


THE STANDARD OF COMPARISON FOR OVER 27 YEARS 
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HIPERMALLOY serins 
This sériés provides vîrtÛaHy ail the 
characteristics of the Unear Standard 
group in a more compact and lighter 
structure. Jhe frequency response is 
within 1 db. from 30 to 20,000 cycles. 
Hipermalloy nickel iron cores and hum 
balanced core structures provide mini- 
mum distortion and low hum pickup. In- 
put transformers, maximum level 4-10db. 
Circular terminal layout and top and 
bottom mounting. 

ULTRA COMPACT serles 
UTC Ultra Compact audio units are small 
and light in weight, ideally suited to re- 
mote amplifier and similar compact 
equipment The frequency response is 
within 2 db. from 30 to 20,000 cycles. 
Hum balanced coil structure plus high 
conductivity die cast case provides good 
inductive shielding. Maximum operating 
level is +7db. Top and bottom mounting 
as well as circular terminal layout are 
used in this sériés as well as the ones 
described above. 
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LS-10X Shlelcjed Input Multiple line (50, 200, 250, 500/600, etc.) to 50,000 ohms ... multiple shielded. 
LS-19 Plate to Two Grids Primary 15,000 ohms. Secondary 95,000 ohms C.T. 
LS-50 Plate to Line 
15,000 ohms to multiple line ,.. +15 db. level. 
LS-63 P.P. Plates to Voice CoiJ Primary 10,000 C.T. and 6,000 C.T. suited to Willlamson, MLF, ul.-llnear circuits. Secondary 1.2, 2.5,' 5, 7.5, 10, 15, 20, 30 ohms. 20 watts.1 
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A-10 Line to Grid — Multiple line to 50,000 ohm crid. 

A-18 Plate to Two Grids: 15,000 ohms to 80,000 ohms, primary and secondary both split. 

A-20 Mixing Transformer Multiple line to multiple line for mixing mikes, Unes, etc. 

A-26 P.P. Plates to Line 30,000 ohms plate to plate, to multiple line. 
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0UNCER CASE Diameter Helght   
Unit Weight .... 

     1-3/1 ... 1 oz. 

WRITE FOR 
1959-60 Catalog 

• 
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UNITED TRANSFORMER CORP. 
150 VARICK STREET, NEW YORK 13, N. Y. 

EXPORT DIVISION: 13 EAST 4Cfh STREET, NEW YORK 16, N. Y. CABLES "ARLAB" 
.• PACIFIC MFG. DIVISION: 4C08 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF. 



Front the engineering team 

that developed the incomparable 

HT-32A cornes a transmitter 

that brings SSB within 

reach of ail... HT-37 
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the neiv ideas in communientfâts are boni ai . .. » a 

h Expoit Sales: International Division 
Raytheon Alfg. Co,, Waltham, Mass. 

'Chicago 24, Illinois 
hallicrafters 

The prîce:$ 150.00. Here, for the first time, îs a moderately prîced SSB 
transmitter that retains the essentiel performance characteristics which 
made its big brother the most wanted single sideband transmitter of ail. 
Same power. Same rugged VFO construction. Identical VOX. And a 
smooth, distinctive speech quality that irisures excellent on-the-air 
reports. 
\ ou can judge — and own — the HT-37 now. Your distributor will soon 
have it on featured display. 

Technical Détails 
VFO employs double réduction dise ucts down 80 db. Carrier suppres- 
drive, fixed T.C. Sideband suppres- sion: 40 db. or better. CAL System: 
sion 40 db. at 1000 GPS. Power rat- Instant CW CAL signal from any 
ing: 70-100 watts P.E.P. output transmission mode. Cooling: con- 
CW or SSB. 17-25 watts carrier on vection with final operated at low 
AM phone. Two 6146's in the final, dissipation in standby. Size: DVk" 
Srd and 5th order distortion prod- high, I814" wide, 16%, "deep. 
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• covers 8—10 meters • upper or lower sideband, CW 

• 175 watts PEP input • provision for external oscillator 

• extended freauency coverage available 
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EIMAC PIONEERED INTERNAI. - ANODE TETRODES 

PERFORMANCE LEADERS FOR OVER A DECADE 

Developed and introduced to the industry in the 
mid 1940's, Eimac's line of internai-anode radial- 
beam tetrodes immediately received widespread 
and enthusiastic acceptance. Well over a million 
have been sold since that time. These tubes, qual- 
ity leaders from the very start, still maintain that 
position through advanced proeessing techniques, 
inherently sound design and continuing concern 
with production refinements. 

Clean electrode design, for example, and the 
exceptionally hard vacuums achieved on Eimac- 
developed rotary vacuum pumps, resuit in con- 
sistently reliable tubes with an exceptional ability 
to withstând high momentary overloads and peak 
powers. Rugged filament design with high reserve 
émission contributes greatly to their reliability 
and long life. 

Stable opération at high frequencies is assured 
by low inter-electrode capacitances and low lead 
inductances. Driver requirements and associated 

circuitry are simplified by the high power gain 
and low driving power requirements of these tube 
types. 

These features, plus other Eimac design inno- 
vations such as the Pyrovac* plate and non-emit- 
ting grids make Eimac internai-anode tetrodes 
your logical choice for new equipment designs, 
as well as tube replacements, when exceptional 
performance and reliability are required. Most 
types available for immédiate delivery. 

*Rcgistered Tradcmark 

ElTEL-McCULLOUGH, INC. 

San Carlos, California 



It pays to insist on 
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crystals 

STANDARD OF EXCELLENCE SINCE 1934 

AMATEUR TYPES 
40, 80 and 160 Meters, PR Type Z-2 
Rugged. Low drift, fundamental osrillators. High activity and 
power output. Stands up under maximum crystal currents. Stable, 
long-lasting, liermetically scaled; ±500 cycles -—$2.95 Net 

24 to 27 Me., PR Type Z-9A 
Third overtone; multiplies into either 2-meter or 6-meter band; 
hermeticallv sealed; calibrated 24 to 27 Me., ±3 Kc.; .050" pins. 

$4.95 Net 
50 to 54 Me., PR Type Z-9A 
Fifth overtone; for operating directly in 6-meter band; her- 
meticallv sealed; calibrated 50 to 54 Me., ±1.5 Kc.; .050" pins. 

$6.95 Net 

COMMERCIAL TYPES 
Commercial Crystals available from 100 Kc. to 70 Me. Prices on Request. 

SPECIAL TYPES 

Type Z-l Aircraft 
3023.5 Kc., .005% < *40* iltfft,3023-5 Kc-' •u05% $3-45 Net 
VHP Type Z-9R, Aircraft 

* V* P'0!- I.car, Narco and similar 
fV .. yà equipment operating in the 121 
«■"O. Me. région, requiring crystals in 

--yr y, 3() Me. range. Each....$4.95 Net 
* Type Z-l, MARS and CAP 

Officiai assigned frequencies in 
k f-Vthe range. Calibrated to .005%. 

) 1600 to 10000 Kc $3.45 Net 
Type Z 1, TV Marker 

"t Channels 2 thru 13....$6.45 Net 
\ «\ 4.5 Me. Intercarrier, 
jà .01%   ..-..$2.95 Net 
?) 5.0 Me. Signal Generator, 

.01%.,.. $2.95 Net 
10.7 Me. FM, IF, .01%    $2.95 Net 

Type 2XP 
Suitable for converters, expérimental, etc. Same holder 
dimensions as Type Z-2. 
1600 to 12000 Kc., (Fund.) ±5 Kc  $3.45 Net 
12001 to 25000 Kc. (3rd Overtone) ±10 Kc  $4.45 Net 
ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED. 

ORDER FROM YOUR JOBBER. 

TYPE Z-9R CITIZENS BAND CLASS "D" 
KOC assigned frequencies in megaeveies ; 

L'ti.OTfi. 28.!),Sn, 27.085, 27.015, 27.025, 27.035, 27.055. 27.085, 27.075, 27.085, 27.105, 
27.115, 27.125, 27.135, 27.155, 27.185, 27.175, 
2,.lSfï, 27.205, 27.215, 27.225; calihrafed to 
•005% $2.95 Net 
TYPE Z-9R RECE1VER CRYSTALS FOR CITI- 
ZENS BAND CLASS "D"—Specify Î.F, ire- 
quency, aiso whetiier I.F. is above or below 
transmitter frequency. Calibrated to .005%. 

$2.95 Net 
TYPE Z-9R RADIO C0NTR0L CLASS "C" 

FCC assigned frequencies iu meyacvctes : 
28.005, 27.045. 27.005. 27.145, 27.105, 27.255; 
calibrated to .005% $2.95 Net 

Type Z-6A, 
Frequency 
Standard 
To détermine band 
edee. 1 o keep tbe 
\'FO and reccivcr 
properly calibrated. 
100 Kc. .. «c.ûc 

S Silver 
Anniversary 

Year 
vl 934-195 V 

PETERSEN RADIO CO., inc. 2800 W. Broadway 
COUNCIL BLUFFS, IOWA 

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 Invlted. AU amateurs, espeeially League members, are invited to report station aetivlties on the ûrst of each 

montli (.for preceding inonth) direct to the SCM, the administrative ARRL ofïiciai elected by members in each Section. 
Radio club reports are also desired by SCAIs for inclusion in QST, ARRL Field Organization station appolntments are 
available in tlie areas shown to qualified League members holding Catiadian or FCC a ma teur iieense, General or Condi- tionai Class or above. These iuclude ORS, OËS. OPS, OU and OBS. SCÀIs also desiro applications for SEC, EC, RM and 
PAM where vacancies exist. CES appointmeut is available to Novices and Technicians. 

ICastem Pennsylvanla 
Maryiandt-Uelaware-ï'b Southern New Jersey Western New York Western Pennsylvanla 
Illinois   Indiana Wisconsin 

     ATLANTIC DIVISION  W3ZIl<4 Allen H. Breiner 212 Race St. \V3EtiK .Arthur W. Plummer 3804 Rexmere Rcl. K2RG Herbert t.'. Brook» 800 Lincoln Ave, K2iïUK Charles T. Hariseu 211 Rosemont Drive W3UHN Anthony J. Mroczka 475-5th St. .CENTRAL DIVISION    

Tamuqua Baltimore 18, Md. Palmyra Butïulo 26 Honora 
VV9PRN WÔTQC W9KQB 

North Dakota South Dakota 
Mlunesota 

W 011 VA W0RRN W0KJZ 
Arkansas Loutsiana .Mississippi Tennessee 

WftZZY VV6FMO W6EIIH W4UIO 
Keutucky Miehigan ohio 

Edmond A. Metzger 1520 Houth 4th St, /Arthur (.«. Evans 823 North Bosart George Woida 2103 South 9 St.. 
  DAKOTA DIVISION      Harold A, Weugel 321-14th St. J. W. Sikorskl lyOO S. Menlo Ave. Mrs. Lydia 8. Johnson 125K Van Buren 8t. 
  DELTA DIVISION  t'imon M. Goings P. o. Box 207 Thomas J. Morguvi 3409 Beaulieu 8t. John Adrian Houston, sr. 114 North First Ave. R. W. Ingraham 105 West Park Drive   CREAT LAKES DIVISION   

rfpringileld indiauapolis Manitowoe 
Bismarck Hioux Falls St. Paul 4 

Eustern New York N, V. G. & Long Island Northern New Jersey 

W48UD Robert A. Thomason 626 Eastwood Drive W'Xh'X. Ritiph P. Thetreau 27209 W. Six Mile ttoad W8AL U'iison E. Weckel 2118 Tuscarawas St., W. 
  HUDSON DIVISION—   

Gsccola Metaire Cleveland Kingsport 
Owensbon» Détroit Canton 8 

towa Kaiisas Missouri Nebraska 

W^EFU George W. ITacy 1138 North Country Club Drive Sehenectady \V2TUK Harry J. Dannuls RFD i. Arbor Lane, Dix HOls Iluntington, L. I. W2Î5VVV Edward Hart, jr. 51 Washington 8t. PhiiÙpsburg  MIDWEST DIVISION. 

Connecticut WITY'Q Maine* W1JMN Kastern Massachusetts W1ALP Western Massachusetts W1BVR New Uampshire WIRMH Rhode Island W1VXC Vermont W1V8A 

W0BDR liussell B. Marquis 807 North Fifth Ave. W0FNS Raymond E. Baker 1014 Lincoln 8t. VVflBlîL C. O. Gosch 711 8. Oakland Ht. W0EXP Charles E, McNeel Route 3, RFD 
JMEW ENGLAND DIVISION  

MarsliaJItown Neodosha Webb City North Platte 
\ ift,r»r L. crawford 
Jeffrey I. Weinstein Frank L. Baker, jr. l'ercv C. Noble Robert 11. Wright Mrs. June R. Burkett Harry A. Preston, jr. 

RFD 5, Stadley Rough Rd. 79 Caleb Ht. 91 Atlantic 8t. 37 Broad Ht. 18 Fine 8t. 172 Ferris Ave. 10 Cherokee Ave. 
Alaska* Idaho Montana Oregon Washington 

KL7BZO W7GGV W7NPV/WXI W7JDX W7PGY 

_NORTHWESTERN DIVISION—  

Dunbury Portlund North yuincy 71 Westtteld Concord Rumford 16 Essex Jet. 
Kormeth E. Koestler Mrs. flelen M. Maillet Vernon L. Phillips Hubert R. McNaily Robert B. Thurston 

.Hawaii Nevada Hanta Clara Valley Hast Bay San Francisco Sacramento Valley San Joaquin Valley 

KH0AED W7VIU KfiDY'X W60JVV K6ANP W6GDG W6JPU 

...PACIFIC DIVISION- 

2005 Sunrise Drive Route l, Houth Box 971 11908 8.E. Madison Ht. 7700-31st Ave., N.E. 
Hamuel H. Lewbel Charles A. Rhines W. Conley .Smith B, W. Southwell Léonard R. Geraldl Jon J, o'Brten Ralph Haroyan 

P. O. Box 3564 Box 1025 67 Cuesta Vista Drive 200 South Seventh 8t. 1500 Cayuga Ave. 3417 fith Ave. 6204 F. Townsend Ave. 

