wliich will creep into any 
publication of this size, W3VKD has donc a 
remarkable job. Not only tire ihe biographies 
arranged in the usual numerical, alphabetieal 
sequenee, but thore is a cross index in the baek 
which enables the traveling ham to lind out 
quiekiy who t he active amateurs are in any given 
town. The Ham RcgUtcr represents a whale of a 
lot of work on the part of W3VKD and company. 

WUIS, 80 years yoiuig himself, wants to reacv 
tivate the Obi Men's Radio Club, which hç origi- 
nally stnrtod in 1038. Those interested and who 
are at least 50 years old (that isn't oid! — Ed.) 
should write to VVlJIS, Route 1, Gardiner, Maine. 

The Tenn-Tucky Amateur Radio Club at Fort Campbell, 
Kentucky, is ccnducting classes for would-be amateurs at 
the post, and the word we have is that the facilîties are 
open to ail. Those interested contact the pest signal officer. 
Ma}. G. T. Pierce. One of the classes is pretured above. 

l in a Paris trip K2CUI learned Huit both 
F9I)M and FOMI) are uniformed policemen on 
the Paris Force. 

Consécutive QSOs for \Y7TPE 
W1EKO, both operating mobile. 

• \\ 4EKO and 

andv/oqk 
^ MORE- 

Dk 

The Ham Regider, editod by \V3\'Kil, lists 
over 8000 amateurs throughout the world, giving 

" COVS AND CilKLÇ - WEIMTERRUPT TUIS 
PROO.t2a.M TO SRIHC) VOL) A SPECIAL BULLETIN- 

'JUNIOR SPACE CADETS -HAVE JUSTIKIVAPEI> 
TN&EARTN SATELLITE..'" 
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Fob one short moment lie watched, unable to 
move to the switch. Tiny white sparks 
bounced off the filaments of the 86G's. Funny. 

Voe eould see them even through the dense bluc 
glow o! the reetifiers. 

ïhe spai'ks got bigger. Flakes of oxide peeled 
olT. Ile moved to throw the primary switch. Even 
as he did, the growling iiower transformer 
stopped eomplaining, the filaments sagged, fell to 
the bottom of the envelope. 

It was too late. 
He eould envision the hurtling Kintups III 

some 500 miles overhead, veetoring in on Satel- 
lite II. But there was no more that he eould do 
noiv. He oouidn't even oall to tell them he had 
failed. 

Occurrence 

in 

Alpha Sub 1 

BY WILBERT R. HILBRINK,* W8KKQ 

Perhaps Kduard eould do it. Eduard's station 
at Papeete had alerted the other groupe — the 
Marquesas, the Tunmotu, Kapa. And him, of 
eourse, on Tubuai. But they were ail down, novv, 
except Hduard. Flduard had eounted ou him 
because he had the most reliable primary povver 
in that southern ciuster of Frcnrh Oeeania 
islands. 

Now, because a filter eapaeitor had ehosen just 
this time to demonstrate that dieleetrics aren't 
unfailmg, lie was pou erless. 

It had ail begun just 24 hours before. . . . 

Negotiations at the UN appeared to hâve 
resolved the whole thing. ïhe United States, in 
debate with représentatives of the Interspatial 
Réservations Oommittee, had presented an élo- 
quent argument. ïhe U. S. eontended that the 
proposed launching of Satellite II iuto Alpha Sub 
1 orbit constituted no infringoment on prior oecu- 
pants. There had been protests; the most notable 
was that of the Sovio représentative who 
stomped, with unseemly diplomatie pique, from 
the rhambers. 

However, Satellite II was duly made ready for 
launching. The press detailed, with adéquate edi- 
torializing, an appraisal of Satellite IFs poten- 
trialities, signiiieance, and eost. 

*180 West South St., Wortkiniiton OUo 

But what the press did not recount was the 
dandestine session of foreign delegates with a 
U. S. représentative following the adjournment 
of the formai U. N. conclave. The press did not 
leak one word of that smoldering i2-hour swivet 
of argument, cuunter argument, quasi-threat and 
coimtcr-threat because the press didn't know 
what had happened behind those locked doors. 

However, three agencies — iri addition to that 
group which was the project team on Satellite II 
— were advised. 

One was a certain Pacific-based command 
which had two speeially equipped ships (dis- 
guised as repair vessels but actually laden to the 
tojimast with communications gear) carrymg on 
surveillance in a designated triangular area. 

The second was the Canadian government 
which was apprised that its part in the afi'air was 
that of the essential rôle of decoy to thwart 
security leaks. 

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

Ail three of these parties to the confidence ao- 
cepted with the utmost gravity and concern the 
trust which had been placcd in them. But of the 
three, the one who received his obligation with 
the most enthusiasm was one Fiduard Douert, 
aide to the Tahitian plenipotentiary. For it was 
to Douert — during the animal fever-indueed in- 
disposition of the governor — that the matter 
was entrusted. 

Douert's enthusiasm stemmed from both his 
personality and his hobby. It w as his personality 
which contvibuted intensity; it was liis hobby 
which contributed technical knowiedge. 

For Eduard Douert's hobby was amateur 
radio. Which was most fortunate; for the instruc- 
tions he was to act upon in the naine of the gov- 
ernor called upon him to make use of ail com- 
munications faeilities vrithin the islund group. 

And Eduard Douert, although the most loyal 
of civil officiais, was practioal. Thereforo he knew 
that when the francs were on the table, he would 
have to rely on the dévotion of his fellow ama- 
teiu'B. (It is tributc to Eduard Douert's honesty 
that hia reliance on his ham colleagues was not. 
based entirely on sentiment; for he was ail too 
familial' with the inadequacies of the government 
communications faeilities.) 

Douert knew uell every amateur in this scat- 
tered covcy of tropical isles called French 
Oeeania. They were few enough, and hungry 
enough for news of the other islands that they 
had organized the Palm Tree Net which cou- 
vened via radiophone twice each week. He eould 
recite with précision their equipment inventory, 
their power, their opéra ting preferences — and 
their skills. And knowing ail this he carefully 
chose three and to them dispatched by govern- 
ment courier the essence of the commission they 
would be called upon to respond to within the 
uext 24 hours. . . . 

When Luis Bonadventure received word from 
Eduard Douert, he frowned. He reud again 
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Eduard's succinct dispatch. Then he walked to 
the palm-thatched shaek behind his villa. He 
started the gasoline power unit, fiipped on the 
receiver switch. As he reflectively gazed at the 
transmitter he recalled that ouly two days before 
lie and Eduard had CiSU'cd. His signal, Eduard 
said then, was good. l'erhaps thoru wus a iittle 
hum on the currier, but it wusn't bad. 

Not bad, thought Luis. But tlie T-55 in the 
final was getting very old. Ah, su; this one had 
done well till now. Certainly it would last a Iittle 
longer. 

He turned on the transmitter, switched to 
c.w. position, and pushed the koy. The loading 
was too light and he tightened vip on the link. 

ri ^ l,jis 

r\ (O ifs TUQHED ON K-' lll_jSSl S; THE 
' — f ^ .rS'JSP TGANSMUIER 

Uj . M ^ © l t 

4- ^ - 

lt was at that moment that Luis knew he 
should have been satisfied witli a plate reuding of 
13') mils. It was at that moment that Luis Bon- 
adventure, EOSBL on Tubuai, was taught the 
tirât of a, sériés of lessous on the perversity of 
inauimate objcets. 

■ Beeause, for somc reason not évident, the 
needle violently slammcd over to the pin, the 
T55 [ilate reddenod, and its filament parteil, 

He kicked olï the power and for a moment was 
unrestrainedly profane. It was his interval ùf 
relief. But even as he realized how futile his out- 
burst was, he alieady was trying to reeall what 
tubes were lying in the junk box. 

They were few and mostly reeeiving types, he 
saw, as lie laid them out on the tloor. Among 
them were a tiFO (marked "low" on the adhesive 
tape rolled 'round, its base i : some (iJ5's, a 40, a 45 
-  and, hold! — a "210. 

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

Luis glanced at the dock. It was almost. time 
for Eduard to call. Ile sv\ ung the reeeiver down 
to 7295. A few Hawaiians and a W'O braeketed 
the frequeney; Eduard's husky signai would 
easily drive tlrrough. As he plugged in tlie soldcr- 
ing iron, Eduard eallrd: 

"F08BZ culling the Oeeania Palm Tree Net. 
F08BZ standing by for alphubctical eheck-in." 

The uthers ealled in; Don, F08BA: and 
Charles, F08BF, at Bapa, with his metallic- 
sounding single-liutton mike. Then silence, as 
they waited for him. 

Ile worked rapidly, quiekly "taeked" in the 
ehanged plate lead wiring for the 210. Eduard 

called him again, then began transmitting modi- 
fied instructions to these confidants 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 ueutraiization, and baeked oi'f the untonna 
emipling. Ile ealled in, with only 50 mils showing 
on the plate milliameter. 

Eduard came right baek. "K08BL, this is 
FOSBZ. 1 read you, Luis, but you're not quite up 
to usual strength. Uid you get the wonl?" 

Luis a.cknowledged, quiekly explained, and 
signed. There would be another schcdule in an 
hour. Ile must conserve the remaining life of the 
uurient 210. For while transmitting he had 
notieed the tell taie blue glow in its envelopc and 
knew he eould not cxpect long life from this tube. 

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

Six thoumnd mi les away there imx a roar on a 
launrhing pad soincu'here in the United States and 
Satellite II, enscanred in its primary vehirle, bei/an 
its Jlight towanl Orhit Alpha Suh 1. 

Luis dropped his magazine. He re-read Ed- 
uard's dispatch' 

"luntups III and Satellite II are expeeted to 
pass over the Oeeania group Saturday after 1300 
liours, Pacific Standard Thnc, The two satellites 
will be on intersecting orbits and may come 
eritically close to collision courses while over this 
area, These spaee bodies are being monitored and 
the United States Government h,as taken stops to 
destroy its Satellite II should a collision soem 
likely. 

"\Ve have been asked to baek up t.heir self- 
destruetion transmissions on a secondai'}' fre- 
queney whieh lies just above the 7 megucyclc 
amateur band. Your iielp is asked. 

You will be told the frequeney in ample time 
to time your transmitters. Transmissions must be 
e,w. Bcgin transmissions 15 minutes after Condi- 
tion Zéro is nnnouneed over the Palm Tree Net. 
Send V's at the rate of about two per second. We 
will begin our net seheduies at 1300. 

" Please undersfaml that grave international 
eousequenees eould fol low should a collision 
ooeur between t he two satellites." 

That was ail. Luis knew Eduard well. His short 
dispateh was understated, typical of Eduard 
when he was unusually affeeted. 

The eloek ticked on. Luis îdly ieafed through 
the magazine. Then, through the slight race of 
thunderstorm static came Eduard's call: 

"Palm Tree Net, frequeney is 7402. Synehron- 
ize docks to 1.430 — now. Repeat, frequeney 7402 
kiloeycles, time now 1430. Please aeknowledge." 

F08BA came baek. But tlicre was no word 
from Charles, i.uis roported in, and Eduard 
elosed the sehedule with the words: 

"We've lost Charles. Must lie that power unit 
of his. Please stand by for possible transmissions 
evory 15 minutes." 

Yes, it must be Charles' old gasoline generator. 
Luis mused. Charles often had belabored it, ovur- 
hauled it, and made repeated lush-up repuirs 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 
ilust. He ought to l'eally elean tip the place and 
get rid ol some of that old gear, he thought. Time 
to thoroughly renovate, take inventory, do some 
re-building. Why, he hadn't used that old tuned- 
plate, tuned-gi'id transmitter since before the 
war. But he hated to part with it. It was sort of a 
memento, a reminder of those days when on 40 
meters he could — 

"Palm Tree Net, Condition Zéro. Condition 
Zéro, Condition Zéro. Time now 1437, repeat 
1437. Transmit in 15 minutes. Aeknowledge, 
over." The only hint of exeitement in Eduard's 
voice was in his speech rate which was just a littlc 
faster than normal. 