Harlowton 

North Caroltna Houth Carolina Virginia West Virginia 

W4.RRH W4UQV W4KX WHJM 
i 'olorado t.'tah New Mexico Wyoming 

  ROANOKE DIVISION-     B. Riley Fowier Box 143 Dr. J. O. Duniap P. O. Box 447 John Cari Morgan c/u Radio Station WFVA, Box 269 Donald B. Morris 1111 Alexander Place 
 ROCKY MOUNTAIN DIVISION 

Honolulu Elko Monterey Dlxon San Francisco 12 Sacramento l'Yesno 

Aiabama WiH KK Kastern Florida \V4KGJ Western Florida W4RKH Georgia W4CFJ West Indies (Cuba-P.R.-V.I.) KP4DJ 

VV0BWJ Cari L. Smith 1070 Loeust Ht. W7QWH Thomas H. MUler 1420 E. 3045 Ht. K5DAA AUan H. Hargett 1.001 Bireh Lane W7AMU L, D. Branson 342 Houth Elk _SOUTHEASTERN DIVISION  

Morganton Rock Hill Frederlcksburg Fairmont 
Denver 20 Hait Lake City ( 'arlsbad Casper 

«..'larke A. Himms, jr. John F. Porter Frank M. Butler, ir. William F. Kennedy William Werner 

16 Rosemary Rd. Box 7295. Ludlam Brunch 28 Houth Elliott Rd, 1687 Falrway Hill Drive, 8.E. 563 Ramon Llovet 
(.'anal Zone KZ5RV 
Lrfj» Angeles Arizona San Diego Hanta Barbara 

\V6JQB W701F W6LRU KSt.'VR 
Northern Texas oklahoma Southern Texas 

W5BNG W5DRZ W5QEM 

Ralph E. Hurvey Box 15 
 SOUTHWESTERN DIVISION—   Albert F. HiU, jr. 861 No, Millard Ave, Cameron A. Allen 1020 East Muryland Ave. L'on Htansifer 4427 Pescadero Robert A. Hemke 728 W. Mission   WEST GULF DIVISION     

Montgomery Miami 55 Fort. Walton Beaeh Atlanta 17 Urb. Truman Rio Pîedrns, P. R. Balboa Helghts 
Rialto Phoenix San Diego 7 Hanta Barbara 

Maritime Ontario «juebec 
Alberta British Columbia Y ukon Manitoba Haskatchewan 

VE1VVB VE3NG VE2DR 
VE6VM VE7JT 
VElÏF VE5LU 

L. L. Harbin 4515 Calmout Adrian V. Rea P. O, Box 23 Roy K. Eggleston 1109 Vernon Drive 
 CANADIAN DIVISION    D. E. Weeks R. li. 3 

Fort Worth 7 Pond Creek Corpus Christ! 

Richard W. Roberts C. W. Skarstedt 170 Norton Ave. 62 Ht. Johns Rd. 
Gordon W. ITollingshead Peter M. Mclntyre 
James A. Elliott Lionel O'Byrne 

108 Hudson Rd. 981 West 26th Ave. 
.1.90 Oakdean Blvd. 

Ht. Stephen, N. B. Willowdule, Toronto, Ont. Pointe Claire Montréal 33, P. Q. Calgary, Alta. \'aricouver, B. C. 
St. James, VVinnipeg 12 Rowatt 

*Offlelal appointed to act temporarily in the absence oï a regular officiai. 
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COMPLETE COMMUNICATIONS SYSTEMS 

FROM 

WATTS 

50 

Kilowatts 

Désignée! and Manufactured by TMC for 

S S B • D S B • ISB • CW • MCW • AM • FS 

This TMC station is in use at one of our Military Installations. 

TMC can provide any or ail the transmitting and receiving equipment you need, 
from power line to anlenna, over the frequency range 2 to 32 me. TMC can 
provide the building blocks for complété systems or our products will integrate 
with any existing system of standard equipment. 

Our engineers will be glad to talk it over with you. Call us any time. 



THE AMERICAN 

RADIO RELAY 

LEAGUE , INC., 

1$ a noncommerdal association of radio amateurs, bonded for 
the promotion of interest in amateur radio communication and 
expérimentation, for the reiaying of messages by radio, for tne 
advancement of the radio art and of the public weifare, for the 
représentation of the radio amateur in tegîslative matters, and for 
the maintenance of fraternalism and a high standard of conduct. 

It is an incorporated association without capital stock, chartered 
under the iaws of Connectîcut. Its affaîrs are governed by a Board 
of Dîrectors, elected every two years by the général membership. 
Theoffîcers are elected or appointed by the Dîrectors. The League 
is noncommerdal and no one commerciaily engaged in the manu- 
facture, saie or renta! of radio apparatus is eligible to membership 
on its board. 

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

inquîries regarding membership are solicited. A bona fide 
interest in amateur radio is the only essentiel qualification; owner- 
ship of a transmitting station and knowfedge of the code are not 
prerequisite, although fui! voting membership is granted only to 
lîcensed amateurs. 

Ail général correspondence should be addressed to the adminis- 
trative headquarters at West Hartford, Connectîcut. 

Past Présidents 
HIRAM PERCY MAXIM, W1AW, 19U-T93Ô 

EUGENE C. WOODRUFF, W8CMP, 1936-1940 
GEORGE W. BAIIEY, W2KH, 1940-1952 

Ofiicers 
Président . , , . . .GOODWIN L. DOSLAND, WDTSN 

Moorhead, Minnesota 
first V/ce-Presidenf WAYLAND M. GROVES, W5NW 

P.O. Box 586, Odessa, Texas 
Vicê-President FRANCIS E, HANDY. W1BDI 

38 la Salle Road, West Hartford, Connectîcut 
Wce-Pres/dent . . . , . . PERCY C. NOBLE, W1BVR 

37 Broad St., Westfîeld, Massachusetts 
Secrefary        .A. L BUDLONG, WÎBUD 

38 La Salle Road, West Hartford, Connectîcut 
Treasurer DAVID H. HOUGHTON 

38 La Salle Road, West Hartford, Connectîcut 

Généra/Manager . . v . . A. L. BUDLONG, WÎBUD 
Commun/cations Manager ... FRANCIS E. HANDY, W1BDI 
Technicoi Director GEORGE GftAMMER, WTDF 
Aii/stan# Généra/Manager . JOHN HUNTOON, WUVQ 
Assistant Secretanes . . . .PERRY F. WILLIAMS, W1UED 

GEORGE STEVANS, JR., K1LVW 
38 La Salle Road, West Hartford, Connectîcut 

DIRECTORS 
Canada 

ALEX REH),   VE2RE -40 Loiîan Ave., St. I.aruhert. P. U, 
Vtce-Director: William R. Savage VE6EO «33 loti) St. N,. Letlihrl<lye. Alta. 

Atlantic Division 
GILHERT L. CROSSLEY   W3YA Dept. of E.I'L, Penna. State ttniverslty State c'otleiïe, Pa. 
Vice-i 'irtetar: (..'harles o. I.ta<litett W3LVF 92H ( 'anirr Place, C'ulumbus 21, Ohlo 

Central Division 
JOHN G, DO Y LE WtKJPl 4331 N. Wlldwood Ave.. MllwnuUce 11. Wls. 
Vice-hirecinr: Phlltp l-', Ilaller. .........WOIIPG 6(100 S, Tripp Ave.. Chicago 29. IU, 

Dakota Division 
ALFRED M, GOWAN \V0PHR 1019 Smith Wtllow Ave., Sloux Faits, S. JD. 
Vice-lHrertnr: Charles G, Compton. .... .WOIU'O 1011 Fairrnount Ave , St. Paul F». Minn. 

Delta Division 
VICTOR OW'FIELD.   W5BSR Pox 9«5, r.ake Charles, La. 

Sunford B. DelTart. ...... W4RRV 227 S. Pordue Ave., oal; Uidgc. Term. 
Great Lakes Division 

JOHN H. BRAMB   ..WSSJPF 70K Ford lîldg.. Détroit 215, MIch. 
Viee-tHreetar: Dana E. Cartwrlght WStipR 2979 Ohservatory Ave., Cincinnati 8, Ohlo 

Hucfson Division 
MORTON IL KAHN*   ....W2KR 22 Rlrch Util Rd.. Great N'eclc. N. Y. 
l'ice-lHrector: Lloyd H, Manamon,...,. W2VQR 709 Seventh Ave., Ashury Parle. N. J. 

Midwest Division 
ROBERT W. DKNNIflTON.. W0NWX Box 631. New ton, lowo 
Vlce-Dirfcior: Sumner II. Foster WOGQ 

2315 f-inden Dr., S.E.. Cedar Raplds. lowa 
New En gland Division 

MILTON E. CUAFFEE   W1EFW 53 riomesdale Ave., Soothington, Conn. 
Vice-lHwtnr: Carminé A. Piilo W18JO 17 Park St.. West llaven 16, Conn. 

Northwestern Division 
R. REX ROBERTS...   W7CPY 837 Park HIU Drive. Bllllngs, Mont, 
Vlce.-tHreclor; llarold W. Johnston. ...... .W7PN 2727 Belvidcre Ave.. Seattle 6, Wash. 

Pacific Division 
HARRY M. ENGWICHT .....W6nc 770 t.'hapmat». San José 26. Callf. 
Vice-hirector: Ronald G. Martin W025F 4212 Berrendo Drive, Sacramento 25. Callf. 

Roanoke Division 
P. LAN 1ER ANDERSON. JR W4M\VH 42.8 Maple Lane, Danvllle, Va. 
Vice-Director: Joseph F, Abernethy   W4AKC 768 Colonial Drive, Rock ilill, S. C, 

Rocky Mountain Division 
CLAUDE M. MAER, JR.   ...W0IC 485 Race St., Denver 6, Colo. 
Yice-Director: John H. Sampsoti, Jr,. . , . . WTOOX 3618 Mount Ogdcn Drive. Ogden. Utah 

Sou the a s te m Division 
JAMES P. BORN, JR .W4ZD 26 First Ave., N.K.. Atlanta 17. Ga. 
Vice-Direclor: l'hotnus M. Moss,   W4nYW P.O. Box 644. Municipal Airport Rraneti. Atlanta, Ga. 

South western Division 
RAYMOND E. MEYEUS.     ..VV6MI.Z 717 Anderson Way, San Gabriel, Callf. 
Yice-Director: Virgil Talbott   VY6GTE 1175 FiOnghill Way, Monterey Park. Callf. 

West Gulf Division 
GUADY A. PAYNE   ,.W5ETA 5103 Lindeu St., Bellalre. Texaa 
Vicfi'fnrector: Robert D. Reed   W5KY 4339 S. Peoria. Tulsa 5. okla. 

General Counsel   . PAUL M. SEGAL 
816 Connectîcut Ave., Washington 6, D. C. 



"It Seems toUs..." 

WHO DOES WHAT? 
Who vvrîtes the «ommonts of the American 

.Radio Helay League which aie filed in FCC 
«lockets? Who decided to raLse the dues re- 
eentlv? Wlio picks the material for QSTI Wdio 
adds "couutries" to the DXCC List? Who 
rans ofheial League conventions? Who asks the 
FCC to change the rules for hum radio from 
time to Unie? Who are these people, and how 
did they get where they are? 

Goo(i questions, and représentative of those 
asked or implied in letters, QSOs, club papers 
and personal conversations about the manage- 
ment of our organization. And no wonder—• 
oui- ARRL lias grown to be not only the largest 
ham group in the world, but vve believe the 
largest hobby association of any kind. Every 
member naturally is concerned with how it 
opérâtes and wunts it to reflect his own views, 
interests and activities. Ail right, then, let us 
take time out from the technical articles and 
operuting topics and explore the "WTio does 
what" of ARRL. 

First off, who's the big boss? You members! 
You elect from axnong the active amateurs in 
your division a member of the Board of Direc- 
tors to serve you for a two-year terni without 
pa}'. Before your director goes off to Hartford 
each May — indeed, ail throughout the year 
- he tries to find out what you want from 

ham radio, and what changes in League pro- 
cédure, FCC rules, the magazine, or what- 
have-you are necessary to keep you — colloe- 
tively — happy. This opinion-seeking takes 
several forms: on-the-ah- conversations, meet- 
ings with volunteer leaders, visits to clubs, 
correspondence, pemsal of your clubs' news- 
papers, and consultations with the electcd 
Viee-Director, the assistant direetors the 
director himself has appointée!, and the elected 
iSCMs. 

At the same time, he is the League's repré- 
sentative in his division. The director helps 
to form uew radio clubs and approves their 
applications for affiliation with the League. 
A club (or, often, a group of clubs) wishing to 
hold an officiai national, division or siate 
convention first must secure the approval of 
the director, and then keep him informed on 
ail convention plans. The " Direetors' Letters" 
and auditors' statements he gets from head- 
quarters at regular intervais ail through the 
year help him to keep up-to-date on amateur 
matters. 

Each May the Board of Direetors meets in 
formai session. Every director bas an oppor- 
tunity to présent motions or informai com- 
ments representing the views of his members 
on any current topic. Collectively, the diree- 
tors review ARRL ffiiances (as they did at the 
May meeting before deciding to raise the dues), 
the field of rulemaking, the operating organiza- 
tion, the state of the art — just anything that 
lias any bearing on the ARRL or the hobby as 
a whole. Any change or new development in 
League poliey must be decided upon by a 
majority of the Board, at the annual meeting 
if possible, or by mail vote at otlier times. The 
annuai meeting, in even-numbered years, also 
elects the président, vice-presidents, seeretary 
and treasurer who Mil serve in those offices for 
the foilowing two years. 

The Board also authorizes a number of eom- 
mittees — a housing committee, a member- 
ship and publications committee, a finance 
committee, the executive committee — which 
review current problems and formulate future 
plans in each of several fields. The Executive 
Committee especially deserves a bit of expla- 
uation. Itis more-or-less a "watehdog group" 
which meets at least six times a year to see if 
there are matters the Board must rule on be- 
fore they can meet again in person, and sub- 
mits to the direetors for mail vote resolutions 
dealing with any such problems. The Executive 
Committee also must make the final approval 
of applications for affiliation and applications 
to hold League conventions. It also must check 
— witliin the framework established by the 
Articles of Association and By-Laws — on the 
eligibility of candidates in élections for director 
ami vice-director from half of the divisions 
each autumn. It also appointe the committee 
of tellers who must count the ballots in those 
divisions where there is more than one eligible 
candidate for either office. 