No one came back. Luis realized that only he 
and Eduard were left. Eduard came on again, 
ealling Condition Zéro. 

Luis threw the transmit switch: ''F08BZ, 
o. k.. Condition Zéro, time now 1438 plus." 

He stood by and waited. Ten seconds. Fiftecn. 
Twenty. He tried again. As he talked Luis saw 
the plate meter reading sinking down. He glanced 
at the final; the bine film in the tube was now a 
heavier violet. The tube had gone soft. The plate 
mcter road only 10 mils! 

" F08BL, this is FOSBZ. You are very, very 
weak. Please try to meet Condition Zéro in 13 
minutes. Only you and I are left. Ont." 

Luis did not even stop to induige in a string of 
invective. He must work fast. Why he hadn't 
thought earlier of the old 211 in the t.p.t.g. rig, ho 
didn't know. But he wouldn't havo time to unlash 
the 50-watt socket and install it in place of the 
210. But there was a way he could gct a strong 
signal on the right frequency: the Goyder lock 
cii-cuit! 

He pulled the old breadboard mounted 50- 
wattor from the shelf and sat it on the operating 
table. Let's sec, need 10 volts for the filament, key 
leads, tie the v.f.o. output link over the grid eoil 
of the 211. 

The minutes slipped by as he eut and stripped 
vvires, waiting for the soidering bon to smoke. 
Only four minutes remained as he aoldered the 
new filament leads to the 10-volt tap on the trans- 
former. He turned on the switch. 
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The brilliance of the 211 came as a surprise; he 
hadn't remembered it being that bright. 

Luis timed the v.f.o. 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 eapacitor of the 211 and 
heard the signal swish into lock ou the v.f.o. fre- 
quency. He swung the anteima coupling link into 
the plate coil and heard the signal flatten out to a 
blatting buzz as it bloeked out the receiver. 
Maybc 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. Hc sat down, 
made a log entry, and began to send V's just as 
the clook turned 1452 hoin-s. 

As he eontinued his V's, he tuned his receiver 
to one of his weaker beat frequencies in order to 
monitor his signal. It seemed stable enough; but 
it had that slightly modulated, résonant Sound 
that was so characteristic of the old self-excited 
oscillator. Home tubes were différent from others 
in the modulation thoy produced, he recalled, 
thinking of the old days when the Hartley and the 
t.p.t.g. and the Oolpitts were ail 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 wusn't much of a récognition test, really, 
because it dependod on so many things like au- 
tenna loailing and grid leak and how much the rig 
vibratcd as a guy hit the key, and how much over 
rating hc was running the bottle and how much 
filtor he had in the power supply — 

The power supply thumped. For a short mo- 
ment he watched, unablo to grab the switch. 
Hparks danced off the filaments of the Slili's 
a.nd suddenly the groaning of the transformer 
stopped. The reetifiers had given up to a shorted 
filter eapacitor. 

Eduard had counted on him. But then, Ed- 
uard, too, was ou the air. And Eduard's strong 
signal would be steady as a rock — elean, pure 
il. o, with no trace of ripple. Luis' improvised rig 
would be no match for it; but Eduard had de- 
pended on him and he had failed. 

He could envision the two satellites overfaead 
on collision course. Luis sighod; the dock showed 
that lie had been abie to transmit V's for only one 
and one-half minutes. . . . 

The United States govemment agency respon- 
sible for the technical aspects of the Satellite II 
program transmitted a copy of its report to the 
State Department. It was studied there with 
great mterest by the tedmical ad viser to State, 
who cbcled in red certain paragraphs and recom- 
mended to his chief that these be dispatched to 
the représentative of the govemment of France. 

The chainiels of diplomatie communication 
frequently are devions and slow. But it is notable 
that this mémoire was given the highest priority 
and it reaehcd Tahiti a very few hours after 
dispatch. 

Subscquently it was placed in the hauds of 
Eduard Douert with the governor's instructions 
that he, Douert, take sueh action as was neues- 
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sary to couvey the officiai attitude of the govern- 
meut to the parties coneerned. 

Doucrt was one of the parties coneerned and 
after he had made known to His i^xccllency the 
tacts of the whole matter, with that gcntleman's 
full accord he set about completing some com- 
mercial errands before leaving for Tubuai in the 
governor'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 Zéro had virtually sabotaged 
Luis' amateur station, 

Eduard entered carrying a very large brovvn 
box and a dispatch case; Luis greetcd hina with a 
wave of a hot soldering iron and in explanation 
pointed to his rig spread ont on the workbench. 

"Luis, what happened? Your last phone trans- 
mission before Condition Zéro. It was so weak. 
And yet we heard you — the monitors at the 
government station — seuding V's on the correct 
frequency. So strong, too, and then, they tell me, 
pfft! You are gone." 

" I will tell you, Eduard, it was an afternoon to 
drive a mau mad. But first, what happened to t he 
satellites? " 

Eduard's eyes sparkled. "l'U tell you in due 
time." Ile sat down and said, "Tell me what 
happened to you." 

So Luis unfolded his taie 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 II program 
has boen completed. 

"This satellite came dangerously close to col- 
lision with Kintups III in the French Oeeania 
area, and Condition Zéro was put into etïeet to 
destroy Satellite II before such a collision could 
take place. However, self-destruction of Satellite 
Il did not occur. ..." 

Luis stopped. "We i'ailcd, Eduard, we failed!" 
"Read on," Eduard said gravely. Luis con- 

tinued : 
"But collision fortunately did not occur, 

either, and the satellite made a suecessful re- 
entry into the earth's atmosphère and has beeu 
recovered by the Project administrai ors. 

"Internai examination of the recovered satel- 
lite showed that only one of the threc self-destrue- 
tion circuits had been activated. This should have 
been enough to bring about destruction. This 
particular circuit which was activated was that 
tuned to reçoive radio waves on 7402 kilocycles. 
That the satellite did not destroy itself on activa- 
tion of this circuit was eaused by failure of inter- 
nai detonating devices. ..." 

"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 httle rough. 1 told you what I 
had on the ah1." 

"Read on," Eduard ordored. And Luis read on: 
"Further examination of the 7402 kilocycle re- 

ceiver circuit shows that certain components nee- 

essary to c.w. réception, had failed. Thus it can 
be reasonably sure that this receivmg circuit was 
triggered by a modulated transmission, probably 
m.c.w. either deliberately eaused or brought 
about incidentally by a variety of causes inherent 
in the transmitter or its power supply. ..." 

Luis paused. Eduard said pointedly. "The 
monitors tell me that your note was some what 
modulated, Luis." 

Luis read the final paragraph: 
"This government on behalf of the United 

States government wishes to express its gratitude 
to you for so suecessfuliy meeting this obligation 
which you voluntarily assumud. ..." 

Eduard saw that Luis was flustered. "My 
friend, we should try some of your excellent 
wine." Approoiating the recess, Luis left, return- 
ing in a moment with the rosé and two glasses. As 
he puiled the cork, Eduard said severely: 

"But it is not ail good news, my friend. The 
monitors at the Bureau Télégraphique aiso tell 
me you were on phone early Sunday morning 
with a rough carrier and badly frequency modu- 
lating. They say they will file a report. What of 
this?" 

Luis reddened. " It's truc, Eduard. I was so lot 
down when the power supply blew up. Later that 
night I iired up the old t.p.t.g. 211, using the 
v.f.o.-drivcr supply. And Eduard, 1 used loop 
modulation, with a earbon mike, like in the old 
days!" 

Eduard said nothmg but opened the package 
he had brought. 

" Wc knevv you needed some new tilter capaci- 
tors. And you were so weak on Saturday 1 
thought some new tubes might help." And ho 
begau placiug on the table, one by one, the parts 
and tubes that would give new life to B'OSBL. 

Luis poured the wine, handed a glass to 
Eduard. 

"1 am deeply appréciative, my friend. But 
the violation — will they suspend my license?" 

Eduard snifi'ed the vint âge. "Luis," lie said, 
"the govemor can influence strongly the Bureau 
Télégraphique. And I, do not forget, can strongly 
influence the govemor!" 

He lifted his glass: "Soixante-treize," he 
toasted. 

"Scventy-thrce," reponded Luis. 
And they laughed and drank the wine. 
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Animal A.R.R.L. Novice Roundup 

Compétition 

February 1 through February 16 

Ciet those pencils sharpened and complété that 
f piece of gear you've been working on hoeuuse 

away we go for the seventh tinntial NR eontast! 
Novices in ail parts of the U. S. and its posses- 

sions will again compete for top laurels, Rnles 
and participation are simple. Non-Novices QSO 
Novices only, rendering their (JSO number and 
section. Novices QSO either uoti-N oviccs or 
Novices, exehanging tlie saine information. The 
maximum allowable time is iO hours, in whieh 
ail operating, listening and logging is iiminded. 
Voit don't hâve to worry about snck-tîme, home- 
work, daling and Ihe wiuter prom, beeause that 
time doesn't count! 

Scorîng 
No spécial tutor or matHematician is needed to 

obtain your final score. Just add the total num- 
ber of your Roundup QSOs to the highest w.p.m. 
from your ( TJ certifieate and multiply the total 
of these two by the number of ilijfei-cnl ARRL 
sections tsce page ti) workcd during the contcst. 
IVhat! no t i' award? Theu vhcck page .S2 of tins 
(JST for the dates and détails of f.'P nuis. Al- 
though a Code Froficîency Kndorsement Stiekcr 
isn't tnandatory, the extra points that can be 
obtained by huving one may mean the différence 
betwccn coming in first or second in your sect ion, 

The 80- 40- 15- and 2-meter bands will get a 
real workout tis usual, and it will do well for the 
Novice to check the frequencics just above and 
below the 3700-8750 ko.., 7150-7200 ko., 21,100- 
21,250 ko., nud 145-147 Me. fi'equeiusy seg- 
ments. This lias proven quitc effective in the past 

STATION KN40VG — SUMMARY OF CONTACTS 
NOVICE ROUNDUP 

ROUNDUP PERIOD 
«SVarfs 

Feb. 1 
6:00 p.m. 
Local Time 

Ends 
Feb. 16 
9:00 p.At. 
Local Timo 

in eliminating some non-Novice QRM in the 
Novice portion of the bands. 

How To Participa te 
Let's imagine KN40\rG in Alabama calls CQ 

NR and is answered by KN2UYZ in New 
Jersey. A correctly negotiated (^SO will look like 
this: 
(•(> NR CQ NR CQ NR DE KN4()VG 
KN40VG KN40VG K KN40VG KN4()VG 
DE KN2UYZ KN2UYZ KN21JYZ AR 
KN2inTZ DE KNIOVG R HR NR 3 ALA BK 
KN40VG DE KN2UYZ R HR NR G NNJ BK 
KN2UYZ DE KN40VG R TNX ES 73 SK 
DE KN40VG 

Short, effective and another point added to 
your score. 

Be sure to rend the ru le» curefully, check your 
gear, and send in to the ARRL Communications 
Department for < onvenient log forma. Sorry, 
Sputnik QSOs will not be counted as valid con- 
tacts. Gook luck and OU in the NR! 

Time, i ,\ril 
fVintact 1 Sent i 

!l ) Eligibility: Tltc oontest is otien to ail radio amateurs 
lu the AKK.L sections listed on page 6 of this Q£>T. 

2) Time: Ail contacts must be rnado during the eontest 
time indicated elsevvhere in this an- 
aounomneut. Time may be divided as 
desired but must nut oxceed 40 hours 

STTACTS total. 
IL QSOs: Contacts must include 

certain information sent in the furm 
   as siiown in the example. QSOs must 

J > • ujfifr ,r 0 • take place on the 80- 40- 16- or 2- 
ris \ ' euOi rte>v meter bands. Orossband contacts are :tinn Seçlion not pnrmitted. C.vv. to phone, e.vv. to as ccnrked c.w.. phone to phone, phone to c.w. 

— [ contacts arc pennittefl. Valid points 
isoi Feb. 2 1 i Ala, 1 1 K \'2U YZ JN. J. 1 can be srored by contacting stations 

1807 1 KXIAFO i W1FGF 2 not working in the eontest, upon ae- 
1902 1820 1850 3 1 9 C'onn. < 'onn. ceptancc of your number and section. 
1915 1920 4 fi j KN40U\r : «Ja. 3 and receipt of a number and section. 
2020 1910 2005 5 6 5 11 K-VOITAY i WIRBX 1 La. N. H. 4 5 <<Jnuttnucd on page 168) 
1200 Feb, 3 i 

1215 7 s KXQGC'W i m. 6 (232 8 12 WTSl'J 1 Am. 7 1240 9 4 i WIXJM 1 f 'onn. — 
(258 10 4 KX5HWK . Tes. 8 

Total opeating time: 3 hours 18 min. Bands u>:e.L: M). 40 and 15 

Claimed score; 10 contacts plus 10 CP - 20 X 8 (sections) - o>0 I have observed ail compétition rules as well as ail régulations estabiished for amateur radio in my country. My report is tnie and correct to the beat of my imowiedge. 
Signature:     

Sample log form that must 
be used by ail contestants. 
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Hints — Kinks 
md 

SERIES-PARALLEL SWITCHING CIRCUIT 
FOR POWER TRANSFORMER PRIMARIES 
The use of a. d.p.d.t. toggle switch to obtain 

full or rcduce plate voltage f'rom dual-primary 
types f)f power supplies raay not hâve occurred 
to the newly-initiated ham. The vvriter used the 
idea with a surplus transformer having dual 
primarics, and more recently with two identical 
low-voltîvge plate transformors of single primary 
design. 

Fig. 1 shows how the d.p.d.t. toggle switeh, 
Si, is wired to provide either séries or parallel 

-SERIES 
i pri. 

 P 

Fig. 1 —Diagram of the series-parallel swïtching circuit 
for plate power transformers. The d.p.d.t. control switch 
St is shown in the paraliel-connection position. Sa is a 

conventional on-off switch. 

opération of the primary windings. To avoid 
complication in the diagram the secondary cir- 
cuit is not shown. If two transformers are used 
in the circuit, the secondary windings shouid bo 
joined together to form a «enter bip and thon 
coimected to a typical full-wave rectifier System. 

— Lyle S. Moycr, YEoLW 

Edilor's Note: A tvpieal full-wave rectifier cir- 
cuit will be found in the Power Supply chapter of 
77tc Hadio Amateur h Handbook. The full-wave 
center-tap rectifier section of the Handbook also 
advises coneeming polarity and ratings which 
must be observed when two transformers are 
connected in sériés to provide a center-tappcd 
secondary winding. 

AN AUTOMATIC "TIMER" FOR THE 
10-MINUTE STATION BREAK 
oection 12.82 of the FCC mies governing ama- 

tour radio is quite spécifie about the need for 
identifying an amateur radio station by the 
transmission of ils «ail sign at least evory ton 
minutes or as soon thercafter as possible. Un- 
fortimately, even the most conscieutious opera- 
tor may inadvertently violate this régulation if 
he gcts tied up in an interesting QSO or a iively 

moving round-table such as takes place in the 
s.s.b. eircles. 

One obvious solution of tlio problem is the use 
of an automatic operating aid that either "sounds 
oiï" or ''fiashes" at ten-minute intervais. Re- 
cently, both WSJPM and W5MAW figured out 
a way of building a simple kn-mimdc timer 
around an eieetric alarm clock. 

Sevcral modela of tho General Electric and 
Telechron "boudoir" eieetric alarm docks bave 
a tirae-setting knurled brass knob that makes sis 
révolutions in each hour. In other words, the 
knob makes one complote révolution every ten 
minutes, it is no trick at ail to solder a lug or arm 
to the. knob and then use. this projection to 
actuate a Microswitch. The switch may be 
mounted on the rear of the clock and can lie 
wired to control either a ten-minute fiasher, a beli 
or a buzzer. 

It is suggested the mechanical layout provido 
for waming on-the-lwur and at ten-minute inter- 
vais thereafter. Then, if we ail synchronizo our 
docks with the aid of WWV, we won't ail 
be identifying at différent times in the samo 
QSO. 

Nice thing about the modification is that it 
dues not affect tho dock value and the alarm 
foature is stili usable. 

— Jack E. Cox, WSJPM 
John S. Jinkins, jr., W5MAW 

Editof s Note: It doesn't tako much imagination to reulize 
that W5JPM and WhîMAW have come up with an idea that 
may suive the "Cunelrad" problem for some of the gang. 
After ail, as long as you rcme/nbt r to ohcck tlie broadeast 
band every ton minutes, you're in business as far as Cotielrud 
eompliance is concerned. 

6BE6 PREAMPLIFIER FOR BOTH HI- 
AND LO-Z MICROPHONES 
PRiiAMPUFiEKS constructod here in the past 

have always empioyed either two liigh-gain 
tul)es or a dual-triode in oi'der that iioth erystal 
and dynamic (low-output tj'pe) microphones 
could be used. 

Recently, while working out design détails for 
a completely new amplifier, the thought occurred 
that oue of the popular r.f. mixer tubes might 
operatc ssitisfactorily in a single-tube triple-pur 
pose circuit having provision for both erystal 
and dynamic-mike input and, at the same time 
ability to serve as the mixer. 

To test the theory, a type OBEG pentagrid 
converter tube was tested in the circuit shown as 
Fig. 2. After settling on the component values 
listcd, tho arrangement actually exeeeded my 
fondest hopos. By cormecting the dynamic- 
microphone transformer to grid No. 1 of the tube, 
and tho erystal mike to grid No. 3, not oniy did a 
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1 £5jUf, 
tJ—2i>V. 

1 

tj_ But' 
~J~ 450V, 

flg. 2 — Klf60R uses tliifi preamplifier- 
mixer circuit with iioth crystal and dynamic 
microphoucM, /i: is the gai» controt for the 
amplitier stages following the 6ÏÏE6. 1\ is a 
dynamic-microphone-to-grid transformer. Ail 
rcsistors c\ce|>t Hi are fs-watt composition. 
Capacitors marked with polarity are elcctro- 
lytic. 

rather neat mixer resuit, but the over-all gain of 
the amplifier remained essentially (.•tmstant re- 
gardless of whieli microphone was usod. Appar- 
etitly, the différence of approximately 20 db. 
in gain that the No. 1 grid arrangement lias over 
tlte grid No. 3 circuit compensâtes for the différ- 
ence in microphone output levels. 

it is roasonably certain that the idea is not 
completely new, btit it is one that i have never 
seen in print. Perhaps the circuit vvou't find too 
much applicatou in ham-band equipment, but it 
may appenl to amateurs interested in hi fi, re~ 
cording, etc. — Fred L. Mmon, KII60R 

SPLICING 300-OHM LINE 
Ttoplab 300-olun transmission line eau best 

be spiieed by using the method illustrated in 
Fig. 3, The joint so produced is both electrically 
and mcchanically strong and does not adverseiy 

Twist and soldée   ^j)|_ Jtf O-O-Hod 

^300-ohm line 300-ohm. line ■ 

Fig. 3—W5DAI suggests this method of splicing tubuicir 
300-ohm transmission iine. 

affeet the r.f. qualities of the line. Measurements 
ruade at 100 Me. on a line so spliced show nogli- 
gible loss or line discontinuity. 

To make the splice, lirst expose approximately 
une inch of each conductor by cutting away the 
insulation. Make a clean eut at riglit angles to 
the cable when removing the sivtions of insula- 
tion that bond the conduetors together. Next, 
insert a tliree-ineh length of fl-mch o.d. insulat- 
ing rod about half way into one of the cables. 
Now slide the second piece of cable over the 
other end of the rod until it butts against the 
lirst cable. Twist the conduetors together as re- 
quired and apply solder. The joints may now be 
clipped down to a length of l"! inch or so and 
thon bent over and laid flush against the long 
sides of the line. A layer or two of good tape 
covcred with a eoating of varnish or plastic 
spray will protcct the joint against vveather. 

.Polystyrène rod is the best material for the 
plug wliich provides mechanical strength for the 
splice. Of course, since the amount of solid 
dielcctric is physically small, it wili do no great 
harm to use bakélite rod in place of the poly- 
styrène material. — \V5DAl 

Sections of flat 300-ohm Twin-Lead may be 
securely lionded together by using the joint 
shown in Fig. 4. Fig. 4A shows how a tab of 1 

insulation is left protruding from the end of 

loo-obn line^ ^ \^Jîoo-ohm line ' 

ty/fî//7/ïï?/7Mh 

A 

Twist and solde v /Overlap tads 

-Twist and solder 

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 expiained in the text. 

each cable after the insulation surrounding the 
conduetors has been removed. These tabs are 
allowed to overlap as in Fig. 4B when the two 
cailles are brought together for joining and 
suldering of the conduetors. Additional strength 
at the splice may be obtained by fusing the tabs 
together with the aid of a hot soldering iron, or 
by cemcnting the tabs together. Ordinary paper 
staples would provide another means of joining 
the tabs for mechanical strength. insulating tape 
eovered with a weatherproofing material will 
kcep the splice in good shape. 

— Harry Fanekboncr, 11 0B PS 

RE "NEW APPROACH TO MOBILE 
CONVERTER CONSTRUCTION" 

In the interest of safety, it is advisable to make 
one minor modification to the mobile converter 
deseribed in QST for November, 11)57. It would 
be better practice to have the maie Amphenol 
plugs mounted on the plug-in coil boxes rather 
than on the converter châssis. This will prevent 
B plus and ground from appearing on exposed 
pins shouid a box be inadvertentiy removed be- 
fore the control switch is turned to the o// position. 

— Warren, H. Ash, K2JB0 
Edilor'x Note.: In spite of iast-minute efforts, we dld not 

show a correct 12-volt heater circuit for the mobile converter 
referred to above. Pins 4 and 5 of Ta shouid be eonnecfced 
together and tied to «S'nj. and Pin 0 of the tube shouid bo 
eonnected to I>in 4 of l'i. 
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From Somera 

to Samoa 

DXpedition to 
the South Pacific 

BY TED HENRY, * W6UOU 

The landscape seen from the operating position of 
W6UOU/KS6. That's Pago harbor, with Rainmaker 

Mountain in the background. 

Ottr home station is on Somera Road high on 
the Santa Monica mountains overlooking 
Los Angeles, Santa Monica and the Pacifie 

Océan. From thern to Pago-Pago, American 
Samoa, and back again is a long, long way; about 
60 hours actual flying time, or to put it uuother 
way, about half-way around the world. 

I suppose the dream of operating from a dis- 
tant, exotic location lurks in the minds of most 
hams, and we madc this dream corne true. Samoa 
is withont f[uestion one of the most remote and 
primitive of ail American possessûtns. In this 
respect it suited our purposc to perfection. It was 
onr aim to dramatize, in tho most effective man- 
ner possible, the great advauees of the last, ten 
years in the science of voice communication. To 
do this we proposcd to fiy to the most remote 
spot we cuuld find cai'rying our transmitter and 
receiver with us in a single suitcase. 

It seemed to us then, and in retrospect it 
seems even more forcibly truc, that this ability of 
modem man to carry his "world-wide voice" 
with him easiiy and inconspicuously is a concept 
to tire the imagination of ail men everywhere. 
As we ail know, of course, amateurs have madc 
unique contributions to this modem miracle of 
communications. 

To aehieve our purpose we chose the newly 
announeed Collins KWM-I s.s.b. transceiver. 
This (.'i|uipment satisfied our requirement for 
portability and, as subséquent events proved, 
easiiy provided world-wide communication. 