Currently, there are tliree unpaid officers, 
three direetors and three headquarters employ- 
ées on the Executive Committee, but of the 
iatter group only one — the General Manager 
— has a vote. 

For matters concerned with on-the-air ac- 
tivities, the League is divided into 73 sections, 
each headed by an elected officiai known as 
the Section Communications Manager, or 
SC M for short. He appoints ail otlier officiais 

(Please turn the, page) 
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in his section — the Section Emergency Co- 
ordinator, the Phone Activities .Managers, the 
Route Managers, the local or eounty Emer- 
gency Coordinators, the Officiai Observera and 
so forth. 

Despite ail this volunteer and elected per- 
sonnel, there still remains mueh work eailing 
for full-time speciaiists and clérical employées 
having a wide variety of skills. This is where 
your headquarters staiï cornes in, sixty-five 
strong, hired and headed-up by the General 
Manager (who in turn is appointed by the 
Board). Their duties include- vvriting, echting, 
and the physical layout of the material which 
appeau in QST, under the supervision of the 
staff éditorial committee which inciudes the 
department heads and the assistant technical 
editors ; the keeping of membership records; the 
development of new gear ; contest planning and 
log-checking, under the staff contest committee 
headed by the Conmiunications Manager; ad- 
ministration of the DX Century Club, also 
supervised by a staff committee (ail members 
of which are DXCC members!) under the 
Communications Manager; opérations of the 
Technical Information Service; public-rela- 
tions work and a host of administrative and 
clérical functions much too numerous to re- 
count here. 

.Members wanting to study the mechanisms 
of League organization more fully may write 
for a free copy of the Articles of Association 
and By-Laws. The Annual Report of the Offi- 
cers and Directors is availabie at the cost price 
of 75 cents (while they last; because of limited 
demand in the past the priut-order is small). 
The éditorial in the July 1959 issue also con- 
tains important dope on ARRL, and those of 
you with a complété file of QST might want to 
read "The ARRL— Your Organization" by 
Kenneth B. Warner, QST forNovember, 19-1S. 

But ail of this work by volunteers, elected 
officiais and employées has just one aim — 
to preserve and enrich amateur radio. As long 
as these amateurs continue to work together, 
and as long as the général membership keeps 
itself informed, and offers constructive support 
and constructive criticism to the leadership, 
the League and amateur radio will continue 
their traditions of publie service and technical 
progress, with lots of personal enjoyment at 
the same time. llfEEl 

COMING A.R.R.L. CONVENTIONS 
Octoher 3—t — Roanoke Division, Rioh- 

mond, \ a. 
October 16-17 — Ontario Province, Lon- 

don, Ontario. 

ONTARIO PROVINCE CONVENTION 
London, Ontario — Ootober 16—17 

The London Amateur Radio Club will présent 
the Ontario ARRL Convention, Friday night and 
Saturday, October 16-17. Convention Head- 
quarters will be in the Hôtel London. 

Rogistration begins Friday night. A pre-con- 
vention party is also to be held the same evening. 
Rogistration continues again Baturday morning 
at 9:30. 

Spécial speakers ami technical talks will start 
at 2 p.m. and during this time, guided tours are 
boing plarmed for YLs and XYLs. 

The Convention Banquet is sot for 7 p.m. 
Baturday. À Wouff Hong Initiation is to be held 
at midnight Baturday. Dick Roberts, VESNG, 
Ontario SCM, is in charge of the cérémonies. 

The Convention General Ghairman, John 
Williams, VE3AAO, notes that it has been more 
than 30 years since a League convention has been 
held in London and the hope is to have some of 
the old timers at the convention to renew friend- 
ships. Hôtel and convention rogistration forms 
were mailed ont during August and the Conven- 
tion committee asks that they be returned as 
soon as possible. 

Rogistration, admission and banquet will be 
$5.00. Convention registrations should be sent 
to the London Amateur Radio Club, Box 82, 
London, Ontario, Canada. 

A, f.... 'y 

Calendm^i 

Alabama — The Auburu, Opelika. aud Valley Amateur 
Radio Clubs will hold their auaual ham picuie uu Bunday, 
October 4, at Ohewacla State Park, uear Auburn. Bring 
your own picnic luncii, Drînks will be furnished. Tickets 
are $1.00. X-'or further Information contact Ed Bailey, 
VV4EVU, Route 2 Box 130, Auburn. 

New York — The Syracuse VHF Club will sponsor the 
ôth annual v.h.f. roundup on Baturday, October 10, at 
3 Rivera Irm, 10 miles north of Syracuse on Route 57 and 
Thruway exit number 38. Réservations are by pre-registra- 
tion only, at $5.50. Activities will begin at 1000. An ex- 
cellent meai will be served, with professional entertainment, 
and a fuli program of events for botk iiams and wives. 

Ohio — The Cleveland Area Council of Amateur Radio 
Clubs is sponsoring the second annual Cleveland Amateur- 
radio Convention on October 10 and 17 at the Manger 
Hôtel, East 14th 8t. and Chester Ave. On the evening of 
the JOth there will be a number of group suppers and 
several hospitality shows sponsored by leading radio manu- 
facturer» and distrihutors. The main portion of the con- 
vention will start at 0800 on the 17th and will continue 
throughout the. day. Technical talks. DX session. Novice 
meeting, and other forms of entertainment. The convention 
will wind up with an evening banquet in the Grand Bail 
Roora. Registration is $2.00 per person and banquet tickets 
are $4.00. Hôtel rooms may be reserved by writing the 
Manger Hôtel. For convention registration and banquet 
tickets write the Cleveland Amateuradio Convention, Box 
5107, Cleveland 1. 

Texas — The Dallas Amateur Radio Club is holding its 
8th annual hamfest on Bunday, October 11, at the Btate 
Pair of Texas. (This lias been declared Eightk Annual 
Amateur Radio Day by the Btate Pair of Texas). Activities 
begin at 0800. while the main program will commence at 
1500. Rain or shine, the hamfest will be held in the air- 
conditioned Margo Jones Theater at the fairgrounds. 
Monitoring frequencies, to zéro you into this hamfest, will 
be 3.995 and 50.00 Me. For pre-registration of only $1.00, 
contact Bob Norris, \V5KAS, 0815 Cornelia Lanc, Dallas 14. 

Texas — The second annual Forth YVorth hamfest will 
be held on October 24 aud 25. There will be transmitter 
hunts on 0, 10 and 75 meters. Big barbecue supper Baturday 
nigiit, followed by informai entertainment until midnight. 
Rngistration is $1.50, and the pre-registration date is 
October 1. Pull info and registrations from Fort Worth 
Hamfeat, l-*. O. Box 1925, Forth Worth. 
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The HBR-16 is smaller 
—9 by Ï5 by 11 
inches—than îts prede- 
cessor, but now includes 
a product detector and 
a number of circuit 
improvements. The 
compactness of the 
new design makes the 
receîver practical for 
a number of applica- 
tions—mobile, for ex- 
ample— where the 
HBR-I4 would have 

been unwieldy. 

.j 

- 

« 
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The HBR-16 Communications Receiver 

The HBR-14 (July, 1957 QST) dem- 
onstrated heyond question that in- 
terest in the home construction o£ 
receivers was not extinct, as many 
had considered it to be, but simply 
was waiting to be stirred into action 
by a desiqn that could be built by the 
ordinary amateur, and which prom- 
ised enouqh in the way of superior 
results to make the undertakinq 
xvorth while. This new version costs 
less and has even better perform- 
ance. What further recommendation 
could it need? 

A Revision of the 

IIBR-l 4 — Smaller Size, 

Improved Circuits 

BY TED CROSBY, * W6TC 

fT-^HE july 1957 issuo of QST carried an article 
I untitled "Ham Band 14-Tube Double- 

- (Jonversion Receiver", wliicli described the 
homemade communications receiver 1 was using 
ut that time. Seemingly, it was more or less what 
a sizable number of amateurs had been looking 
for — namely, some helpful advice as to how to 
go about building a high-performance receiver, 
one simple onough both electricaliy and mechani- 
cally so that the buiider wouidn't have to be a 
genius in both fields in order to tackle it. 

Over the past several months I have reeeived 
uumerous letters from successful builders, many 
of them located in the fur corners of the globe, 
Predominately, these letters have been enthusi- 
astic in content, it being not at ail imcommon for 
them to contain some such statement as ''My 

* 10126 Colweïl Drive, Sun Valley, Calif. 

new HBR-14 has completely edipsod my so-and- 
so, or such-and-such, eommercially built re- 
ceiver." In many instances the receiver referred 
to not only was a current production model, but 
a rather liighly-regarded one as vvell. AU of which 
is not to deny that there have also been a few 
failures; although every effort be made to keep 
such a multi-tube piece of gear as simple and 
straightforward as possible, there still wiU be 
some instances where the project should never 
have been attempted in the first place. 

The New Version 
In this day and âge there is nothing so good 

that it is incapable of improvement. This most 
eerlainly was true of the HBR-14, and may also 
be said of the HBR-16, which I will attempt to 
describe in the présent article. However, the 
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Fîg. —Circuit diagram of the HBR-16 receiver. Unless otherwise specîfied^ resistors are Vt watt; 0.01- and 0.02-/if. 
capacitors are disk ceramic, 600 volts; larger values are tubular paper; fixed capacitors below 0.01 are mica; capacitors 
with polarities marked are electrolytic. Components încluded in Ti are shown inside dashed line. 
Ci, C2, C-a, Ci—See Table I. 
Cs—3-section variable, 5-23 /z/zf. per section (Miller 

1461). 
Crt—Short length of No. 1 8 in proxîmity to r.f. amplifier 

tuned circuit. 
C7—"Gimmick" capacitor; two pièces of No. 18 plastîc- 

covered wire twisted together for 3 to S'A turns. 
C*—Same as C7, except 4 to 41A turns. 
C9—Ceramic trimmer, 1.5-7 fxfxi. (Erîe TS2A). 
C10—Variable, 1 or 2 fxfxf. max. capacitance (see text). 
Cir—lO-fifii. variable (Hammarlund MC-20S). 
C12—ZS-fXfxi. variable (Hammarlund MAPC-35B). 
Ci h, C14—100 fifxi. air padder (Hammarlund APC-100). 
Ji, J2—Open-circuit jack. 
J3—5-prong socket (Amphenol 78-PCG5). 
Li, L2, U—See Table I. 
U—3 turns No. 26, fength 14 inch, wound on 56-ohm 

'A-watt composition resisfor. 
Ls, U—2.3 henrys, 150 ma. (Stancor C-2304). 
M;—0-1 d.c. milliammeter. (see text). 
Pt—5-prong plug (Amphenol 71-5S). 
Ri—2000-ohm 2-watt control, wire-wound. 
R2, Rs—15,000-ohm 4-watt control, wire-wound. 
Rz—0.5-megohm control, audio taper. 
Rs—200-ohm, 2-watt control, wire-wound. 
Rfi—5000-ohm, 4-watt control, wire-wound. 
Si—D.p.s.t. toggle. 
S2, S3, Se—S.p.s.t. toggle. 
Si, Sr»—Rotary, 2 pôles, 2 positions, 1 section. 
S7—D.p.d.t. toggle. 
Tj—^Each tuned-circuit coil 90 turns No. 32 close-wound on 

%-inch diam. polystyrène tube; link colis, 8 turns 
same, spaced ?i6 to Vs inch from tuned coil. 
Coupfîng between the two tuned-circuit coifs is 
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through the links. 
Ta, Ta, T4—130-kc. iron-core i.f. transformers, input type, 

padded with 50-ppf. silver mica capacitors to 
resonate at approximately 100 kc. (Miller 
612-M1). 

Tr.— 130-kc. b.f.o. transformer (Miller 01 2-M5). 
Ta—Output transformer, 5000—4 ohms (Stancor A-3877Î. 
T7—Power transformer, 540 volts c.t., 120 ma.; 5 volts, 

3 amp.; 6.3 volts, 3.5 amp. (Stancor PC-8405). 

Yi—3500 kc. (marker). 
Ys—1700 kc. 
Major mechanicai components: 

Châssis, aluminum, 10 by 1 4 by 3 inches. 
B.f.o. endosure, iMt by 2'/s by 4 inches, channei-Iock 

type (ICA 29400 or LMB 00). 
Dial, National type SCN. 
Cabinet, 15 inches wrde, 9 inches high, 1 1 inches deep, 

with panel (Wyco CR-7725). 

lattcr reeptver is noticeably bet-ter than its prede- practical purposes, at. only slightly more than one- 
eessor in mauy important respects, and again tliird the cost — vvhioh is to lie construed only as 
might prove to Lie just what the doctor ordered a compliment to the manufacturer's insistence on 
in mauy instances. It is about half the physical a quality product, regardless of the selling pricc. 
sixe of the former model, and ean he huilt for As for the modified circuit, dtagrammed in 
cunsiderably less. The cabinet, complété with Fig. 1, it provides the following: 1) more effective 
panel, costs little more than the former panel over-all deeoupling, which éliminâtes the insta- 
alone. The Miller 61'2-M1 input-type i.f. trans- bility some builders encountered, not only be- 
formers perform equally as well as the higher- cause of undesirable coupling within the receiver 
priced transformers previously specified, for ail proper, but especially the coupling means pro- 
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vided by the impédance of the power supply; 
2) b.f.o. injection of adjustable amplitude from 
an electron-couple<i oscillator which ia more 
stable tha-n the original design; 3) botter audio- 
frequency response from new detector-a.v.c.- 
audio circuitry which includes an infinité im- 
pedence detector for a.m. and a product-detector 
for s.s.b. and e,.w.: and 4) last but most certainly 
not least, a rather unusual temperature-eom- 
pensated high f"-low L electron-coupled first 
oscillator which éliminâtes ail signs of oseillator 
pulling and, in addition, makea possible an over- 
all n;ceiver frequency stability which should 
please even the most critical s.s.b. devotee. 