On August 4, with a great deal of planning and 
préparation behind us, mv wife Mercdith and I, 
along with four sidteases, took off by PAA on 
what we hoped would oonstitute the "new look" 
in DXpcditions. Some five thousand miles iater 
we were in Fiji. Through the good offices of 
Lireg, VR2BC, we had received officiai permis- 
sion to operate our station under his eall. Jack 

AP.O. Box 643y8, Los Angeles 64, Calif. 
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Reagan, VR2AZ, who works for the New Zealand 
( VA at Nadi, kindly invited us into his home to 
use his antenna. The Ih-meter band opens to the 
States about 3:00 p.u. Fiji time, so Grog took us 
on a wild and bumpy ride through the town of 
Nadi and the adjacent countryside. Whon Mcre- 
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 shouldcr that 
she could tell all future audiences that she had 
the "hieeups" vvhen she was taking thèse shots. 

As a resuit of (îreg's wild driving, we were 
back home by 2:30 p.u. and ready to go on the 
air. We fired up immediately on 15-metor side 
band, contacting W1AUR, W4MXI. WOONP, 
KI16AR, and Wr,H8/MM aboard the [ISS 
Monlcrey for the first tive QSOs. From that mo- 
ment on until 20 meters folded up at about 
10:00 n.M. we kept the rig guing eontinuously 
making 140 tJSUs ou buth 15 and 20 meters. Wc 
were ably assisted by Trev Grantham, VR2BA. 
At midnight in fhe Fiji Mocambo Hôtel as we 
struggled to get all the bits and pièces of radio 
gear properly packed back in their suitcase, we 
knew for sure that we were on a DXpedition. 

The following moming, Thursday, August 8, 
our PAA DC-4 lel't Nadi at 7:00 a.m. for the last 
five-houi' leg of our trip to Tafuna Airport. 
American Samoa. It was a brilliaut, sparkling 
day, idcal for a fUght above the South Pacific. 
Dozens of tropical isiands were visible eastward 
through the Fiji group, and one bright-hued coral 
reef folloved another - a truly remarkable liigiit 
which was noted not oniy for its great beauty, 
but one which gave us the unusuai opportunity 
to view the remote and legendary "Tin Gan" 
Island. This îsktnd is so far removed from the 
regular traffic routes that not even the plane 
crew had seen it beforo. 

We arrived at Tafuna Airport exactiy on 
schedule and were more than siightly startled to 
see what appeared to be a major part of tho 
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«ntire 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 ttaat such a gathcring was quite routine. 
The plane arrives only some eight times per year 
su its arrivai is a gala oecaskm. A wild taxi ride 
deposited us at the Rainmaker Hôtel just uut- 
side Pago-Pago, and a fevv sketehy explanations 
of the purposo of our frip quickly seeured the 
mvessary permission from Mary Pritehard, the 
hôtel manager, su that we were able to put 
\\r(iUOU/KS6 on the air immediately right from 
the screened poreh outside our hôtel room. 

VTe had not definitely planned that we would 
be able to get un the air on the aftemoon of our 
arrivai. We had, however, made tentative sched- 
ules on the assumption that it might be possible. 
So, fiushed with the excitement of arrivai, we 

m 

m 

il- i 

Above: W6UOU and his DXpeditîon radio équipaient. The 
suitcase contains the KWM-1 fransmitter 

receiver and a.c. power supply. 

Left: With OM Ted at the transmitfer and XYL Meredith at 
the log, QSOs were speeded up and ail calls prompfly 
logged. As the resuif of Meredith's tireless efforts, ali 

QSLs for the entire trip have already been sent out. 

Below: left to right, VR2BA, W6UOU, and VR2AZ—at 
Nadi infernationai Airport in Fiji. VR2BC was aiso présent 
at this impromptu hamfest, but missed getting into the 

quickly strung a half-wave dipole under the 
overhangmg eavcs of the corrugated tin roof uf 
the hôtel. At no point was the anteima more 
than 10 feefc off the ground and it paralleled, 
along ils entire ierigth, tvitlxin three feet of the 
porch screen. We hoped against hope that it 
wouid at least permit us to hear and be heard — 
no matter how faintly. The huai wire was eon- 
nected just three minutes before schedule timo 
which was 0300 GMT, or -1:00 p.m. damoan time. 
Wonder of wonders, and for the thrill of a life- 
time, the first station we heard aud contacted, 
exactly on scliedule to the minute, was our ovvn 
home station, W6UOU, in Los Angeles. After 
that contact, bedlam broke out. (tue moment the 
band was quiet and relatively uncongested, the 
ne.vt moment it was aiive with a totally unbe- 
lievable number of stations ail calling one station 
— and that one station was ours. The sensation 
is impossible to describe. It ean only bu experi- 
enced. But take my word, it is at (lie same 
moment lioth l'rightening and exhilarating. No 
uther experienee in ham racho has quite dupli- 
eated for me that first flush of excitement which 
came with the realization that the months of 
planning, the weeks of préparation, the days of 
flying and the last hours of anxious waiting had 
been successfully culminated in tliis moment. 

In quick succession our first contacts were 
W6UOU, WGUPP, K6DDO, WfiOZO, .K6KJV 
and WfîZRZ. Ouring the first day's opération 
from 4:00 p.m. to 12:00 midnight, 170 contacts 

were made on 15 and 20 meter s.s.b. and e.w. 
The iirst contacts in each of their particular call 
areas and countries on that first day were 
W1BCR, K2GFQ, W3.TNN, W4THZ, W5LHP, 
WfiTJPP, W7KVU, W8BKP, W9WHM aud 
W0ARA. These were supplemented bv ZL1BY, 
VK3AEE. KHOBCX; VE3RE, CN8MM, 
GM3CIX and HS1A for the first contacts with 
their countries. it shouid be statod liere and 
now, however, that from our point of view a 
DXpedition is no fit opportunity for working 
foreign countries. With hundreds of W stations 
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calling ail 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 wo eompleted 1300 two- r 
way contacts with dl States and 
53 countries. Our every waking 
moment was dominated by radio. Va» 

One of the really imexpected 
bonuses of the trip was om abil- 
ity to be of service to those 
residents of the island who had 
received us with hospitality and 
kindness. We discovered that *0^*^ k 
there are no commercial voice ** | 
circuits opcrating from Samoa 
to the Slates. To the great very spécial 
astonishment of ail, we offered to i01 T.01 

furnish f'one patch service to it^b^cleari 
friends and ï'elatives in the by tne «ingi 
States. As a resuit not one day even r'llntly 

passed dm'ing our visit that we Honolulu 
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 shod and excitement was 
imbounded.. Ham raiiio in général and WOUOIT 
iri pârticulàr mhde many new friends during tiiose 

îdayg-.in Samoa: 
•. With siglit-seeing, souvenir Imntmg, dinner 
imvitat.ions, PXing and phone patching, our two 
weeks were goue almost in a flash and we were 
tretracing our way back to the States. A four day 

"stffp-ovet.în Fiji was characterized by the hospi- 
talû^iwe' had corne to expeet from the VR2 
gang^ aiiS m;particular by that of Greg, Vlt2BG, 
and^hiS' charining wife, Yolande. 

AnotherTour-day stop-over in Honolulu pro- 
duccd''~additïbnal unexpccted trip bonuses. A 

■ fullAlay.spbnt with Jim Orrick, KH6AQ, intro- 
ducejfua- to the unsuspectod wonders of Ewa 

1 

r# 

fery spécial récognition by the iionolu 
le hereoy granted 

very spécial récognition by the Honolulu Single Sideb&nd 
Gang for roluntarily suornitting to the fiendiflhly unbellerable 
rigours o£ operating S8B from one of those NEW COUNTRIES* Let 
it be clesrly stateû here that the ferocity of the onslaught 
by the single siâeband OX chasers has never been equaled or 
even faintly approached by any other group of husians* 
Honolulu August 29, 1957 

or friends Sugar Plantation and mill. A specially called 
:ars. Many dinner meeting of the Honolulu Side Band 
■ment was Group gave us the opportunity to mect Jim 
d WOUOIT Kcefer, KH6KS, lus wife Hazel, KH6AFC, 
uring those john Handers, KH6RU, Ken Bryan, KHGAR, 

T arry Trombiy, KH6BCX, Sam Lubei, KHOAKD, 
tig, ilinner an(i others, and gave us ail a really good 

0"r t'VVO laugh wheu we were presented with the spécial 
l. f

w0 ,vsrr<J DX Award reproduced above. 
•"the'hos'îf Finally, exactly four weeks to the day from 
i the VR2 departure, we were back home in Los Angeles, 
g VR2BG wus !l Per'*ec'' trip under idéal conditions — 

providing just about every satisfaction fhat 
lolulu pro- amateur radio is capable of aft'ording. No doubt 
lonuses. A there will be other trips for us in the future but 
iAQ, intro- noue could ever quite livo up to this first "Dream 
rs of Ewa DXpedition !" 

Want a Moon QSL? 

Septembeb QST (page 31) mentioned that a 
high-power 108-Mc. transmitter was being 

plamied for bouncing signais off the moon, with 
the object of providing a satellite signal for cali- 
brating Minitrack antennas. Procurement prob- 
loms causcd some delay in getting into opération, 
but fhe big (50-kw.) transmitter got its first 
workout on the evening of Deccmber 3. We 
understand that it put a good signal into NRL's 
Blossom Point, Md., tracldng station via the 
moon. The moon-refleeted signal aiso was heard 
at WIOUT and possibly by other amateurs 
who had the necessary receiving équipaient and 
heard the spécial bulletin put out by W1AW 
early that evening. 

Transmission schedules are highiy tentative 
but, subject to probable change, the periods 
January 4 to 10 and February 28 to March 12 
have been picked. The transmissions will consist 

of a continuons unmodulated carrier, interrupted 
for one minute beginning exactly on the hour 
and lialf hour. The transmitter will not neces- 
sarily be ou the air the whoie time the moon is 
visible on these dates. WlAW will earry spécial 
bulletins on the transmissions whenever last- 
minute information becomes available. 

The transmitter is Located at the II. S. Army 
Signal Engineering Laboratories in Fort Mou- 
mouth, N. J., and works into a 60-foot "dish." 
SEL is interested in getting reports from ama- 
teurs on the moon-refleeted signais and plans to 
get up a moon-bounce QSL card to verify récep- 
tion. Reports should be sent to ARRL, West. 
Hartford, Conu., not to SEL, and shouid ineiudo 
exact times, strength of signal, and any peculiari- 
ties sueh as type and depth of fading. 

Another good reason for getting a roceiver 
on 108! 
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ELECTION RESULTE 
In the autunm élections to fill posts on the 

ARRL Board, five incumbent directors have been 
retumed to office in membership halloting. Inas- 
much as three présent directors earlier were de- 
ciared re-elected by virtue of no opposition, for 
the first time in our recollection we ûnd no change 
in the personnel on the League's Board of Direc- 
tors as a resuit of élection proeesses. In the vice- 
director field, three présent officiais were siœilarly 
returned to office by membership balloting, while 
in three other divisions new mon were ehosen 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, W2TJTH. Vice-director 
Charles O. Badgett, W3LVF, was returned to 
that office with 2258 votes eompared to 1291 for 
Warren K. Hamilton, W2FE. 

The Dakota Division has a new vice-director 
taking office the first of the year: Charles G. 
Compton, W0BUO, who garnerod 370 votes to 
285 for the incumbent, Forrest Bryant, W0FDS. 
A senior research engineer for the Minnesota 
Mining & Mamiiaeturing Co. (of Scotch tape 
famé), W0BLTO is président of the St. 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 
C. Simpson, W4SCF, 680 votes to 538. 

The Great Lakos Division gave a thumping 
2575 votes to John H. Brabb, W8SPF, who 
retains the directorship; Olyde C. Richelieu, 
\Y8JS, received 715. In the vice-director race, 
where the incumbent, VV8EYE, was not a candi- 
date, the division pickcd Dana E. Cartwright, 
W8UPB, with 2255 votes eompared to 1032 for 
his opponent, John E. Siringer, WSAJW. A plant 
eugineer 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: trustée of Red Cross station W8VVL, 
radio consultant to the Ohio civil defense com- 
munications committee, chief of alert warning 
and communications, Ohio Valley c.d. authority, 
and — naturally — SEC of Ohio. 

Robert W. Denniston, W0NWX, was re- 
turned to office as director of the Midwest Divi- 
sion, tallying 882 votes eompared with 600 for 
James E. McKim, W0MVG. 

Pacific Division director Harry M. Engwicht, 
W6HC, won handilv over Archie Waring, 
\V6ACN, 1280 votes to 865. Ronald G. Martin, 
\V6ZF, beeomes the new vice-director, with 1451 
votes to 672 for the incumbent, Harold L. 
Lucero, WOJDN. A right-of-way agent for the 
Pacific Téléphoné & Telegraph Co., Ronnie is a 

former SCM and has considérable experience as 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 McClellan Amateur Radio Society. A 
Lieut.-Colonei, USAFR, lie is very active in 
MARS, as net control for one voice net and alter- 
nate for a c.w. net. 

Thomas M. Moss, W4HYW, is still the vice- 
director choice of the Southeastern Division, 
having received 1100 votes eompared with 327 
for Harvey J. Bramlett, jr., W4PIM. 

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

EXAMINATION SCHEDULE 
The î^ederal Communications Commission will 

give Extra and General Class amateur exam- 
inations during the first half of 1958 on the fol- 
lowing schedule. Remember this list when 5-011 
need to know when and where examinations will 
occur. Where exact dates or places are not shown 
below, information ma5' be obtained, as the date 
approaches, from the Engineer-in-Charge of the 
district. Even stated dates are tentative and should 
be rerijied with the Engineer as the date approaches. 
No examinations are given on légal holidays. Ail 
examinations begin promptly at 9 a.m. except as 
noted. 
Alhuquerque, N. M.: April 5 at 8:00 a.m. 
Anchoraee. Alaska, 58 IJ. S. Post Office Bide.: By appoint- 

ment. 
Atlanta, Georgia, 718 Atlanta National Bide., 50 Whitehall 

St., S.W.: Tuesday and Friday at 8:30 a.m. 
Bakerslield, Calif.: Sometime iu May. 
Baltimore 2, Md., 400 McCawley Bldg.: Monday and 

Friday, 8:30-10:00 a.m. and by appointment. 
B-^neor, Me.: May 14. 
Ber.umont, Texas, 301 P. O. Bide.: By appointment only. 
Billings, Montana: sometime in April. 
Birmingham, Àla.: March. ô, June 4. 
Boise, idaho: Sometime in April. 
.Boston, Mass., 1000 Customhouse: Wednesday through 

Friday 9:00 A.jr. to 10 a.m. 
Buffalo, N. Y., 328 P. O. Bldg.: Ist and 3rd Fridays. 
Oharleston, W. Va,: Bometime in. March and June. 
Chicago, 111. 826 U. S. Courthouse : Friday. 
Cincinnati, Ohio: Sometime in February and May. 
Oleveland, Ohio: Sometime in March and June 
Columbus, Ohio: Sometime in Jamiary and April. 
Corpus Ohristi, Texas: March 6, June 5. 
Dallas, Texas, 500 U. S. Terminal Annex Bldg.: Tuesday. 
)Javenport. lowa: Sometime in January and April. 
Denver, Colo., 521 New* Customhouse: Ist and 2nd Thurs- 

days, 8 a.m. 
Des Moines, lowa: Sometime in January and April. 
Détroit, Mich., 1029 Fédéral Bldg.: Wednesday and Friday. 
Kl Paso, Texas: June 18. 
Fort Wayne, ind.: Sometime in February and May. 
Fresno, Calif.: Sometime in March and June. 
( irand Rapids, Mich.: Sometime in January and April. 
Hartford, Conn.: March 12. 
Honolulu, T. H., 502 Fédéral Bldg.: Monday through 

Friday. 
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Houston, Texas, 326 U. 8, Appraisers Bldg. : Tuesday and 
Kriday. 

Indianapolis. ind.: Sometime in February and May. 
•iarkson, Mis».: .lune 4. 
Jacksonville, Fia.: Aprii26. 
Juneau, Alaska. 6 Hhattuck Hldjr.: By appointment. 
Kansas ('Ity. Mo., 3100 Fédéral OlTiee Bldg. : Friday, 

8:30 a.M. 
Ivlamath Falls. Dre.: Sometime in May. 
Knoxville, Tenn.: iMarch 10. June 18. 
Little Roek, ^Vrk.: February 5, May 7. 1:00 p.m. 
Los Angeles, Calif., 1431 Fédéral Bldg.: 312 No. Spring 

vSt.: Wednesday. 0:00 a.m. and 1:00 p.sx. 
Louisville, Kentucky: Sometime in Alay. 
Marquette, Mich.: IMay 7, 10 a.m. 
Memphis. Tenn.: January 9. April 3. 
Miami, Fia.. 312 Fédéral Bldg.: Thursday. 
Milwaukeo, Wlsc.: Sometime in .lanuary and April. 
Mobile, Ala., 419 U. S. Courthouse and Customhouso: 

Wcdncsday by appointment. 
NashviUe, Tenn.: February 6, May 8. 
New Orléans. La., 608 Fédéral Bldcç., 600 South St.: 

Monday through U'edncsday; code tests Monday at 
S;3() a.m. and 1:00 j'.m. 

New York, N. Y., 748 Fédéral Bldg., 611 Washington St.: 
Tuesday throueh Friday. 

Norfolk, Va., 402 Fédéral Bldg.: Monday through Friday 
cxcefit Friday only wlam code test required. 

Oklahoma City, Okla.: January 15, April .16. 
Omaha, Nebr.: Sometime in January and April. 
Philadelphia, l'a., 1005 New U. S. Customhouse : Monday 

tlirough VVednesday. code tests 8:80-10:00 a.m. 
Phoetiix, Ariz,: Sometime in January and April. 
Pittduirgh, l'a.: Sometime in February and May. 
Portland, Maine: April 8. 
Portland, Ore., 507 U. S. Courthouse: Friday, 8:30 a.m. 
Rapid City, 8. D.: May 21. 8 a.m. 
Roanoke, Va.: April 5. 
St. Louis. Mo.: Sometime in February and May. 
St. Paul, Minn., 208 Fédéral Courts Bldg. : Friday, 8:45 

A.M. 
Sait Lake City, Utah: Mareh 14, June 13, 1:00 p.m. 
San Antonio, Texas: February 6. May 8. 
San Diego, Calif., 15-0 U. S. Customhouse: Wednesday, by 

appointment. 
.San Francisco, Calif., 323-A Customhouse; Friday. 
San Juan. P. R.t 323 Fédéral Bldg.r Friday. 
Savannah, Ga., 214 P. Q. Bldg.: By appointment. 
Schenectady, N. Y,; Alarch 12-13, June 11—12, 9 a.m. and 

I p.M. 
Seattle, Wash., 802 Fédéral Otlice Bldg.: Friday. 
Sioux Falls, S. D.: Mardi 11, June 10, 10 a.m. 
Spokane, Wash.: Sometime in April. 
Syracuse, N. Y.: Sometime in January and April. 
Tampa, Fia., 410 P. O. Bldg.: 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 a.ai. to 5 p.m.. Code tests 9:30 a.m. and 1 p.m. 
Wlchita, Kansas : Sometime in Mardi. 
Williamsport, Pa. : Sometime in Mareh and June. 
Wilmington, N. C.: June 7. 
Winston-Salem, N. O.: February l, May 3. 

NOTE: Only Générai Class and Amateur Extra Class 
iicense examinations are given at FCC offices and examining 
points listed abovo. Ail examinations for Novice, Teehni- 
ciati and Gondîtional Class Uceuses are condueted by voluû- 
teer supervisors. 

PORTABLE RULES FILING 
In September 1, FCC proposée! severul ehanges 

in the amateur rules to relax rcquircments for no- 
tification in advance of operating away from the 
home location. As the proposée! changes appeared 
of benefit to amateur opération, the Executive 
Committee obtained from the Board, by mail, 
an endarsement of its plan to make a favorable 
comment on behalf ot t he League. The brief iiled 
with FCC is published herewith. 

lNovember, 1057, QST, p.68. 

Before the 
FEDERAL COMMUNICATIONS COMMISSION 

Washington 25, D. C. 
In the Matter of 
Àmendmont of Part 12 of the 
Commisaion's Rules Governing the 
Amateur Radio Service, Sections Docket No. 12160 
12.90, 12.91 aud 12,93, in regard to j 
opération away from authorized | 
locations I 

COMMENTS OF TUE AMERICAN RADIO 
RELAY LEAGUE. INC. 

Pursuant to Paragraph 7 lu the Novice of Proposed Ruie 
Making in Docket 12160, the .American Radio Rday 
Leugue, Inc.. submits thege comments on behnlf of more 
than 60,000 U. S. amateur radio operaturs who are members 
of the League. 

1. The League eoncurs in the proposai to add a new sec- 
tion 12.90 and amend sections 12.91 and 12.93. 

2. The proposed rules guverning teraporury, portable 
and mobile opération of amateur radio stations at locations 
othor than sperified in the Iicense wtll rdievo both tlie (Com- 
mission and individuai licensees from the liandling of mul- 
tiple notices which merely repeat information already 
accessible to the Commission. At the sarne time, the pro- 
posais will act to provide tfie Commission with ail the in- 
formation it vvouid need in such instances properly to carry 
oui its responsibilitîes. 

3. in summary, the I.eague believes that this rulc making 
îs in consonance with established cuRtom and poliey and 
will bn of berefit to the amateur service. 

AMERICAN RADIO RELAY LEAGUE, INC. 
By PAITL M. 6EOAL 
PUAYLE B. SMITH 

Its Attorneys 
A. !.. HL'DLONO 
(irnemi <\ fa nager 
Novembcr 22, 1957 

25-890 MO. FILING 
The Fédéral Oommunieatious Commission is 

currently eonduoting a study of frequeney usage 
in t.ho 25-890 portion of the speetrum, The 
League lias tiled comment in behalf of the ama- 
teur service, which is roproduced herewith: 

Before the 
FEDERAL COMMUNICATIONS COMMISSION 

Washington 25, D. O. 
In the Matter of 
Statutory Inquiry into the Allocation ) 
of Froqueucies to the Varions Non- j 
Governmenta! Service in the Radio !• Docket No. 11997 
Speetrum between 25 mes and 
890 mes. j 

RESPONSE ÛF THE AMERICAN RADIO 
RELAY LEAGUE, INC. 

The American Radio Relay League, Inc., national mem- 
borship Hssociattou of sotne 60,000 FCC-Ucensed amateur 
radio operators. files this statement on behalf of the amateur 
radio service. 

The League requests the Commission to continue présent 
assignments to the amateur radio service in the portion of 
the speetrum under considération. SpecitLcally, tiiese bands 
are: 

26.96 — 27.23 Me. 
28.00 — 29.70 Me. 
50 - 54 Me. 
144 --- 148 Me. 
220 — 225 Me. 
420 450 Me. 

For many years it has been a fundamental poliey of the 
United States to foster expérimentation and development 
in the radio art by scieutdically-mclined private citizens. 
Under this jiolicy amateur radio, one of the oidest radio 
services, has grown to become aiso one- of the largest ad- 
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ministered by tliis Commission. At présent, oume 100,000 
individiialK pusses nmatfne radin upfrator and station 
Hotvrisiî». 