Obviously, any or ail of these changes cari bo 
mode in the original ruceivcr. In my HBR-14, 
the liBEG product detector was mounted about 
one inch behind a 6SN7 infinite-impedance de- 
tector-a.v.c. diode tube which in turn replaced 
the 6SQ7. The GC4 socket was mounted between 
the GSN7 and BV6 socket». The d.p.d.t. detector 
change-over switch was mounted in the hoie 
previously oceupied by the calibration-osiàllator 
off-on switch; the latter switch was remounted 
above the châssis in line with the a.v.c. olï-on 
switch. The Erie ceramic variable, Og, was 
mounted inside the métal b.f.o. enclosure, di- 
rectly behind Ci», and was suspended from the 
top of the chassis-box by a stand-off type of 
mounting consisting of two 4/40 screws running 
through li inch lengths of métal tubing. A hole 
was drilled in the enclosure covcr for subséquent 
screwdriver adjustment of tins capacitor. 

The foregoing should Ire ail that is required 
to get you original HBR-14 buiiders "off and 
running". Have fun! 

Newly interested readers are of necessity re- 
ferred to both the original article and to somo 
additional information which appeared in the 
February a,nd April 1958 issues of QST} The 
construction tips applicable to the HBR-14 apply 
equaily well to the HBR-lti. 

Mechanical Features of the HBIt-16 
The HBR-1C châssis is mounted inch above 

the bottom edge of the front panel, to provide 
clearance for the }4 inch Hango which extends 
arouud the front of the cabinet. Two rubber feet 
approximately H inch high are mounted on the 
rear bottom lip of the châssis, to support and 
stabilize the recciver assembly at that ])oint. 
Wliile the photographs do not show them, a 
sériés of inch lioles was drilled around the 
upper edgos of the sides and back of the châssis 
for ventilation, and another sériés of % inch 
hoies was drilled aeross the rear top edge and 
entire bottom of the cabinet for the saine pur- 
pose. Holes in the cabinet rear wall for the 
antenua connections, speaker ping, aceessory 
socket plug, and fuse holder were made with a 
l-inch socket punch. 

The bé-inch steel panel may seem rather too 
thin at first glance. However, once the receiver 
is completed and installed, the additional front- 
panel screws used, plus the cabinet'» rigidity, 
1 Croshy, " Ham-Band 14-Tubc I>out»Ie-Conversion Re- 

eoiver", QST, July, 1907. 
Crosby, "Notes on the IIBR-14 Receiver", Technical 

Correspondance, QST, February, 1958. 
"Sfclll More on the HBR-14", Technical Correspnndence, 

QST, April, 1958. 
Ail three issues are available from the QST Circulation 

Department at 59? per copy. Ëditor. 

Table 1 
Tuned Circuit Data   

Ail eoils woumi with enarnelcd wire on 1 ll-ineh diameter polystyrène 5-pin plug-in t'orms (Amphenol 21-5P). Taps are eountcd from 
"rold" end of coil. 
On "A" coils, turns should be eveiily spaet-d to length speeilied; "B" eoils arc çlosç-wound. "A" and "B" eoils wound in same direc- 
tion. See Fig. 3 for method of mounting capadtors. 

Lia. Lza: 27 turns No. 25, 
dosc-wouud. then 2 turns 
spaced over lyi inch, then 
filé turns elose-wound 
('total 3512 turns); tapped 
at 28li turns. 

3.5 Me. Isa: 15! 2 turns No. 22 
ciose-wound; tapped at 
15H turns. 

Ci, Ci: 50-mmL air padder. 
C3: 75-^f. air padder. 
('4: N750 ccramîc. 

Lin: !07m turns No. 26 
spaced l-yt, inch from Lia. 

Lsb: ll7>< turns No. 26 
spaced Iffi inch from L:>\. 

L.ibi H.7 8 turns No. 26 
spaced3il? inch from Lzk. 

Un' 47y turns No. 28 
spaced ?ic inch from Da 

Lsb: 57'k turns No. 26 
spaced inch from Lsa- 

Lsb: 7T« turns No. 26 
spaced \i inch from Li\. 

Lia, Lsa: 22!2 turns No. 
22, length H1 « inch, 

| tapped at turns. 
7 Me. Lsa: 6!j turns No. 22, 

length 34 inch, tapped at 
! ()l4 turns. 
| Fi, Ca: 50-M/d'. air padder. 
1 Ca: 75-mmL air padder. 

Ci'. 150 ppî. silver mira in 
parailel with 10-ju^f- 
N750 rçramic. 

Lu, Lsa H'2: turns No. Lib*. 5vs turns No. 26 
22, length 15ié îuch. spaced Ifa inch from Lia. 
tapped at 3^ turns. 

Lsa: 7H turns No. 22, Lsb: 67k turns No. 26 
length Ar inch, tapped at spaced H inch from Lza. 

7!^ turns. 
Ci, tV: air padder. 
('3: 75-fifii. air padder. 
(4: 250-MMh «ilver mica in 

parailel with 15-mmL 
N750 ceramic. 

Lia, Lza: 812 taras No. 
22, length llffi inch, 
tapped at 2 turns. 

. Lsa: Hâ turns No. 22, 
length? m inch, tapped at 
•V-i turns. 

Ci, C'a: 25'ftpï. air padder. 
C%: 75-/u/if. air padder. 
C*: 2silver mica in 

parailel with Wt-tipï. 

Uni I17r tnrns No. 26 
spaced H inch from U\. 

Lia. Lsa: 512 turns No. 22, 
length IH inch, tapped 
at 2!4 turns. 

28 Me. Lsa: 5} 2 turns No. 22, 
length ?'8 inch, tapped at 
5H turns. 

Ci. C'a: 25'fSfiî. air padder. 
C3: 50-/a/if. air padder. 
(4: 5Q-pftï. silver mica in- 

parallel with 5-p.pï. 
j N750 ceramic. 

Lib: 57« turns No. 26 
spaced H inch from Lia. 

Lsb: Hh turns No. 26 
spaced li inch from U,k. 

Un: 9T« turns No. 26 
spaced li inch from U.k. 

Lib: -Dr turns No. 26 
spaced 3ifi ineh from Lia. 

Lsb: 3's turns No. 26 
spaced li iueh from U.k. 

Uni 87r turns No. 26 
spaced s tii ineh from Uk. 

14 QST for 



F»g. 2—Location of com- 
ponents on top of châssis. 
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provide an over-all mechauieal stability wiiieh 
vrill stand up under the most vigorous of 
pounding stability tests for wiiieh hams are so 
ï'amous — provided, of course, tkat the builder 
hasn't nome up witli somc rosin joints, poor- 
fitting tube, noil or erystal sonknts, vibrating 
<'oiinectmg wires (especially in the front end), 
and similar constructional faults. 

Bakélite sockets were used for Li and La 
beeause they were the only small-sized soekets 
on hand when I needed them. They have proved 
satisfaetory at those points. In addition, baké- 
lite tube soekets were used throughout the re- 
ceiver, exeept for the first oseiilator. Oeramic 
soekets must be used for both the first-oseillator 
t.ube and L» if satisfaetory frequency stability is 
to lie obtained. 

In au attempt to simplify the eonstruetion 
even farther, if possible, the métal shield between 
the front end and the balance of the reeeiver was 
eliminated, as were many of the shielded-wire 
connections previously specified. The only 
shielded-wire eoimections now used are the 
three wires from the b.f.o. enelosure, the lead 
between the an tonna input terminal and. pin 1 
of the Li soeket, the line between the two iûOO-kc. 
i.f. transformer links, and the rather long leads to 
and from the rear-mounted accessory soeket. 

The Miller 1461 tuning gang, ('5, was secured 
to the châssis with three 6-32 studs approxi- 
mately % iuch long. Threadod holes for these 
studs are provided by the manufacturer. A 6-32 
nut tightened up against the capacitor frame 
loeks the studs in position. Two additional 6-32 
nuis on eneh stud — one above the châssis, the 
other below — not only provide for subséquent 
raismg or lowering of the capacitor assembly, but 
in addition will loek it firmly in position when 
finally tightened. 

As the Sériés 612 i.f. transformera are ad- 
justed from the top of the shield can rather than 
from the side (as was the case with the modela 
previously used) no valuable châssis space is 

wasted on that account. Tlxis in the main explains 
the swit.eh in the i.f. transformers. The SO-mmI. 
silver-mica fixed padders across the primaries 
and secondaries are mounted inside the trans- 
former cans, in parallel with the variable trim- 
mers. So modified, theso transformera will be 
résonant at 100 kc., plus or minus a few kilo- 
cycles, as the trimmers are varied from minimum 
to maximum capacitance. 

The ail-miniature-tube line-up was necessary 
from an available-space standpoint, and also to 
keep within the 31 •î-ampere rating of the 6.3-volt 
filament wiuding on the powor transformer speci- 
fied. The receiver's performance is unehanged 
with this new tube line-up. 

I sùggest you proceed with caution when con- 
sidering substitutions for any of the specified 
ciomponents, especially the power transformer 
and its companion fllter chokes. Use sornething 
différent and you may very well find that you 
.simply do not have the room for it. The 2.3-lienry 
.150-ma. filter chokes may seem too small for 
adéquate filtering, but after having used this 
idcntical type choke in many reeeiver power 
supplies, I eau assure you such is not the case, 
provided the lilter capacitance values called for 
are used. At the approximately 100-ma. current 
drain of the iiBH.-16, these chokes are suffieiently 
underloaded so that the effective inductance is 
considerably higher than the rated value. With 
the 4-(uf. input capacitance specified, the power 
supply voltage under load will bc approximately 
250 volts. 

The lOOO-kc. first-i.f. transformer, Ti, is some- 
what smaller than the one used in the HBR-14. 
Poly tubing (not rod) 1% inch in diameter is 
used as the coil form. A suitable length of shielded 
wire is used as the Connecting line between the 
two links, with the shield serving as the grounded 
side of the line. This transformer is résonant at 
1600 ke. with the APC-lOOs at about three- 
quarters of maximum capacitance. 

As you may have suspected, sticking 16 tubes 

October 1959 15 



Top-of-chassis vlew of the receiver. Layout of components 
h given in Fig. 2, The calibrator on-off swltch at lower 
center is specified as a single-pôle toggle in Fig. 1 since 
such a switch wiil serve just as well as the more expensive 

rotary shown here. 

plus the necessary accompauimcnt of parts into 
sueh a relatively «mail spaee does présent" some 
prolilems. However, if a, little forethought is 
given to the v\ iring job, ho particular difficultios 
should be eneomitered. Just be certain you do 
not get ahead of yourself to the point of leaving 
out a connection you wiil later fïnd you cannot 
makc because it is covered up by some other 
equally important connection or eomponent. You 
\rill have room for evorythiug provided you make 
good use of the availablc "vertical" spaee. Re- 
sistors and capacitors, for the most part, should 
lie rnounted in a vertical position. Obviously, a 
small-tipped soldering-iron is a "must". I)o not 
use the tvvo ends of the châssis for parts-mounting 
purposes. To do so would interfère vs ith inserting 
atid removing the châssis from tiie cabinet. 

Tune cl Circuits 
The Miller people recently redesigned their 

No. 1461 variable capaeitor, making it smuller 
and more rugged in the process. Uhfortunately, 
the capaeitance per section novv is 2 or 3 «uf. less 
tlian in the earlier design. This necessitated a 
slight change in the L\, Ln and Lg coils for proper 
eoverage of tlie varions tonds. The data in 
Table 1 are correct for the nevv 1461. Some slight 
manipulation to increase the secondary turn 
spacings wiil ho required if these coils are used 
with tho original 1461: othenvise, the band eov- 
erage wiil be slightly more than required. 

lîecause of some mix-up at the f'aetory, the 
printed literature enclosed with the new 1461 
states that the capaeitance is "3 to 16 per sec- 
tion". Don't you believe it. A spécial check by 
Mr. Bill (iourtney, IviH <Kfv. Milier's ciiief engi- 
neer. showed the actual capaeitance to be 5.6 to 
23 tinS. per section. Many of us, hicluding Mr. 
Courtney, hope these misleading data sheets wiil 
be corrected eventually. Confusmg, to say the 
least. 

The high-C electron-coupled first oscillator and 
the way in whieh it is used are rallier uncon- 
ventional and probably rate some comment. Ùn 
fjoth 40 and 80 meters, the oscillator opérâtes on 
its fundamental frequeney, this being approxi- 
mately 1600 kc. higher than the actual received 
signal frequeney. Fundamental opération on the 
h ii/h side of the signal was used with ail of the 

original HBR-14 h.f. oscillator coils. For ex- 
ample, for proper mixing with an off-the-air 
signal of 7000 kc., a first-oscillator fundamental 
frequeney of 8600 kc. is used. The C/L ratio of 
the new 40- and 80-meter La coils is sueh that a 
high degree of first-oscillator stability is achieved 
with such an arrangement. 

Unfortunately, optimum first-oscillator sta- 
bility on the 10-, 15-, and 20-meter bands isn't 
obtained qui te so simply. À satisfaetory solution 
was finally arrived at in the following way: The 
new La coils for the three higher-frequency bands 
are so designed that not only does the first oscilla- 
tor operate on the loin side of the actual signal 
frequeney but, in addition, the oscillator's ftmdu- 
mental frequeney is exactly one half of the re- 
quired mixing frequeney; that is, the mixing 
frequeney is the second harmonie of the oscillator. 
For example, the 1000-ke, beat with an off-the- 
air-signal of 14,000 kc. is obtained by mixing 
with the 12,400-kc. second harmonie of the first 
oscillator, which actually is operating on a 
fundamental frequeney of 6200 kc. This method 
makes it possible to use a relatively large oscilla- 
tor tank capaeitance on 10, 15, and 20 meters, and 
is of considérable help insofar as first-oscillator 
stability is eoncerned. 

Some of you may raise au eyebrow at this 
rather imusual harmonie method of opération, 
but don't let it bother you too much. Months of 
use in my own receivers, as well as in a number of 
others, have proved the soundness of this arrange- 
ment from any angle you might care to mention. 