Allocation yf frcptioncics to the a'iiattîur service has tra- 
dîtionally h(a'n yn the hasis nf snu-.il bands in more-ur-less 
hurmonie n-lationsliip. The thonry underlying tfiîs practice 
is that each octave of the spia-triim offers possibilitles of 
expiorinc propagation modes unlike those associated with 
tho harmonically-rehited frequencies. Similarly, the tech- 
uiques nf sencrating and utîlizinK harmotiically-related fre- 
quencies may ditfer markedly from one nçtave to the next, 

The vvisdom of this allocation poliey has beon demon- 
strated many times over. The amateur is an expérimenter 
and his contributions to the technique of radio hâve bnen 
mainfold, YYhen the amateur was first restricted to the ter- 
ritory above 1500 kilocyeles (în 1913), lie astonished the 
worid by devising apparatus and methods to commumeate 
at considérable distances nu the,se frequencies. The dis- 
covery of tlie practical value nf short waves and their open- 
ing for government and commercial work, in a diversity of 
services embracing tho world. was essentially an amateur 
accomplisliment. The first published explanation of tho 
innospheric transmission of high frequeticics was by an 
amateur. The first exposition and démonstration of the ex- 
tended ranges obtained un very high frequencies by virtue 
of the bendlng of waves in the lower atmosphère was by 
amateurs. Amateurs vvere the first to devolop simple and 
reliabte e<iuipment for opération in the v.h.f. région, tirst 
to occupy this terri tory in large numbers, and first to record 
and evaluate its fundamental charaeteristies. 

Covtributions to the Art 
Ifc is appropriate tn record here for the (tonsidorutîon of the 

Commission, in support of the affirmation that its alloca- 
tions poiicy for the amateur service is a wise one, a number 
<>f contributions to the technique aeeomplished by amateurs, 
or currently m process, utilizing frequencies vvhieh are the 
subject of this pmctîeding. 

The abillty of the amateur to make w«.)i-thwliile contribu- 
tions to seientific knowledge has been recognized from al- 
most the earliest days of radio communication. Beeause of 
the universal and uninhibited nature nf amateur endeavor, 
expérimentation in the v.h.f. range has turned up numerotis 
interosting and useful facts about wave propagation that 
might have been discovered only many years later by seien- 
tific reseurch methods. 

Moving into the amateur band at 5H Me. (shortly after 
spécial amateur authorizations were made in 1924) many 
years bofore commercial or military use of such frequencies 
was even Wsualizcd, amateurs aimost at once began to iind 
hifchorto unsuspected properties for long (iistance commu- 
nication. «everal anomalies that made v.h.f. signais re- 
ccivable far beyond the horizon uere discovered in the 
1930s. though récognition of the significanee of tins work 
was slow in coming, outside the amateur fraternity. 

.1 ir-Mas» Bending 
Begun in 1934. a eomprehensive investigation of the 

çftçots of varying vveather conditions on the propagation of 
v.h.f. waves was undertaken by amateurs. This projeet, 
earried ont on 56 and 112 Me. eutirely by amateur methods, 
has been oalled one of the truly outstanding examples of 
original research in any scientitic tield. In this work, air- 
rnnss houndary bending of v.h.f. waves was discovercid. and 
a thoory was formulated to expiain it. Thcse basic but theti 
revolutionary ideas laid the grotmd work for ail later prog- 
ress in the ficld of tropospherie propagation of v.h.f. signais. 

Bporadir-E Propagation 
In 1935, amateurs working in the 56-Mc. band were 

umazed to hear signais coming iti from distances of 600 to 
1200 miles, occasionally. Mothing in previous v.h.f. expe- 
riemre or theory could accuunt for these mysterîous occur- 
rences. The strange phenomenon iudieatod that at least 
S(jine of the frequencies above 30 Mo. had possibilities for 
long distance communication and. thorofore. a proviousiy- 
unsuspeeted potential for interférence between stations sepa- 
rated by distances groater than line-of-sight. (In amateur 
testimony for the 1936 FCC hearings. the League pointed 
out tliis and other forma of propagation as a potential 
hazard for proposed aliocations planning in this portion of 
tlie spectrum, especially for télévision assignments. ) This 
factor was to looin large in military and commercial plans 
for utilization of the 50-Mc. région many years later. 

This form of long-distance propagation is now known to 
bo the resuit of dense but sporadie ionization in the E région 
ef tho ionosphère. Wlmt causes this ionization is stiil far 
from completely understood but amateur observations in 
great volume have been and are being used to learn more 
about it. 

Auroral Rcficriions 
In 1937, againon 56 Me., amateurs discovered thatduring 

periods of marked magnetic disturbances signais could occa- 
sionally be heard over much greater than normal distances 
îf directional antenna arrays at both ends of the path were 
aimed nort'h, ruther than toward eaeh other. When this 
occurred at night, amateurs soon found that it was asso- 
ciated wlth aurora borealis dispiays. But that it also hap- 
penod in daylight showed. for tho first time. that the aurora 
is also a daylight phenomenon. In those days very Uttle 
was known of tlie truc nature of the "northern lights" but 
it. is a source of some f>ride to amateur radio that amateur 
observations have been a major faetor iu learning more 
about them. Cornell University, long a center of auroral 
resea-rch, has maile extensive use of amateur observations 
jn Ktudyieg the aurora. 

Amateur work on frciuencies lùgher than the 56-Mc. 
band was not sufiiciently advanced in the prewar period to 
make it possible to déterminé tlie upper frequency limit for 
auroral propagation, but. it was rather générally thought 
that it wuuld be somewhat below 100 Me. From 1948 on, 
amateurs working on 144 Me. were able to observe reflec- 
tions from the aurora. and today aurorai communication on 
this frequency is aimost as common as on the 50-Mc.-band. 
Exporiments with auroral communication ou 220 Me. were 
successfui tirst in 1951. and for severai years the amateur 
220-Mc. band was the highost frequency to be used sue- 
cessfully for auroral work. 

Auroral observations on ail threo amateur v.h.f. bands 
occupy an important place in tlie ARKL-IGY Propagation 
Research Project, to be described in more détail later. 

Earlg ôO-Mc. Work 
Rcsumption of activity after World War II found ama- 

teurs working in a ne\v band, at 50 to 54 Me. in place of the 
former assignment at 56 to 60. This was a fortunate change 
from a propagation point of view, for it brought amateurs 
more preeisely into the borderline terri tory between long- 
distance and short-distance frequencies than they had been 
heretofore. A new solar activity cycle was building up, and 
with it came a wholly newopportunity for interestingwork. 

Preriictions of the maximum usablo frequency for World- 
wide communication did not appear favorable for 50-Mc., 
but amateurs, undiscouraged, went ahead anyway with 
repeated tests over long paths. In November, 1946, a 50-Mc. 
contact was made between the United States and .Great 
Britain. This was then the highest frequency ever used for 
transatlantic communication. Work between this country 
and Soutli America, and between Northern Europe and 
South Africa followod shortly after. In the peak years of that 
sular eycie and the eurre.ut one, amateur 50-Mc. work was 
extended to paths of up to 12,000 miles in length, aimost 
exuctly halfway aruund the world. 

Trans-Equatorial ticattcr 
în many instances 50-Mc. communication has occurred 

over paths whete prédictions indicated that it should not 
have been possible. Work between Mexico City and Argen- 
tina, for example, was earried on at night, as early as the 
fall of 1947. The predîcted maximum usable frequency for 
this path was often as low as 25 Me. when 50 Me. was being 
used succL'ssfully. Subséquent investigations triggered olï 
by these amateur exploits have shown that an ionospheric 
condition, as yet far from fully explained, appears on some 
transequatoriai patlis. Called ' 'transequatorial suatter," 
tliis phenomenon is currently receiving intense seientific 
attention. Amateur observations continue to be a major 
factor in this investigation. 

Mefeor Rejiections 
In 1953, amateurs working on 144 Me. heard snatches of 

signal from distances many times the normal working range 
mi that frequency. Suspecting that these fiashes of signal 
were refiections from meteor trails in the ionosphère, they 
embarked on a 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 
rellection from meteor trails. This knowledge is now being 
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put to work in a numbcr of ways, not thc least beinc vviiat 
promises to be a meaus of reiiablu long-distance communica- 
tion with a iiigh degrcc (»f sccrocy — a prime ruiiitary ob- 
Juctive. 

I G Y Propagation Study 
In 1955, when plans were being laid for United States 

participation in the International Geophysical Vear, it was 
rccognized that amateur radio observations cnuid serve 
highly useful ends in the 1 G Y programs for studying natu- 
ral phenomena. The amateur radio service îs uuitjue in its 
ability to provide such projeets with a quantity of readiiy 
available observation posts, with skilled operators; and it is 
the only means by which such projeets can be undertaken 
siiecessfully, for the expense of setting up observation sta- 
tions espeeially for the purpose would be prohibitive. Ac- 
eordingly, a large amateur program was planncd by the 
American Kadio Relay League under the auspices of the 
National Academy of Science, and it îs now operating. 
Amateur observer» ail over the v\ orld, some 1200 in number, 
are giving freely of their time to coileet thousands of indi- 
vidual observations in ail the amateur v.h.f. bands. These 
observations will be usod to shed new light on many of the 
phenomena previousiy discussed. The program represents 
what is undoubtediy the most signiheant use yet made of 
amateurs in a seientiiic undertaking. The work lias the in- 
terest and encouragement of many top men of science and 
of numerous scientific agencies. 

Other ProjcctB 
Amateurs have respondcd to recjuests of governmont 

agencies and private research institutions for additional 
assistance in various propagation and radio-traoking sturhes. 
Most of these are aiso in connection with the International 
Geophysieal Year. One, dubbed Opération Smokepuâ", now 
in progress in the southwestern part of the United States, 
involves the firing of a rocket into the ionosphère to release 
a cloud of nltric oxide gas. Amateur stations in the area, 
forewarned by radio, then will attempt to estublish two-way 
communication over paths of unusual distances by obtaining 
reflectîons of their transmitting signais from this artificiai 
îonized mass, 

Another, while not invohdng 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-Mc. " Minitrack" or similar reeeiving 
installations for obtaiuing measurement data through which 
the orbit of the fortheoming U. S. earth satellite might be 
<iuickly computed. 

When the Soviets recently launched tlieir successful satel- 
lite, it was found to be transmitting on 20 and 40 Mega- 
cycles, much too far removed from the established U". S. 
tracking frequency of 108-Mc. for such equlpment to be of 
use. At thc request of the Naval Research Laboratory, the 
American Radio Relay League promptly aîerted the nations 
amateurs to monitor the frequeneies. A large portion of 
intercept reports and recordings Howing into NRL came 
from individual amateur observations during the first sev- 
erai days of the satellite'» life, while the ofhcial tracking 
équipaient was being suitably modified. The number of use- 
ful intercept reports would have bcen greatly reduced had 
there not bcen a body of trained volunteers such as amateur 
radio provided, skilled in v.h.f. techniques by opération in 
bands included in the subject of this proceeding. 

Thc Radio Amateur Ciml Emergcncy Service 
It is important to note that, of the six amateur bands 

under considération in the présent proceeding, four include 
also assignments for the Radio Amateur Emergency Service 
(RACES). These segments are in the 28-, 50-, 144- and 220- 
Megacycle bands. They comprise the frequeneies which 
have beon asslgned by this Commission, after clearance by 
the military, as those which would be used by authorized 
amateur stations in maintaining essentiai communications 
in the event of civil disaster or war. The extent to which 
these segments have been and are being used for civil- 
defense amateur purposes constitute an imponant aspect 
of amateur oceupaucy. 

Data obtained from the Fédéral Civil Defense Adminis- 
tration indicate that as of October, 1957, some 950 RACES 
communications pians were on file with that agency. Most 
of these are at the local or "commumty" love), at which 
the greatest use is made of RACES frequeneies in that part 
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of the spectrum under considération. Some 250 of these 
plans have been filed since January 1, 1957, indlcating a 
iieavy eontinuing increase in communications needs for thc 
public service of civil defense. 

When RACES was authorized by this Commission, it soon 
became apparent that the frequeneies made available were 
sufficiently Hmîted as to require extremely careful planning 
for their use, Accordingly, a nation-wide amateur organiza- 
tion known as thc United States Civil Defense Amateur 
Radio Alliance was formed and bas set up a comprehengîve 
frequency assignment plan ombracing ail segments of the 
amateur bands earmarked for RACES purposes. The plan 
is used extensively by most of the thirty or more states now 
olhcially members of USCDARA. Tliis plan provides 38 
ehannels in the 28-Me. segments. 40 cliannels in the 50-Mc. 
segments, 34 ehannels in the I44-Mc. segments, and 04 
ehannels in the 220-Mc. amateur band, arranged for geo- 
graphical assiguments within each state to minimize the 
possibility of adjacent-channel interférence. 

That such careful study of the RACES frequeneies and 
planning for their use was eonsidered necessary is in itself 
an indication of the extent of oecupancy of RACES stations. 
It is certain there will be inereased oecupancy in tiie future 
as more eommunities and states adopt civil-defense com- 
munications plans. At présent, some heavxly-populatcd 
areas are alrcady experiencing a shortage of available ehan- 
nels in some of the RACES segments in the amateur bands. 
Obviously, in the présent state of world tension, it is essen- 
tiai that adéquate frequency space be provided for civil- 
defense communications. 

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

Me. 
The band 26.96-27.23 Me. is currently the subject of a 

proceeding in Dockets 11994 et al, and inasinuch as the 
League's viewpoints are fully expressed in our comment 
therein, vvo assume there is no need to repeat them here. 
£8-29.7 Me. 

Prier to World War II, the amateur band in tliîs portion 
of the spectrum was 28,000-80,000 kilocycles. Postwar, the 
allocation has been reduced to 28,000-29,700 ko. Tins allo- 
cation was contirmcd at the 1947 International Radio Con- 
férence, the table showuig 28,000-29,700 ko, available to 
the amateur radio service on a Worldwide, exclusive, basis. 

The amateur 28-Me. band carrîes a heavy load of com- 
munications. When these frequeneies will provide skywave 
coimminications, the band is full to overHowing with ama- 
teur signais from ail over the world. During portions of the 
cycle when oniy the groundwave is usable, considérable 
domestic shorthaul communication takes place. 

The band is the first in the amateur family, going up the 
frequency scaie, where a mobile antenna can be made to 
operate with any appréciable elftciency. As a resuit there is 
an intense amount of mobile communication in this band 
- much of it, appropriately. tied in with. emergency and 
civil-defense communications {dans under the Radio Ama- 
teur Civil Emergency Servira. We estimate that there are 
at least 20,000 amateurs in the United States and its pos- 
sessions equipped to operate vehlcular mobile in the 28-Mc. 
band. 

00 to $4 Me. 
As had been mentioned previousiy, this band îs almost 

ideally situated in the spectrum for the amateur with par- 
ticular interest in propagation studies. It is high euougli in 
frequency so that it has most of the désirable charaeteristios 
of the. other and bigher v.h.f, bands, yet it is low enough so 
that practically ail long-distance phenomena that are prés- 
ent on lower frequeneies show up here at least now and then. 

Equipment for amateur work in this band is relatively 
simple, and the assignment is well adapted to the needs of 
the beginner. Espeeially since the Commission opened the 
band to Technician Class iicensces in April, 1955, oecupancy 
of the band has multiphed many fold, and indications are 
that it is still growing rapidly. Interest in 50-Mc. work is 
now at its liighest piteh in ail the history of v.h.f. work by 
amateurs. 

The 50-Mc. band occupies a place of first importance in 
the ARRL IGY Propagation Research Project. About 1000 
amateurs are now reporting 50-Mc. réception and two-way 
communication in five différent propagation catégories; 
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sporadlc-F; propapation, atiroral propagation, transcqua- 
torial scatter, meteor scatter and F2-layer propagation. 
Thîs work is being performod nnder a nonprofit coutraet 
with the Air Force Cambridge Research Conter, for the 
duration of the International Geophysical Year. Data gath- 
orod are evaluated by skilled amateurs on the ARRL-IGY 
Htaff, and then placed on ijuncli cards in sueh forra that the 
Information can be eorrelated with observations gathered 
in related fields of IGY endeavor. 

The fiO-Mc. band, in addition to its long-distance prop- 
erties, also provides almost unequalled facilities for reUal)le 
work over essentially local distances. Its abiiity to pro^de 
«•(insistent interference-free communication up to 100 miles 
or 80 with moderate power and readily-available equipment 
makes it highly useful for amateur emergency communica- 
tion. It occupies a place of importance in practically every 
Radio Amateur Civil Emergency Service pian now on file 
with FCC, and it is almost certain to be a part of most 
future plans for emergency communication of ail kinds. 

For routine amateur communication, whether organized 
înto networks or merely carried on between stations at ran- 
dom. the 50-Mc. band is rapidly increasing in importance. 
There is ôO-Mc. aetivity in just about every corner of the 
United States and Canada, and in densely-populated areas 
sueh as New York, Chicago, or Los Angeles hundreds of 
stations use the band regularly. Because of its growing popu- 
larity the fj()-Mc. band can help in relieving the growing 
congestion in lower-frequency amateur bands by accom- 
modatîng tfie overflow, at least where short-range com- 
munication is eoncerned. 
i44fo lAB Me. 

Like the 50-Mc. band, thls is a postwar assîgnment, a 
change from the original band at 112 to 116 Aie. Imme- 
diately after World War II it became a popular v.h.f. band, 
largely because of the availability of many surplus trans- 
mitters and receivers at moderate prices. The war-surplus 
gear has long since (^eased to be a major factor in 144-AIc. 
aetivity, but use of the band continues at a Ihgh level. 

Operating ranges, both reliable and under unusual condi- 
tions, have been extended markedly in recent years. Using 
continuously-improved equipment, larger antennas, and 
bçtter operating techniques, amateurs have extended the 
reliable operating coverage of the 144-Mc. band from a few 
miles to severai hundred miles. Exploitation of the varions 
forma of anomalous propagation has extended the distance 
record for two-way communication on 144 Aie. from about 
300 miles, where it stood during the first few months tbe 
band was in use. progressively to 550, 850, 12UU, 1400 and 
roeently to 2500 miles. Eveû ten years ago, the most enthu- 
siastic v.h.f. operator would have hardly dared to predict 
that tlie limlt of two-way communication on 144 Me. would 
ever excoed 500 miles or so, yet today such a distance is 
almost commonplace. 

Amateur work in tins range by meaus of auroral reHection 
and by meteor scatter has been of considérable scientific. 
interest. Auroral propagation on 144 Me. is an important 
part of the ARRL-IGY already diseussed. 

Tropospheric propagation possibilities were given a new 
horizon on July 8.1957. when an amateur in the Los Angeles 
ami eontacted another on the Island of Oahu on 144 Aie. 
This 2540-miie path excecded by some 25 percent the great- 
est distance over winch signais of a frequency this high had 
<iver been received. 

Ambitious aud scieutiiically-inclmed amateurs have been 
successful in bouncing their 144 Me. signais off the moon, 
a feat once thought to be well beyond the capabilities of 
au amateur-type station. While this mode of propagation 
has yet to be used for two-way communication, it offers 
intriguing possibilities. It seems a fuir prodiction that the 
dilHcultles of lunar communication will someday be success- 
ftdly solved, enabling L44-AÎC. workers to engage in com- 
munication over near world-wide distances. 

Beginners also occupy an important place in the 144-Mc. 
picture. This désirable situation résulta in some measure 
from the advent of the Novice Class license and since it is 
the oniy frequency band in which a Novice may use voiee 
under présent régulations, the band has seen large numbers 
of new amateurs making their start here. The knowiedge, 
recently aequired, that the 144-Mc. band can be uaed in 
most any section of the country successfully, provided sulii- 
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 différent from the 50-Mc. band, though the geo- 

graphical distribution is not necessarily similar. 
The band is excellent for short-range communication of 

any kind, especially where mobile stations are invoived. The 
autenna required for mobile work, a simple 19-inch whip, is 
so readily installed that "going mobile" need involve uuly 
a few minutes work in most instances. Alobile opération on 
144-AIc, 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 pians is already close to the satu- 
ration point. 

mo to ma Me. 
The amateur assîgnments from 220-AIc. up are still in the 

dovelopmental stages, though général use of the 220-A'Ic. 
band is coming along well. Having characteristics essentially 
the same as the 144-Mc. band, but being open to use by 
Technician Class licensees, it îs the scene of much new 
aetivity. Partieularly in densely-populated areas, the 220- 
AIc. band is rapidly asatimiiig the status of a communica- 
tions band, where oiily a few years ago it was regarded as 
almost exclusively expérimental territory. 

The widest spread of frequency available for RACES use, 
the 220-AIc. band is being includcd in many pians for that 
vital service. For this work it enjoys much the same advan- 
tages as 144-Mc.; freedom from interférence and reliability 
of local coverage, with low power and simple autenna 
installations. 

Use of the band by a considérable number of amateurs, 
operating regularly under varying conditions, is demonstrat- 
iug that the band is capable of supplying very similar cov- 
erage to that eujoyed on 144-Mc. With the added impetus 
of the Techuician Class licensees, many of them now looking 
for addîtional territory to work in after having made a start 
on 50-AIc., the 220-AIc. band is destined to grow in popu- 
larity and value to the amateur service. 

4&0 to Mr.. 
'With the jump from 220 to 420 Me. the amateur service 

makes a ciean break from the communications to the ex- 
périmental territory. Transmitters, reoeivers and antennas 
used in the 420-Arc. band are often quite différent from those 
employed on any luwer amateur frequency, yet the tech- 
niques and equipment are well within the capabilities of the 
amateur eonstruetor. 

If there is a place in ail of amateur radio for the use of the 
very simplest equipment, the 420-Mc. band is that. As now 
set up, the band is wide enough so that the une or two-tube 
transmitter and the simple wideband receiver may be used 
successfully for local work. Use of such gear is often the 
stepping stone to more advanced techniques, and the simple- 
equipment approaeh still has considérable appeal for the 
experimentally-minded beginner. 

The 420-Mc. band is the lowest frequency at which ama- 
teurs have a band wide enough for the use of télévision 
transmission, and there is considérable interest in amateur 
TV around the country. Some 200 to 400 amateurs currently 
have TV equipment ready for use, or are working on it. 
Their approaeh to this phase of amateur work is largely 
expérimental at présent, the use of télévision not yet being 
made a part of normal amateur commumeations to any 
great extent. 

The propagation aspects of the 420-Alc. band hold con- 
sidérable interest for amateurs who have already exploîted 
the DX possibilities of the v.h.f. bands. Tropospheric prop- 
agation, partieularly, gives évidence of having tremendous 
possibilities in this band, aud it seems reasonable to assume 
that some very long distances may soon be covered by the 
use of this médium. There Is much interest in the possibility 
of auroral reflection at tliis frequency; though no success 
has yet been achieved there is some uptimism that auroral 
communication at 420-AIc. may soou be an accompiished 
fact. 

The number of amateurs using the 420-Mc. 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 rôle 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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CUJ£<US^ 

BY ELEANOR WILSON,* W1QON 

Reflections 
of a Converted XYL 

BY MARIANNE KEARNEY >, 
W7WFO (XYL OF W7WFP) 

" And how did yon happcn to get intorpBti'd in 
amateur radio?" is a question often fired at me 
by other (usually unlicensed.) XVLs and is usu- 
ally followed by a dead silence ditring wliich I 
probe for a reasouable ntmvrer, wondering if next 
they wtll floov tue with "And why do you elimb 
mountains?" As it, came ubout, Ty, the 
suddcnly deeided to study l'or a novice ticket, 
and when the ( )M takes up a new intercst in lîfe, 
the XYL goes along with it (OR KLSE!). 

The liist phase in this new intercst took the 
form of what might be termcd "The-Literature- 
Leffc-Lying-Around-t he-IIouse- Feriod,' ' during 
whieh time radio magazines began to aceumulate, 
and the général idea soomed to lie that 1 was 
cspecled to read "The Licentsc Mnnunl" and 
"How to Hecome a liadio Antiitritr" in place of 
fiction, The theory, 1 tigroed, was not bad read- 
ing, but it took not a, little browbeating ou the 
OM's part to gefc nie to tackle the code, .knd 
even after our tickets arrived lafter getting lost 
in the mail l'or 412 months), it took furt,lier 
"tactics" to get the iesser half to pound out that 
first "CQ." As luck would have it, my initial 
contact was auother XYL, so I was, for better or 
for worse, launched into a brand new hobby as a 
hum operator. 