The L/C ratio in the original HBR-14 oscillator 
was sufficiently high so that the coils could be 
duplicated in a more-or-less haphazard fashion, 
and stiil be tuned to the required frequeney. The 
nevv Ls coils wiil not stand stiil for such sioppy 
construction practices. Not only must they be 
tigbtly wound, but the over-all length (turns 
spacing) of tho "A" windings must be very close 
to the specified dimensions. Otherwise, the in- 
ductance wiil have been altercd to the point 
where the rather small ratio of variable to fixed 
capaeitance provided by the APC bundset 
capaeitor wiil not, be sufficienfc to tune the coils 
to the desired frequeney. 

Some of you may wouder why I didn't relieve 
this situation somewhat by using a larger vari- 
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able eapacitance, wità a correspondingly smaUer 
fixed eapacitance across the coiis. Such a eom- 
bination was tricd, with rather disappointing re- 
sults. First, thc largcr APC condenser extends 
down inside thc coil form to such an estent that 
the effective inductance and Q of the secondary 
are seriously affeeted. Second, I discovered not 
ail APC-type variables are as good electrically as 
I previously may have considered them to be. 
Numerous Ls experiments here have proved that, 
generally speaking, the smaller the variable 
padder the better, insofar as first^oscillator sta- 
bility is concerned. I have had to replace two or 
three APC's because the first-oscillator frcquency 
drift, usually in a négative direction, was so 
hopelessly rapid and of such magnitude that it 
would have been impossible to correct it by other 
naeans. Replacing the APC invariably eured this 
trouble. In no instance was the abnormal drift 
caused by a defective siIver-mica/N750 ceramic 
fixed-padder combination. For satisfactory ré- 
sulta the APCs must be made of l)rass, rather 
fhan aluminum. Hammarlund APCs are so con- 
structed and arc mcommended, although surplus 
APCs made of silver-plated brass still are avail- 
able and most certainly ean be used if you have 
them. 

i )o not, attempt to substitute so-called "zero- 
temp." ceramic fixed capacitors for the specified 
silvcr-micas in tliese fixcd-padder eombinations. 
Experiments here quickly shovved that such 
capacitors aetually are so "négative" in ohar- 
acteristics, in this application at least, they 
simply cannot be used. Fig. 3 shows the proper 
method of mounting the fixed padders in the 
Ls coil forms. 

Fiq. 3—Mounting arrangement for air padders (Ci, C:, 
C3) and fixed padder capacitors (Cd in coil forms. 

The N750 capacitances specified are those 
nsed in my own receivers, and should prove sub- 
stantially correct for the average HBR as vvell. 
Larger or smaller values can be substituted 
should some particular receiver show a nced for 
more close compensation. Receiver drift in tiio 
positive direction — indicated by the tuning 
dial's having to be moved toward a lesser- 
capacitance setting to maintain frcquency — is 
rectified by increasing the amount of N750 
eapacitance used. Négative drift is indicated and 
corrected by the reverse procédure. 

Circuit Pointers 

A erystal on exactly 1700 kc. in the second 
oscillator is not mandatory. Any frcquency be- 
tween 1600 and 1710 kc. can bc substituted. But, 
regardless of frcquency, the cryskd must be a 
good one. A sluggish erystal at this point will 
seriously impair the over-all gain of the receiver. 

Tho oscillator-injection requirements of the/r 
6BC5 and the previously-used 6AH6 mixers are 
quite similar. I would suggest 4 to turns of 
No. 18 plastic-covered solid wire for Cr, and 3H 
to 4 turns for Cx. Never forget that the heart of 
the HBR's performance is in the front end. A bit 
of experimenting not only with oscillator injec- 
tion but in the Lia-Au- and Lsx-Ljb spacitigs as 
well, will pay handsome ilividends. The results 
of any change can be determined by before-and- 
after S-meter readings. Naturally, ail of the 
receiver gain-control settings must remain uu- 
changed during such experimenting if the S-meter 
readings are to mean anything. By using the 
receiver's ealibration oscillator as the signal 
genorator for such tests the input to the receiver 
will remain constant. 

In my case no additional fixed padder aoross 
the012-M5b.f.o. coil, Tj, wasrequired; themanu- 
facturer's huilt-in variable eapacitance plus the 
additional pitch-control eapacitance was suf- 
ficiently large. 

The parasitic supprossor, Li, in the 6BJ6 r.f. 
stage grid is there as a precautionary measure 
only. I have never had any parasitic problems at 
this point, but my correspondence soems to 
indicate there may have been others who vvere 
not quite so fortunate. In any case, the sup- 
pressor does not affect the normal opération of 
the r.f. stage, so it was iustalled and forgotten. 

A choice of S-meter response eharacteristics is 
available in the HBR-16. The triode-conuected 
6CB6 specified gives S-meter readings quite in 
line with today's accepfcd standards. However, 
a 6AK5 can be substituted for a stingy response, 
while a 6BC5 can be used should your fastes 
run to the "10 over S9" type of report. These 
tliree tubes are interchangeable as wired; the 
cathode bias control (lia) "zéro" adjustment 
being the only thing that need be touched when 
the tubes are changed. The reason for the différ- 
ence in response is of course the différence in 
amplification with the three triodc-connectcd 
pentodes. 

The 0-1 milliammeter in the S-meter circuit 
must be of the U'Arsonval type; otherwise the 
internai résistance will be too high for the S-meter 
circuit to be operative. The miniature Lafayetto 
S meter (0-1 movement) used in the HBR-10 lias 
an internai résistance slightly higher than that 
of the average JJ'Arsonoval-type meter, which 
explains the 200-ohni shunting resistor novv ealled 
for in the S-'metor circuit. 

The frequency stability of the HBR-16 is such 
that the lO-ju/if. variable formerly used for eali- 
bration correction is now relatively unimportant. 
The dial ealibration remains essentially un- 
changed on any baud, wbetlier the receiver bo 
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hot or eold. This bcing so, the capaeitaneo has 
boeu ehangp.d to aboitt 1 or 2 maximum, and 
if this control luis any real use in (he présent, 
Hcheme of things, it is as a vernier adjustment 
for the first oseillator, useful in s.s.l). tuning. 

Witli the tiBKô produet deteetor as used in the 
HBR-16, the b.f.o. injection <ioes not affect the 
fnnetioning of the a.v.c. System of the reeeivor. 
Therefore, a.v.c. eau ixs used ou both s.s.b. and 
c.w. provided the varions gain controls are suf- 
ficiently advanced to cause incoming signais to 
actuate the S meter. 

Aliçfnment 

The alignment procédure descrilieil in the 
original article will apply equally vrell to the 
!iBR-16. The i.f. transformer fiadders should bc 
screwed down to the maximum-capacitance set- 
ting and then backed off about une third of a. 
turn, prior to beginning. This will pre-tune ail 
the transformers to substantially the same fre- 
«jucncy t about 100 kc. ) and allow for subséquent 
capacitance adjustments in either direction dur- 
ing the final peaking proeess. 

The tuning gang, i\, should be set near maxi- 
mum capacitance (about ''2" on the tuning dial 
scale) before adjusting the APC bandset con- 
densers, C'i, t'a, and t'3, for the lower edges of 
the bands. Complète bandspread is more readily 
achieved by doing this. 

In Conclusion 
This time, anticipating a répétition of what 

liappenod with the tlBR-l-t, drawn-to-scale blue- 
prints of the putu'l and châssis layonts will be 
a val lable, also 8 by 10 glossy prints of the photo- 
graphs aceompanying this article, together with 
additional mimeographed hints and kinks for 
which there simirly is not onough room in the 
pages of QST. A stamped envelope to me will 
brmg further détails. 

In closing, may I paraphrase what I wrote in 
the original article: '' As an all-around reeeiver for 
a.m., s.s.b. or c.w., the 1IBR-1G will give an 
excellent account of itself. in any situation, and 
in any company ". Tins is even more true today 
than when it was originally written. My doors 
are aivvays opeu to any of you who might want 
tu sit in for a personal démonstration. And re- 
ine mber, you do not neoossarily have to lie a 
"whiz" at sucli tidugs, should you décidé you 
would like to buiid the ÏIBR-1G. it still is as 
simple and straiglitforward in design as a 
worthwhile reeeiver could possibiy be. 

I wish to thank K8EML, WlMUZ, W5DRW, 
VE3DOD, KOAOV, WGERC and Mr. Bob 
ICckart, 0480 Lakewood Ave., Dallas, Texas for 
their enthusiastic co-operation ami help over the 
past many months. if these HBR articles have 
accomplished something in the way of ronewing 
interest in building your own communications 
reeeiver, tiiese gentlemen most certainly deserve 
a major portion of the crédit. |05T—1 

The r.f. section is in the right-hand area of the châssis in this bottom vîew, with the r.f. amplifier at the bottom, mixer in the 
centcr, and h.f. oseillator at the top. The input coil and associated capacitor. Ci*, of the 1 600-kc. transformer, Ti, are in 
the upper right corner. The output coil and capacitor are at top center in this picture, near the second-mixer socket. 
Filter chokes are at the upper left, and the audio output transformer is mounted at the center of the left side. Wiring asso- 
ciated with the various stages can be identified with the help of the top-of-chassis layout, Fig. 2. 

Components along the panel edge (at bottom) are, left to right, the b.f.o. and a.c. swîtches, phone jack and phones- 
speaker switch, audio gain control, a.m.-5.s.b. switch, i.f. gain control, mixer gain control, antenna-trimmer, r.f. gain 

control, and send-receïve switch. 



The 6DQ5 — ihe latest of a séries of tubes 
of increasingly hisher performance in 
wide-angle TV sweep circuits — takes a 
relalively tremendous plate current at 
zéro grid bias, and with only 150 volts on 
the screen. This offers the possibllity of 
obtaining high po>ver oulput at com- 
paratively low plate voilage, a possibility 
investigalcd by the authors and reported 
In this article, ('onclusion: The 6DQ5 
bas a lot to offer as an s.s.b. linear am- 
plifier. 

Linearity and Power 

Output ivilh a New 

TV Sweep Tube 

The 6DQ5 as a Linear Amplifier 

BY O. E. GARDNER,* W9RWZ AND J. D. GOOCH,* W9YRV 

In consideriiig a tube type for use as the output 
Uuear amplifier of a mobile s.s.b. trausmitter, 
tests were made on the 6DQ5, a new reeeiving 

type designed for liorizontal amplifier service in 
color TV receivers.1 Publishod eurves show that 
a liigh peak plate current of 700 ma. flows at the 
time the instantaneous plate voltage swings down 
to 50 volts across the tube. This opération occurs 
without driving the grid positive and for a screen 
voltage of only 150 volts. Large plate voltage 
swings give high elficiency,2 and large peak plate 
currents givo high output power. The grid main- 
tains good control of plate current down nearly 
to cutoff, which suggests that linearity can be 
obtaiucd with a fairly small no-sigual plate cur- 
reut, lowering the average d.c. power require- 
ment. To vcrify these facts a graphical analysis 
was made to give operating values and computed 
linearity. These values were used for an expéri- 
mental breadboard. 

Linear Amplifier Requirements 
Occasional speech peak powers are so rauch 

greater than average speeeh power that some- 
thing akin to a radar puise opération is desired. 
These peaks are not too important in "getting 
tho message through" but cannot be easily 
clipped3 without causing splattering in sideband. 
L'or this reason a TV deflection tube designed for 
puise service! without the grid driven positive 
performs well. If properly designed Class AB» 
opération is used pealcs are not clipped as the 
grid is driven farther positive, but large drive 
power is required to drive the grids positive. 

*o/o Control Systems Laboratory, University of Illinois, 
TJrbana, Illinois. 1 The ruanufaoturer voicod no disapproval of this partieu- 
lar use of the tube, but the tube warranty does not înelude 
sueh expérimental use. . 2 R. L. Norton, "Trausrnitting Tubes for Linear Amplifier 
Service," available from Penta Labs., inc., Santa Barbara, 
Oalifornîa, This paper diseusses tube requirements for 
efficient linear output. The 6DQ5 is an example of an effi- 
cient type. 3 Phil J. Ferrell, "Constant Amplitude Speech," I.R.E. 
National Convention Record 1058, Part 8, p. 190, 

Puckott hus describod tlûs for grounded-grid 
opération.11 

In général, Class ABi amplifiera are limited in 
power output to the amplitude aclûeved when 
the grid is driven up to zéro bias, while Class ABo 
ampli fiers are limited in power output by heat 
dissipated in the plate at large inputs or simply 
by running out of grid power from the driver. 

If flat-topping is allowed to oceur only a small 
porcontage of the time the average speech power 
is small comparod with the peaks 5 and, hence. 
on the average the tube dissipation is not too 
much larger than the no-signal dissipation. For 
this reason our amplifier is operated at ratcd 
plate dissipation under no-signal conditions, and 
the low average power of speech prevents exceed- 
ing the rated plate dissipation too much. If 
précautions during tune-up are observed and 
sustained whistling is avoided, good tube life eau 
be expeetcd, ospceially in mobile service. 

Comparable peak power output from a tube 
such as a 6146 cannot be obtuined by running it 
above its ratings on peaks unloss a plate voltage 
several limes maximum rated is used. Sueh 
mobile supplies are uncommon, and the 6140 
would be eontmuously overloaded voltage-wise. 
The 6L)(j5 is overloaded plate-current-wise, l)ut 
during spuwli duty cycles only. Higher sereen 
voltages are unsatisfaetory because grid opération 
is then largely in the remote cutoff région, where 
there is diminishing control over plate current. 
This introduces large distortion in the cross-over 
région of the tvvo-tono test, and appears as pro- 
nonneed concavity in the trapézoïdal linearity 
pattern. 

Since similar considérations hold for audio- 
frequency amplifiers it appears that a 200-watt 
Class AB] modulator for a.m. (pardon the ex- 
pression!) could be built using a pair of 6DQ5s 

4 Puekett, " Note:, on Grounded-Grid R.F. Amplifiers." 
Q8T. Deeember, 1954. ù ii. iMngnuski and \V. Firestonc, "Gomparison of SSB 
and FM for VHF Mobile ,Service," Froc. IRE, Deeember, 
1956, p. 1S34. This paper shows that for 2 per cent ilat- 
topping speeeh, the r.m.s. power is 1J of p.e.p. 
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Fîg. 1 —Circuit diagram of the 
expérimental llnear amplifier and 
set-up for checking lînearity. Ca- 
pacitances are in /^uf. uniess 
otherwîse specifîed. 
Li — 1 jth. wîth 2-turn Hnk. 
Ls—\ (xh. (6 turns No. 16 spaced 

wire diam. on l'/a-inch 
form). 