The ad vent of our new hobby coraplicated our 
already coraplicated existence with new prob- 
lems. To our array of skis, sleeping bags, ruck- 
sacks, ice axes, climbing rope, bicycles, ice 
skates, kyaks, life preservers, jungle hatnmocks 
aud parkas, piled in our long-suffering folks' 
inilging basement storeroom, was added, of ail 
things, a hum radio station. So now our camping 
boxes, beachcomber's boxes aud skiing para- 
[ihenalia are interspersed with odd radio parts 
and surplus items of ail kinds. Maybe we should 
go iuto the junk business! 

It would lie fine to "go ail out" for a new 
hobby if somehow we eonld automatically dis- 
pense with ail of our old hobbies and outdoor 
intorests. Instcad complications have set in, 
Now when we go to the mountains to ski, we're 
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^ VL Etitor, Q8V, Plçase si'ici ail newa notes r< 
WlQON's home miiireas: Sis Fisher St., Walpole, IMass. fRfc. 5, Box CSC F, Vancouver, VVash. 

"My OM spends his spare time frying fo figure out how 
to combine skiing, mountaineering, and ham radio." 

prepared to "ham" too. An omergeney box of 
autenna vvire rides along with the skis, shovel 
and chains in the retir of our station wagon, as 
well as a BC654A which we use as a mobile rig. 
Since it, mamiges to use up half the front floor- 
boards, everyone who looks at the mouster says 
the su me thing, •''(.(ood thine vour wife is a ham, 
Ty!" 

Ohecrfully, or not so eheorfully, I holp the 
chicf antenna raiser put up his famous half wave 
or off-oenter-fed Hertz. And 1 have seen that half 
wave go up in many loeations, attaehed to sueh 
things as a tree atop a sand dune, fîr trees, télé- 
phoné polos, Uagpoles, sagebrush atop a gravel 
pit, and eveu a snowstake. The snowstakc came 
into piay one day on Alount Ilood when we 
pitlled into a parking lot next to a six t'ont snow- 
bank and ran an antenna ont the car vviudow. 
(Our reports are much better when we use a half 
wave instead of the car whip. ) Our signal boomed 
ont into the ciear eold mountuin air aud ail was 
well until a rotary snow plow uppeared, «licing 
neatly into the snowbank. Nervousiy we sat 
watching it approach doser, wondering whether 
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to dash ont atid attempt to explain "opération 
tixcâ portable" going on in the parking lot: in- 
stead \ve -n-aited until the plow was about to snap 
our "lifeline," thon rushed out grabbing t.he 
lead-in down just in time. 

M &KX 
M MB!» COM/X ,rr 
Il  7*£ iZOT***/ - 
I , 

~W7WfrO 

"Hamming at Mount Hood has drsadvantages." 

I now de tort, tho lirewing of another brain- 
storm. Every time we drive up to Mount Hood 

and that ohallenging 11,245 foot white peak 
looms into the deep blue mountain air, I know 
what the OM is thinking as he eyes that shining 
summit speeulatively. He's dreaming about a 
two meter signal going ofï the top and conjuring 
up some elaborate plans, mostly meaning that 
the XYL is going along as porter to help baek- 
pack radio gear up to the top. I let mysclf in for 
sehemee liké this, having acquired the dubious 
réputation of being the kind of elimber who will 
help baekpaek anything and evorything up to 
the tops of the Pacific Northwest mountains — 
so what could be more routine than a mountain- 
climbing radio expédition? 

While on the subject of portable opérations, 
we keep our ham friends guessing as to where 
\V7WFP/7 will turn up next, and some of them 
onn never (pilté get our home QTH straightened 
out, there being tvm of them. The XYL shack is 
fashionably located in a elothes closet in our 25- 
foot house trailer, while the OM usuaily opérâtes 
from the afore-said bulging basement storeroom 
of his folks' house. The other day we were in a 
three-way QSO, and when the third party 
couldn't quite fathom why we were at différent 
QTHs, he politely backed out of the QSO, 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 (bicycle mobile) 
from who knows where? IVe followed ail of my 
OM's hobbies so far, but I just hope he doesn't 
take up — flying! 

ATTENTION ALL YLs AND OMs! 
Kesorve now on your ralendar four biff dates in ÏUarrh 

for tiie annual V'L-OM eontest: Mardi 1 and 2 for the 
phone «ection and Marek 15 and 16 for tho c.w. section. 
Full détails next month. 

$33.00 QUESTION 
Just between us girls what do we talk about on tho. air 

anyway —- when we're not handling trahie, participating 
in nets, or engagod in anything other than strictly ragehew? 
Children, house», radio gear, dogs, DX, food, fashion, world 
events — perhaps even men? A survey is in order. 

Leave it to the gîrls in Texas to operate mobile in their own unique fashion. Six members of the Women Ham Operafors 
of Texas fook turns operating a Coilins 32V-2 and an SX-71 while rollîng along the streets of Dallas in the annual Labor 
Day Parade. Adorning 

and W5SYL, standing, 
and seated, W5WXY 
K5GRF, and W5KEC 
with K5BNH on the 1,1 

chair, and in case your= 
bifocals aren't handy, Tâ' 
thesignreads:"Women Hl^Sf .1^.... ^^[4 
Ham Operators of 
Texas—We give a ' yr ^ ""yllIllllIM 
WHOOT about the | 
Welfare of our State, ri " T-'2 J 
City and Every where ^HT{ «Sr HW 
Corne Tornado, Hurrî- ^^ÊSÊÊÊÊÊÊÊÊÊ^f^^J^t^^^^^i' ... Jk" \V^ ^ 
cane, Flood or Fire To ^ ^ 
aid in such is our Desire ^ -r "1 
—Join Civil Defense." | -Mt i // M }r'tMiOk$uS£ifâ A s amama^m 
WHOOT members j HpUEg^HB ■,< iyWeifàr# 
were also in charge of \ flHR_ pBE ,'>,«■^ ^TAT&J"-iTV 

registration during Ham ' mùé f 
Day activîties at the m ~ ^0lir f 

State Fair. ^B ' 
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You arc hcrçby invited to aid in onr private little Rend 
Your Kar and Report What You Hear project eonjuml up 
for the week of January 25 thru February 1. The require- 
ments are cîementary. Ail you have to do is tune around 
the bands during the appointed pertnd, zéro in on two or 
more \ Ls engaged in a QSO, jot down the subjects you 
hear discusaed, (calls, uames, QTIîs, revealing descriptions 
not necessary — we're not planning to ernbarrass anyone). 
tally up your catégories (you are allowed an infinité num- 
ber), and send them aiong to us. We'U review tfiem and 
publish the hndings, which may not prove mucii other than 
emphasize the faet already established that \ve are the 
femaie of the speoîes, ham or not. Again, the dates of 
BYER.WYH are Jan. 25-Feb. 1. 

Needless admonishment: You ean't liston ail of the time 
for how is another YL going to report what you talk about 
if you don't get on the air yourself? 

Presently Fran Miller of Ardmore, Oklahoma, is botter 
known as Mrs. Ardmore of 1057 and finalist in the Okla- 
homa state finals of the national Mrs. America Coutest 
than she is as W5SNL perhaps. But tiie situation is only 

temporary, says Fran. who concluded during the height of 
the glamour and excitement of the oontest that she would 
rather be back in her little ham sliack auyday. According 
to the barrage of newspapor publicity about Fran though, 
she made a, fine aiiowlng in the finals (among the top ton), 
and the requirements vvere not undemanding. ^ewing vvith- 
out patterns. cooking a complété four-course family raeai 
in an hour, vyith perfect. table setting, baking an old-fash- 
ioned cake without using a mix or an eicctric mixer, ironing 
a white shirt without a wrinkle, writing a thème within a 
limited time, giving extemporaneous sfieechcs before a 
large audience and assortcd TV caméras and microphones 
— enough to make any YL eonciude situ would stick to 
radio conteste only! 

Iran and her OM Ernîe, \V5SNM, have bcen hams since 
1050. They have two children, fourteen and fifteen years 
old. Fran says that before she became a ham she betonged 
to several bridge clubs and spent considérable time playing 
bridge, but now she would take a contact on 40 c.w. to a 
grand slarn any afternoon. 

On August 30 Maxine Willis, W6UIIA, of Los Angeles, 

On November 9th forty-six licensed YL$ from Texas, 
Oklahoma, and New Mexico met in Dallas to celebrate the 
thîrd 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: ieft to right, Publicity Chair- 
man, W5YRT; Président and NOS K5BNQ; Vice Président 
and Âlternate NCS W5KEC; and Secretary-Treasurer 
W5LGY. Ail 77 members of the TYLRUN know that the 
7235 and 3880 on the transmittîng tube centerpiece, done 

by K5GRF, represent the frequencies of the club's 
two Thursday morning nets. 

entertained visiting royalty in her home —• Prince Talaî, 
HZ1TA, and his wifo, Princess Mona, of Saudi Arabia. 
Alaxine interestingty deseribes thoir visit in her own words. 

^ "On the week end of August 30 and 31, while many lucky 
YLs were enjoying the national ARRL convention festivi- 
tîes in Cliicago, WOUIIA was feeling as forlorn as Cinderella 
mîssiiig the bail, when who should come to call but a real 
Prince accompanîed by his beautiful XYL. On Friday 
afternoon of that week end we entertained at a lunchcon 
Prince Talal, 1IZ1TA, and Princess Alona of Saudi Arabia. 
The party ineluded Khalil Rawwaf and Ahmed Boukhari. 
2nd op. at 1TZ1TA, Midge Rommel, K6BUS, Lorraine 
Freoberg, W6AKE, and my mother, Mrs, Marie Emmons. 
Ed. W0TS, ruy OM, dashed home from his studio long 
enough to meet our guests and take color pictures. 

Prince Falal and Ahmed operated the station most of the 
afternoon and enjoyed QSOs with Ethel, VE3DTW, Cyril, 
S'E3T\V, and VE3AIU, also with KL7RU and K6ZIIB. Ail 
members of the group spoke excellent English, and their 
aecounts of life in Saudi Arabia were most interesting. As 
YLs we could not help admiring Princess Mona's youthful 
be?iuty and lovely Dior gown. I think that she and the 
Prince were homesick for their young son, VValid. who was 
only three montha old when they started their trip. 

After theîr visifc with us, the Prince's party took tlie 
heîicopter to Disneyland and thoroughly enjoyed an 
evening in that land of fantasy. A few days later Princo 
Talals seerebu-y, Nabil Ladki, and .Ahmed tom-ed MGM 
uith me. and, of course, we had to visit Ted Henry's 
Radio Store, also the outstanding station of Bill Guimont, 
W MD. Ahmerl spent one pleasant morning with Helene 
Léonard and operated VV6MBD, W6QOG. On Thursday, 
Sept. 4, the group departod for San Francisco, and we said 
goodbye a little sadly at International Airport. 

My first QSO with Prince Talal took place in 1052. Now 
once again we have resumed the early morning QSOs with 
FTZITA on twenty metors. At one point during lus visit I 
told the Prince that if I couid have found a flag from Saudi 
Arabia, it would have bceu flying on the Rohn tower, 
Pointing to my rotary beam lie graciously replied that the 
same lïag was already hying above both of our homes! As 
he and Ahmed discussed their close friendsliîp with W2BDS, 
Mîke, WoEFC. Bill, and others, I could not help thinking 
of the unlimited opportunities we amateurs have for pro- 
moting international goodwill. To each of us is given that 
rare possession — a magie carpet!" 
Princess Mono cuîs a confectîonery QSL card for her 
husband Prince Talal, HZ1TA. Left to right are Princess 
Talal, Mrs. Marie Emmons, Lorraine, W6AKE, Maxine, 
W6UHA, and Midge KéBUS. (The Prince was the photoa- 

rapher.} 
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