U—5 turns No. 20, tapped at 
center, wound on 47-ohm 
1 -watt résister. 

.001^ f* 

and would requirc only a «niali voltage-amplifier 
tube as a driver, with no driver transformer. 

Linear Amplifier Construction 
An amplifier vvas built using the circuit shown 

in Fig. 1 to operate at 29 Me. Bruene capacitanee- 
bridge neutralization and a pi-network output 
circuit were used. A regulated screen voltage must 
be furnished but stnee tiie maximum screen 
(•lurent required is about 8 ma. a VR tube îs 
idéal. A variable bias supply was used, but series- 
connccted dry batteries eau be substituted sinee 
no ciurent is drawn from them. The heater re- 
quires 6.3 voite at 2.5 amperes. 

In resonating the grid and plate coiis the un- 
usually large tube input capacitance of 23 p#»f. 
and output capacitance of II ppt. should be 
taken into considération. A plate tank Q of 12 
was obtained by using the plate tuning capaci- 

tance per me ter of wavelength shown in Table I, 
multiplying it by the wavelength in meters of the 
band on which opération is plarmed and subtract- 
iug 11 ,u/if. for tube capacitance. The poil that 
resonates with this value of capacitance gives the 
correct L/C ratio for a Q of 12. 

The parasitic suppressor data also are given in 
Fig. 1, With this design the plate parasitic sup- 
pressed in our circuit was at 130 Me., so TVT 
should not be rnuch of a problem.6 This relatively 
high frequency atteste to the low-iuductance 
leads of the tube when the double pin connections 
to screen, cathode, and grid are used. 

Since we measured 80 watts output with less 
thau 0.4 watt driving power it is fairly obvious 
that good shielding betvveen the grid and plate 
circuits is necessary. We did this by keeping ail 

(i Orainmer, "V.H.F. Parasitics in Beam Tctrodes,"Q»ST'. 
Auguiit, 1952. 

Fig. 2—Oscilloscope patterns showing linearity. Conditions for A, left, and B, cenfer, as followss 

Plate voltage 
Screen voltage 
Grid voltage 
Zero-signal 

plate current 

150 volts (regulated) 
— 46 volts 

Max.-sîgnal 
plate current 
(singlp tone) 

Max.-signal 
screen current 

Power output 
Frequency 

8 ma. 
53 watts p.e.p. 
29 Me. 

The pattern at C, right, taken by applying the same signal to both input terminais of the test circuit, shows the linearity of 
the test circuit aione, for comparison with the amplifier patterns at A and B. An idéal amplifier would give exactly the 

same pattern as C. 
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Table I 

J Calculated Values 1 | Measured Values2 

Plate Voltage 
Screen Voltage 
Plate Carrent (zéro sig.) 
Bias Voltage 
Plate Current (single tone) ma. 
Screen Current (single tone) ma. 
Input D.C. Watts (single tone) 
Output Power Watts (single tone) 
Tube Load Résistance 
Plate Tuning Onpaeitanec .ujuf./Meter 

of Wavelength 8 

Efficieney 

1 Thest' arc cafciilatod values. The calculated outputs must be deerease»! by 10 pcr cent or so, depending on circuit losses, 
to get realizable output. 

- Thèse are measured expérimental values ut 2b Me. 3 For a Q of 12. mako plate tuning eapacitunee in circuit equul to tfiis value times wavelength in meters of band operuted. 
minus 11 g/if. of tube output capacitance. For example, on 20 meters. with plate voltage of ûOO, plate capacitancc is 21) X 
4.6 - 11 « 81 nfit. 

the pltite circuit, iuciuding the neutralizing ca- mobile plate supplies the circuit was tben oper- 
pacitor, above the châssis and the grid circuit ated at a plate voltage of 500. An output of 53 
lielow. watts was measured under the conditions shown 

in Table 1. The grid drive was measured aud 
Amplifier Opération appeared to be iess than 0.1 watt. 

The tube was noutralisscd by putting a signal A 6146 was plaeed in the circuit, and the screen 
into the plate output terminais and adjusting voltage raised to 200 volts. The 0L)Q5 produced 
for a null at the grid input side. Then the voltages a power output about double that of the 6146. 
were applied ami the bias was adjusted to give 
35 ma. static plate current with 700 volts on the Linearity Measurements 
plate. The required bias varied by a volt or two A modulated drive was next substituted for 
on différent tubes tried. At this point the bias the single-tone drive and the 1N39B diode en- 
was deereased for an instant to cause 200 ma. velope detector was connected to the GDQ5 grid 
(date current aud the circuit checked for any as shown in Fig. I. The photograph of Fig. 2A 
parasitic output. Expoctod troubles associated shows the linearity with 700 volts on the plate 
with highcr-capacitance tubes were. nonexistent, and 80 watts p.e.p. output, while Fig. 2B shows 
aud tire ease of obtaining stable opération was a the linearity for 500 volts on the plate and 53 
pleasant surprise. In faet, the parasitic suppresser watts p.e.p. output. The photo of Fig. 20 was 
was removed and only a very weak parasitic made without the amplifier, thus giving a chcck 
oscillation was présent. This, however, was a on the linearity of the measuring circuit, 
single-baml amplifier and more troubles woukl _ , 
(je expccted in a band-switching design. Calculations and Measurements Compared 

Drive was applied and loading increased until Table 1 shows the calculated operating condi- 
maximum output was obtained with drive just tiens for 700- and 500-voit plate supplies. The 
short of grid current. If loading is not sufficiently calculated power outputs of 101 aud 71 watts do 
heavy the screen current will be higher than not include circuit losses. The last two columns 

' optimum. The output was quickly measured show measured operating values and measured 
undor thèse single-tone conditions hy an r.f. power outputs ineluding circuit losses at 20 Me. 
voltmeter aeross the 50-ohm load and au output On lower frequeneies, measured power outputs 
of 80 watts was indieated. The input was 100 doser to the calculated values should be obtained 

f ma. at 700 volts or 133 watts. This is 53 watts «rince circuit losses are smallor. 
plate dissipation in a tube rated at 24 watts, so Tube handbook curves for a screen voltage of 
the précautions necessary at tune-up can be 150 were replotted as constant current curves, 
apprcciated. The over-all efficieney was 60 per and are shown in Fig. 3. Operating conditions aud 
cent. Higher efficieney is difficult to attain at 29 power outputs for plate voltages of 700 and 
Me. without more specialized eomponents. Cir- 500 were computud using the Eimac Computer 
cuit losses generally go up with frequency, so an nid.7 Also, a linearity curve, shown in Fig. 4, was 
output doser to the calculated 101 watts should computed by taking various grid drive voltages 
be obtained on the lower frequency bamls. _ "^"iltddÛÔCuUough, Inc., San Carlos, Cdïfôrnia, 

lu considération <)l tiie, commoilly availablo x^rformatice Compiiter," Applications Bulletin No. 5. 
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10 = 700 MA 

Fig. 3—Constanf-cur- 
rent curves for the 
6DQ5. This set of curves 
was consfructed from 
the publfshed plate 
famîly of curves for the 

tube. 
CONSTANT CURRENT 

CHARACTERISTICS 
FOR 6DQ5 TUBE 

Esg «1S0V. 

R. F, TRANSFER 
CHARACTERISTICS 

6DQ5 

Jm 
■iii 

8 

-40 -.30 -20 U 
PEAK R.F. GRID VOLfS 

Fig. 4—Transfer characterîstic of the 6DQ5 as a linear 
r.f. amplifier, based on data obtained from the expéri- 

mental 29-Mc. set-up. 

llerc is t,ko October schedule for the Western 
MARS Teehnieal Net. 

AF-MARS Western 
(Sundays 1400 local timc, 78311.5 3293, 143,100 kc.ï 

Oct. 4 — Bowdoin Arc tic Exploration. 

Oct. 11 — Net Session and Conversion Informa- 
tion. 

Oct. 18 - A PNPN Svvitch. 

Oct. -5 — A Revieu" of Parametric Amplifiers. 

 ! I i LJ LJ 
200 300 400 500 600 700 800 

PLATE VOLTAGE (VOLTS) 

and coniputing r.f. output amplitudes for eacli 
drive level. 

Summary 
As a Clan» ABj linear amplifier, the GI)Q5 

prcduce» about twice as much power output as a 
(il 10 at simitar liucarity and with similar plate 
voltage. Sizcable p.e.p. output, of 58 to 80 watts 
eau be ubtained vvitli one tube and a 500- to 
700-volt mobile plate supply. The grid-drive 
requirement on 2!) Me. was less tlian 0.1 watt. 
The tube dissipation is exceeded during talk 
perioils, but the eompactness, large output, and 
low drive power are attractive for mobile use. 
Exceeding dissipation, as proposcd, is not oniy 
believed justifiable beeausc of the low duty cycle 
of speech but is even more tolcrable in mobile 
use beeause of shorter periods of opération. 
Measured linearity is fairly goixl; rough caleula- 
tions give 25 db. suppression of spurious produets 
in the unwanted sideband, and the large peak- 
power capability tends to minimize flat-topping 
and the splatter it causes. As a final advautage, 
the 0f)Q5 eosts less thau the 0140. 

Back Copies and Photographs 
Back copies of QtiT i-eferred to in this 

issue are eurrontly available, unless other- 
wise imlicated, from our Circulation De- 
partment. Please send money order or 
check — 50é for cach cop> with your 
order; we cannot i)ill small orders nor can 
we ship c.o.d. 

Kull size (8 by 10) glossy prints of equip- 
ment described in QST by staff members 
ionlif) can iie fumished at $1.50 cach. 
Please indicate the QST issue, page num- 
ber, and other uecensarj' identification 
when ordering, and include fuil remittance 
with vour order — we do not bill nor ship 
c.o.d." 
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Tips for Technicians 

and Other V.H.K 

Neivcomers 

G£T THE BEAM 
UP OVEQ THE TV 

AWTENWAS 

Firing Up on 6 and 2 

BY EDWARD P. TILTON,* W1HDQ 

If you madc your start in amateur radio in the 
last few years you probably came in via the 
Novice door. If you're primarily intcrestod 

in v.h.f. work the chances are fairly good that 
you tarried a whilc in the room marked "Tech- 
nicians." Qui te a few of you are still there, and 
you're going to have company aplenty. Opening 
the 50-Me. band to Teehnician occupancy in 
1955 helped to make active hams out of thou- 
sands of holders of a ticket that up to then had 
been little more than a serap of paper. Avail- 
ability of 145 to 147 Me,, effective Aug. 21 gives 
Technicians practically unlimited operating priv- 
ilèges in the amateur bands from 50 Me. up. 
To many neweomers, now and in years to corne, 
there will be little incentive to go higher in the 
licensing structure. 

That, in iteelf, is not necessarily bad, for it is 
not the class of license one holds, but what lie 
does with it that counts. If an occupant of the 
v.h.f, bands eonducts himself in such a way 
that ham radio is botter for his having been a 
part of it, then few will oaro whether his ticket 
is marked Teehnician, General or Extra Class. 
What, then, is this world above 50 Me. good for, 
and how do you go about setting up for business 
there? 

Possibilities 
Most people are attracted to amateur radio 

because it offers them a means of communica- 
tion independent of any commercial facility. 
The talking seems the thing; the means are 
•sccondarj at first. But gradually the means 
become more important. Often how a contact 
is ruade is far more interesting than what is 
said. This concern with the "how and why" 
looms espcciaily large in the v.h.f. picturo. The 
50- and 144-Mc. bands are fine for just talking. 
There are few botter frequencies, in fact; but the 
~ * V4I.F. Editor, QST- 

ham who develops no interest in exploiting the 
various long-distance possibilities misses at least 
half the l'un of the game. 

The 50-Mc. band, for instance, is one of the 
most interesting slices of the radio-frequency 
spectrum, propagatkm-wise, that is open to 
amateur use. Everything happeus there now and 
then. Not often enough to make any facet of 50- 
Mc. 1JX a routine matter, but still frcquently 
enough to keep onc's interest whetted the year 
around. We can't cover the whole story here, 
but the [lamlhnnk chaptcr on wave propagation 
tells you ail you need to get started. QST articles 
listed at the end of this discussion will fill in 
détails. When you get to the point where you 
can tell single-hop sporadic-A' skip from double- 
hop, or you know whether that fluttery signal 
seemingly coming in off the baek of your beam is 
back-scatter or auroral roflection, you're ou the 
way. 

On 144 Me. you'll find some of the same thrills, 
plus some différent ones. llere. again the Hand- 
book is a guide to the threshold. Practical oper- 
ating expérience and keen observation will take 
you much farther. This band will not show you 
ail the ionospheric tricks that 50 Me. has in its 
bag, but its response to weather variations is 
greater. You'll find a new meaning in daily 
weather information published in newspapers 
and dispensed via radio and télévision. You may 
develop into something of a weather prophet on 
your own, after you've watched the cffects of 
weather changes ou the strength and charaeter 
of v.h.f. signais. Tropospheric propagation was 
the first v.h.f. UN médium to be discovered by 
amateurs. Y'ou'U find detailed reports on this 
one in QST as far back as 19154. Work done in 
this field by the late Ross Hull, and reported by 
him in QST of the middle '30s is a splendid 
example of the scientific potential of our hobby. 
His articles are "must" reading, even today. 
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COMVESSIOMS 
MAV DESTttoy THE 

RESALEVALUE 

-Z£^riVi\ 

Transmit ters 

Today's v.h.f. enthusiast can set up for bus- 
iness on 6 and 2 without building any of bis 
uwn equipment, but tlie fellow who bas deiinite 
ideas of vvbat he wants probably will do some 
Ijuilding. Making your own gear is liigbiy worth- 
while experience, in any event, There are count- 
less ways to go about setting up a v.b.f. station; 
only some of the more popular are diseussed 
iielow. 

Converling Commercial Gear. Many neweomers 
bave commercial transmitters for the lower 
bands ieft over from their Novice days. Tbe 
AERL Technical Information Service receives 
hundreds of requests for information on con- 
version of these transmitters for 50-Mc. opéra- 
tion. Présumai )ly \ve vvill now also be in for an 
avalanche of requests for 144-Mc. conversions. 
Our advice on the latter is simple: Don't try it! 

Conversions of the Vilring 1 and II, the Ad- 
venturer, tbe Kanger, the AT-1, the DX-35 and 
ihe DX-40 for 50 Me. bave appeared in QST. 
(Détails in the bibiiograpliy.) \Ve cannot supply 
conversion information on other commercial 
units. Conversion is cut-and-try business of a 
sort not normaily donc in the AKRL Lab. Au- 
thors of our conversion articles are hardy ex- 
perimenters who worked ont suitable methods 
and then took the trouble to write down tiie 
procédure and send it in to us for publication in 
QST. Please do not ask for conversions of nuits 
not on the above list. They are not available. 

Conversion of bandswitcliing transmitters de- 
signed for use on 80 through 10 meters so that 
they will work on 0 may be noue too rewarding. 
Most such designs just about make it to 10; 
going another band higher in frequency takes 
some doing. If it were easy the manufacturer 
would bave done it in the fust place. Compo- 
nents that are right for 80 are almost certain to 
be too bulky for fi. Tvvo tubes in parallel, for 
example, may be fine for a transmitter lineup 
intended to work on 80 through 10, but the same 
circuit is highly unlikely to be good for 6. It will 
be useless on 2. We have rejected a lot more 
v.h.f. conversion articles than we've aecepted. 
Often they either are makeshifts on 6, or they 
«•présent major rebuilding opérations that de- 
stroy tbe usefulness of the transmitter for lower 
bands, and thus lower the resale value. 

Though someone probably will find a way to 

do it, conversion of commercial multiband rigs 
for 2-meter opération is presently beyond the 
realm of practicality. Tuned circuits for the 
144-Mc. band bear little resemblance to those 
used in bandswitclihig transmitters of conven- 
tional design, and tubes coramonly used on lower 
frequencies may be eompletely unsuited to op- 
ération above 50 Me. 

A better way to make use of commercial 
equipment intended for lower bands is to take 
the power and modulation (if any) from the 
existing transmitter and apply them to r.f. units 
designed espceially for the v.h.f. bands in ques- 
tion. Suitable transmitter line-ups may be found 
in QST and the Handbook, Some commercial rigs 
have auxiliary power sockets that make this 
easy. 

IIow Much Power? 
The power level to be used is an important 

point for considération. Yon can have fun on the 
v.h.f. bands witk low power, and many never go 
above the lOU-watt bracket. But if you're going 
into v.h.f. with both. feet you will do well to 
bear high power in mind when you plan j-our 
station. If you do it right you can start with 
a few watts, expand to perhaps 100 watts in the 
intermediate period, and then jump to the max- 
imum the law allows, or close to it, at a later 
date, without ineurring needless expenditures 
for equipment that may beeome obsolète because 
it is not well adapted to yoiu ultimate needs. 

Building in subassenïblies, with power supplies 
and modulation equipment on separate châssis 
from the r.f. units, pays off here. One-ehussis 
stations are nice in some ways, but a complété 
transmitter built in one package is a lot of work 
and it does not readily combine with higher- 
powered gear later on. We lean to subassemblies 
in QST and Handbook v.h.f. designs on this 
account. 

Cri/stal Control or VFO? Noarly ail v.h.f. men 
have used crystal control in the past, and for 
good reason. It is not easy to make a good v.f.o. 
for v.h.f. use. A générons supply of erystals may 
be a much more satisfactory way of moving 
around the band. Don't standardize on erystals 
you sec advertised at bargain priées, however. 
These are available only for certain surplus 
frequencies. You'11 find a lot of company on 
these spots most of the time, and being stuck on 
50.1, 50.25, 50.4, 144.13, 144.45, 145.35 or some 
other of those 25-eent ehannels may eost you 
plenty of dollars worth of watts wasted in calling 
people who will never find you at the bottom of 
the pile. 

Order erystals slightly différent from those 
you commonly sue in the surplus advertisements, 
or grind or etch them yoursclf. It's not hard. See 
the bibliography. 

Reccivers and Converters 
Today's neweomer is offered a bewildering 

array of equipment for v.h.f. réception. Ob- 
viously, we cannot tell you just what you should 
buy or build, but here are a few tips that may 
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lielp you to make an intelligent ehoiee. Vou 
may want to do sortie building. The Handbnok 
deseribes some first-class v.h.f. converters, if 
you décidé on this course. 

V.h.f. réception iscommordy donc with eiystal- 
controllod converters operated in eonj miction 
with communications reeeivers designed for lower 
frequencies, The communications ruceiver is 
important; your choice liem may make or break 
you in your foray into the v.h.f. fleld. Don't 
overlook the used receiver rnarket. Reeeivers 
cost a lot of money these days, but thore were 
some migiity good ones built years ago. Quite a 
few of them are still adéquate for use as a tunable 
i.f. system with v.h.f. converters. Receiver ar- 
ticles given in the bibliography wiil give you 
more information than we eould include in a 
général discussion like this. 

Important receiver qualities are stability, 
timing rate :ind selectivity. With converters 
designed for 7-Mc. output, stability is usualiy 
not much of a problcm. Most reeeivers are good 
enough in this respect, up to about 14 Me. or 
•su. If your i.f. is to be in the 20- to 30-Mc. range, 
be sure that your receiver is a double-conversion 
type. No single-conversion receiver with a 455- 
kc. i.f. lias adéquate image rejection for con- 
vurter use above about 20 Me. or so. Inexpensive 
reeeivers may even lie poor at 14 Me. 

Some late-model reeeivers have tuning ranges 
designed especially for use as the i.f. range for 
erystal-controlled v.h.f. converters. Theso pro- 
vide tuning-rato and dial-calibration qualities 
that are not readily obtainable othenvise. 

A few reeeivers have a 50-Mn. bond built in. 
Some of these are worth little for practical 
amateur purposes. Others may do a passable job, 
but nearly ail arc inferior to a eonverter-receiver 
combination. lixceptions are some new jobs de- 
signed especially for v.h.f. use. A rule of thumb 
to be applied to judging the usefulness of a 50-Mc. 
timing range in a receiver that works on ail lower 
amateur bands is to check to see if it is a double- 
conversion design. If it is, its image rejection wiil 
lie good enough on 50 Me. if its sensitivity is a 
bit on the low side this ean be correctcd by the 
addition of a simple 50-Mc. r.f. amplifier stage. 
The eonvertor circuits for 50 Me. in the Hanrlbook 
show r.f. amplifier détails that ean be "lifted" 
for this purpose. 

Antennas 
The rule for antennas is simple: Put up the 

biggest thing you cari get off the ground. Opéra- 
tion on 50 Me. is commordy done with 4- or 
5-element arrays of the Vagi type. Beware of 
short booms and close element spaeing; the 
longer arrays with wide spaeing between élé- 
ments wiil almost certainly give higher gain 
than the dose-spaced types. If you have the 
means to support and rotate it, go to an array of 
6 or more éléments. Other things being equal, 
tire longer the boom the better. Four-element 
arrays slrould be at ioast 10 fcet long; 5-element 
jobs 12 feet minimum. 

Stacking of two or more Vagis ono above tire 

<5® "Si 
ii'J~ 

other pays off handsomely. Many outstanding 
50-Mc. stations employ stacked Vagi arrays of 
3 or more éléments each. AU the information 
needed for building and adjusting such arrays 
may be found irr the ARRL Handbook and An- 
tenna Book. Stacked Vagis should never be 
separated by less than a half vvavelength. Wider 
spaeing is désirable. 

On 144 Me. curtain arrays are popular. These 
are easy to build and usualiy require no adjust- 
ment. Their frequency response is broad and 
therefore their design is usualiy iess eritical 
than that of arrays made up of several Vagis. 
High gain and sharp pattern eau lie achieved 
with stacked Vagis on 144 Me., usualiy with 
some sacrifice in frequency response. 

The long Vagi array has merit for 144-Mc. 
service. One widely-used design has 13 elements 
on a 24-foot boom. It can be made very light 
in construction if small-diamcter elements and 
thin-wall tubing are used. Suitable designs are 
in the Handbook, the Antenna Book and QST. 

The v.h.f. array should be as high as possible. 
Gutting the antenna up above surrounding trees, 
buildings and wires pays off in improved cover- 
age, and it may be the best move you can make 
in the réduction of TVI. If the main lobe of the 
autenna is above the neighboring TV antennas 
and lead-ins the TVI-proofing job is likeiy to 
be much simpler than with low ham arrays. 

T echniques 
Vou can have a lot of fun on 6 and 2 meters if 

you never use any mode of transmission and 
réception except a.m. phone, by far the most-usod 
mode. Vou wiil never know the full potential of 
either band in this way, however. Much of the 
interesting work is done when signais are at low 
levels. and for this purpose nothing can approach 
c.w. in effectiveness. 

Don't lot the high-spoed stuff you've heard on 
lower bands scare you into an ail-phone attitude. 
Many operators on the v.h.f. bands are low on 
code expérience. They wiil weicome a chance to 
work on c.w. at low or moderato speeds. And any 
amateur vvorthy of the name is patient and 
coopérative with boginners. He may be able 
to handle 40 words per minute himself, but he'll 
respect you for trying when lie hears you keying 
slowiy, and wiil drop down to your speed, what- 
ever it may be. Learning to use code effectively 
is hard for some people; easy for others. If you'rc 

(Confinucd on page 180} 
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Below the meter are jacks for the microphone and crysfal. 
The skirted knobs are for the input (bottom) and output 
(top) capacitors of the pi network. The band switch is near 
the center. The toggle switch îs for the meter. The box 

is approximately a 6-inch cube. 

Reliable Short-Range 

Coverage with Low Power 

BY D. A. KING* K8EEY 

160 for Mobile? 

Many hams in the Miehigan-Ohio area 
are avoiciing tlie *.)IÎM of other bands in 
short-range mobile \rorU by going to 
160 meters. They bave found tbat an 
inexpensive lo«-power transmit 1er, sneh 
as the one deseribed herc by IvOEE'V, 
will d<» a good job on Ibis band. 

AT.TUouGn 160-meter opération is pormitted in 
/\ many sections of the country, activity «n 

this band is so low that many manufae- 
tnrers have ceased to include tins portion of the 
iimateur spectrum in their receiving and trans- 
mitting eiiuipment. This is very unfortunate 
as it not only handicaps the ardent 100-mot.er 
operator, but also créâtes apathy among the 
newcomers to hum radio who get the impression 
that the segment is useless for their needs and 
promptly f'orget its existence. The laek of mauu- 
factured gear, however, shonld not be allowed 
to obscure the many advantages that 100 offers, 
particularly for the mobilcer who is interested in 
reliable short-range (under 50 miles) communica- 
tion. In this respect, 100 meters is often superior 
to 75 since, watt for watt, at any distance, its 
ground-wave field strength averages 4 to 0 db. 
greater. Very low power can be used with out- 
standing'results. New navigational aids operat- 
ing at very low frequeneies offer some hope 
that the existing Loran System may eventually 
be replaced, returning the sis-position band 
switch to ham cquipment, provided that interest 
is keen. 

Transmitter Circuit 
The photographs show a simple lO-watt mobile 

transmitter designed primarily for 100 meters, 
but also providing for 75-meter opération so that 
the benefits of IGO-meter opération can be appre- 
eiated and advertised. The circuit is shown in 

4 20118 Wantl Drive, Mt. CÏemens, Miclu 

Fig. 1. iUl three tubes are type 0AQ5. A Vari- 
hoopstick, ht, is used as the inductor in the 
grid-plate osciUator output circuit. A d.p.d.t. 
rotary switch, Sj., shunts this coil with a trimmer 
eapadtor, ( j., for IGO-meter opération. The same 
switch shorts ont a portion of the inductor (£») in 
the amplifier's pi network output circuit for 75- 
meter work. 

A high-levol earbon microphone drives the 
single-tube Class A modulator directly througli 
a microphone transformer, TV Microphone vol- 
tage is obtained from the drop aeross a portion of 
the modulator-tube cathode resistor. The eenter- 
tapped primary of a loudspeaker output trans- 
former (Tv) is used as a 1-to-l. transformer that 
couples the modulator to the Class C final am- 
plifier. A 50-ma. d.c. meter can be switched to 
read either final grid curront or combined plate 
and screen current. Most of the constructional 
détails are évident in the photographs. Arrange- 
ment of compononts. many of which in this 
instance are surplus units, is not eritical. 

Change-Over Switch 
A three-pole double-throw rotary unit is used 

as the ehange-over switch. It SH'itches the an- 
tenna and plate-supply voltage to either trans- 
mitter or reoeiver. TMs tyjje of switch is quite 
satisfactory when shieldcd and mounted on the 
stoering colunm or under the dash within easy 
reach of the driver. A discarded soup can of the 
lOH-oîi. variety makes a suitable sliield. Three 
coax conueetors are mounted in the uuopened 
end of the can, and the wafer switch is mounted 
in the center of the top cover after removing ,it 
with a can opener. The B-plus wires to the rt> 
ceiver and transmitter from the receiver power 
supply may enter the can through rabber grom- 
mete at any cunvenient point, or a suitable plug- 
and-socket arrangement «an be made. When the 
internai connections have been made, the top 
cover eau be replaced by soldering. A long 
intereom-type lever should be attached to the 
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Fig. 1 —Circuit of the 1 60/75-meter mobile transmitter. Unless otherwise indicated, capacîtances are in fxfxf. and résist- 
ances are în ohms. Ali 1 OOO-M.uf. fîxed capacitors are disk ceramîc; those marked wîth polarîty are electrolytic; other 

fixed capacitors are mica. Resîstors are Vi watt unless otherwise indicated. R.f. chokes are 2.5 mh., 50 ma. 
Ci—9-180-jUjuf. mica trimmer (Allied Radio 60H342). L—50 turns No. 24 l!4-mch diam., ]% înches long, 
C2—140-jujuf. variable (Bud MC-1876 or équivalent). approx. 50 /xh. (B&.W 3020). 
C»—400-fXfj.f. variable, b.c. replacement type (Allied MKi—High-level carbon microphone (T-17). 

61H009). Pi—-Microphone plug. 
C4—Fixed mica capacitor as required (see text). Si—D.p.d.t. wafer switch. 
Ji—Chassis-mounting coax receptacle ($0-239). $2—D.p.d.t. toggle switch. 
J-2—Open-circuit microphone jack. Ti—High-ratio single-button microphone transformer 
Li^—Grayburne Vari-Loopstick or équivalent (approx. (Triad A-5X). 

50juh.). T2—14,000-ohm p.-to-p. speaker output transformer, 
secondary not used (Stancor A-231 2). 

switch shaft for casier opération. A push-to-talk 
reîay may bc substitutcd for tins switch, of course. 

Power Supply 
In taking power for the transmitter from the 

b.c. receiver supply, a length of three-eonduetor 
cable, shielded and preierably rubber-covered, is 
required. If necessary, sueh a cable eau be made 
up of individuai wires bonded together and cov- 
ered with braid. The B-plus line eoming from 

the rectifier-tilter department of the nîeeiver 
should be loeated and discoîinected at its firsfc tie 
point. One uf the cable wires is eounected to the 
B-plus lead, and a second wire to the tie point. 
The third wire connecta to the hot heater prong 
of tlie nearest tube soekot fnot the rectifier!). 

Antenna 
Oood results have been obtained with an 8-foot 

whip and a conter loading coii. The addition of 

Interior view of the low-power 160-meter mobile trans- 
mitter. The modulator (right) and fînal-amplifier (left) 
tubes are at the rear of the châssis, mounted in between 
the microphone transformer and the output tank coil. The 
oscillator tube is at the center, its slug-tuned plate coii 
proiecting from the rear. The variable capacitor (Cs) is in 

the output of the pi network. The input 
capacitor C2 is below deck. 
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NO, 22 H.EV- SPACED DIA.OFWIRE 

Fig. 2—Sketch showing the construc- 
tion of a low-loss loading-coîl form. 
Other détails will be found in the text. 

REMpVASl.E PVASXIÇ OQVFR IF RE0U1RED 

DRILL AND 
TAP'/j-î» 

DEEP 

FiBER ROD CORE r DIA. 

l/tOIA.PLASTIC ROOS CEMENTED INTO 'TLASTiE TgStr-FtfeCeS 

;i capacitive hat or the use of a longer whip 
will help to extend the transmitting range. 

A simple loading coil consists of a solid form of 
liber, bakelite or polystyrène rod about 5 inches 
long and 2J.-2 inches in diameter, with a •IJ^-ineh 
winding of dose-wound No. 22 Formvar or 
euameled wire. The ends of the form eau lie 
drilled and tapped to take standard ^-24 whip 
sections, barge soldering lugs or wasliers can lie 
used to make connections between the coil ends 
and the whip sections. A more ambitions low-loss 
coil form is shown in the sketch of Fig. 2. 

Those who have operated 75-meter mobile 
antennas are familiar with the problem that the 
high Q of the loaded whip prescrits at this fre- 
quency. This difficulty is even more pronouneed 
on 100. However, since the band segments here 
are narrow, they can be covered rapidly on the 
receiver, so there is little point in fréquent chang- 
ing of transmitter frequency, and most operators 
on this band peak the antenna tuning up for one 
frequency and stay there. The loading coil must 
be pruned aecurately while résonance is eheeked 
with a g.d.o. eonpled to a smail coil temporarily 
connected at the base of the whip. If provision for 
75-meter opération also is desired, a tap eau be 
placer! on the loading coil for shorting ont the 
required uumber of turns. Final adjustment 
should be marie on the air with a iield-strengtli 
meter as the indicator. 

In opération, the band switch is sot at the 75- 
raeter position, and the appropriate çrystal in- 
serted. The slug of Li is tlien adjustcd to achievo 
an amplifier grid current of 2 to 4 ma. With the 
switch in the IGO-meter position and a IGO-meter 
crystal in the frequency range assigned to your 
area, adjust C'i to again obtain correct drive. 
Once properly set, no further drive adjustments 
should be necessary. The amplifier may be 
loaded to the point where the combined plate 
and sereeu current is 50 ma. If it is impossible to 
reduce the plate current at résonance to this 
figure, extra fixed eapaeitance (t'4) should bo 
added as required. 

Receiver 
For réception, a convcrter can be built that 

will work into the car's b.c. receiver operating 
as an i.f. and audio amplifier. However, the 
low-frequency (1800-kc.) segment of the band is 
assigned to this part of the country and many 
operators have had good résulta by simpiy read- 
justing trimmers in the b.c. receiver to shift its 
tuning range a little higher in frequency. To do 
this, a b.c. station near the high end of the band 
is tuned in. The oscillator padder and/or the 
coil slug is then adjustcd slowly until the same 
signal appears about 250 kc. lower on the dial. A 
g.d.o. tuned to 1800 ko. should thon lie hoard 
near the high-frequeney end of the dial. The r.f. 
trimmers can then be adjustcd for maximum gain 
and the dial reading noted for future référencé. If 
the receiver bas push-button tuning, one of the 
buttons eau be set up for the ham band. Remem- 
ber, however, that this proccss involves sacrifieing 
some of the coverage at the low-frequency end of 
the b.c. band. 

Hundreds of transmitters of this type are in 
opération in Michigau and Ohio. Distances vvoll 
ovef 25 miles, mobile to mobile, arc covered 
eonsistently with Q5 reports. For local rag chews, 
eommunity aetivities and Civil IJefense, this 
little rig is hard to beat at the price. Why not take 
a few tours, build it, intorest other hams in the 
neighborhood and go mobile on 1G0? SIEE] 

Cari Dabelstein, KN0SBY, reports a hammy 
neighborhood around his home in Omaha, Neb. 
There's K0LXK across the street; Iv0CFQ half 
a block away; K4ZVX, three blocks away and 
Carl's dad, KpRYJ, in the same bouse. 
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Simplified Design of Inductively-Coupled 

Circuits 

Calculations /or Résonant and Nonresonant Secondaries 

BY T. J. MARESCA,* W2VLA 

If you are havins trouble loatling your 
final with Hnk <'<HIpline or in drivins an 
amplifier usine: induelive eouplina, a fe\r 
ealeulations usina simple alizebra and a 
elieck \vit h a a.d.o. ean give you the rea- 
son and tell you whatean bedone aboutit. 

One important elass of eoupling networlcs 
often used by the amateur expérimenter 
was not treated in George Grammer's 

exeellent tiu-ee-part article1 on impedance-match- 
ing networks. This elass ineludes the magnetic- 
eoupled interstage or output circuit still found in 
many transmitters. This is espeeially true of the 
output circuit of balanced push-pull amplifiers. 
Too often the design of these networks proceeds 
in a cut-and-try fashion; the designer selects a 

parallel IXJ resonator, while the secondary circuit 
is the series-tuned resonator often found in link 
output circuits. Botk the load résistance, Hz, 
and the output résistance of the tube. Ru are 
generally known. The load résistance is usually 
low (betvveen 50 and 100 ohms). The output 
resistauee of the tube is usually high (between 
1000 and 10,000 ohms). The output résistance 
can he roughly approximated by tire formula 

(É'b — Emin)" ^ (O.TSBP ^ Etr 
u = 2 /'„ " I /'„ a > 

where Es is tlie rated anode supply voltage 
Emm is the minimum anode voltage during 

the r.f. cycle 
Pc, is the rated power output of the tube. 

The objective is to design a magnetic coupling 
network which will permit the tube to deliver 
maximum power to the load, Hz, at a ehosen 

Fig. 1—Low-impedance (link) output circuit 
with résonant secondary. 

suitable inductance which resonates with the 
output and tuning capaeitance of the tube. Then 
he. experiments with several links until he can 
couple rated power from the tube. The step-by- 
step design procédures outlined below will obviate 
most of the cxperimenting in a majority of eases. 

Three types of magnetic coupling circuits will 
be considered: (1) the parallel-resonant primary 
with series-resonant secondary, (2) the parallel- 
resonant primary with parallel-resonant second- 
ary, and (3) the parallel-resonant primary with 
untuned secondary. These tliree cases eover 
most of the amateur applications. Magnetic 
coupling and the measurement of coupling coeffi- 
cient with instruments readily available to the 
average amateur will also be discussed. 

Parallel-Résonant Primary and Series- 
Resonan f Secondary 

The first circuit to be considered is shown in 
Fig. 1. This is a typical link-coupied output 
stage. The primary circuit eonsists of the usual 

* Defense Klectronics Division, (îmieral Klnctrio Co., 
Advanced Electronics Conter, Cornell Univcrsity, Itbaca, 
n. y. 1 Grammer, "Simplified Design of impedance-Matching 
Networks," QST, JMarch, April and JNIay. 1957. 
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frequency. At the same time, it is necessary to 
be certain that the circuit will discriminate 
agaiust harmonie and subkarmonic frequencies 
and not require too large a value of coupling 
coefficient between the primary and secondary 
coils, in and Lz. 

The circuit will discriminate against unwanted 
frequencies if a large enough operating Q for the 
primary circuit is ehosen. The operating Q is 
dehned as the Q of the primary circuit alone. 
This may be as low as 5 or as high as 20, but 
values between 10 and 15 are usually the best. 
If the value ehosen is too liigh, the tank-circuit 
efficiency will bc reduced. However, at the higher 
frequencies the minimum operating Q may be 
limited by the irrcdueible output capaeitance of 
tire tube. 

The maximum coupling coefficient between 
praetical air-core solenoids is usually 0.4 or less. 
Measurements made by the author on the B & W 
JEL 40, 20, and 10 fixed-link tank coils exhibited 
coupling coefficients betvveen 0.35 and 0.415. A 
Bud 40-met.er swinging-link tank coil had a cou- 
pling coefficient of 0.3 with the link dose to the 
primary coil. A simple method of measuring the 
coupling coefficient with a grid-dip meter or a 
Q meter is given later on. 
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Given Ri and Rj, tho stop-by-stcp design 
procédure for the circuit in Fig. 1 is: 

1) Select tlie primary-circuit operating Q, Qi. 
(Usually betn een 10 and 15.) 

2) Calculate Xci = 7™ (2) 
wi 

Qt Q2 

in the proceding section also apply hero. This 
circuit is well suited for interstage coupling be- 
eause the shunt eapaeitance of the grid can bc 
absorbed in Cg. Fig. 2 shows the circuit diagram 
and tlie équivalent circuit. 

Given A'i and R», the design procédure in this 
case is as follows 

1) Select Qi. 

Li5 P-'Tc, i 2 

Fîg. 2—Circuit for coupling inductively to a high-îm- 
pedance load. 

2) Calculate Xci — ^ 
VI 

3) Calculate A'ui = 7-7-775 1 f- iji- 
^ Ah u for Qi > 5 

•1) Select k (less than 0.4). 

5) Calculate (Jz = ,2.- /.'-Vi 
... ,, . , , .... /l>2 

3) Calculate A'ui 

5) Calculate (Jz 

3) Calculate AA.i = . -777? = A'n (3) 1 + (Ji" 
(For Qi greater than 5, A'li and A'ci ditîer 

by less than 4 per cent.) 
4) Select the coupling coefficient 

k = • -J — (4) 

0) Calculate Xcg — jr (10) V'* 

7) Calculate A"i,2 = (U) 
1 H" V2" 

8) Détermine ("1. Ai. ('g, Aa atid experimentally 
déterminé tho eoil spacing by making the 
coupling-coefficient measurement. 

An alternatc procédure is to scleet Qi and Qg 
and thon calculate the required value of (fouirling 
coefficient. If it is not too large, proeeed with 
the design. 

Qi Qj 

"m 

Fig. 3—tow-impedance (link) coupling 
with non-resonant secondary. 

(This should be less than 0.4. For swinging 
links, choose k less than 0.3.) 

5) Calculate the secondary Q, 

6) Calculate 
A'i.a = Xca = RgQg (6) 

7) Calculate Ci, la, Cg, and Lz from the values 
of Xci, A'n, A'cs and Xm aud the chosen fre- 
quency. 

The i)r<:,Per fpacing betvveen primary and 
secondary ooils can be determined experimentally 
when making the coupling-coefficient measure- 
ment. (See latter part of article for this meas- 
urement.) 

This type of coupling circuit is best suited 
for output coupling whero the ratio Ah, Hz is a 
large number. For interstage-coupling networks, 
where the impédance ratio is small, the circuit 
of the next section is often more suitable. 

Parallel-Resonant Primary and Parallel- 
Resonant Secondary 

The remarks concerning tho operating Q and 
the largest realizable coupling coefficient made 

Parallel-Resonan t Primary and Untuned 
Secondary 

This circuit is showu in Fig. 3 and may be 
used when resonating the secondary is not 
desired. The design stops are: 

Given Ri and Hz, 
1) Select Qi and set Qz -- 1.2. 

2) Calculate A'ci = 77 (12) 

3) Calculate A'1,1 = 

Qi 
Hi(Qi + Q^) 

l + Qc 

-Xci(i+ïh) 
4) Calculate A'1,2 =» lisfh 

5) Calculate k = ,« /7 9*,, 
V rMQi + Qi 

for (A >5 (13) 

If k is greater than 0.4 select higher values of 
Qi until k is less than 0.4. It can be shown that, 
for 5 < (A < 20, k will be minimum when Qg 
is approximately .1.2, 

Expérimental Détermination of Coupling 
Coefficient 

The coupling coefficient between two coils 
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eaii be determinod easily usiiig only a grid-dip 
oscillator or a Q meter. The nhief advantage of 
the method to he described is that the measure- 
mont eau be made at or near the actual operating 
frequency of the noils. The grid-dip meter and 
Q-meter measuring circuits are shovvn iu Figs. 
4A and -IB, respectively. 

The measurement procédure using the grid- 
dip meter is as follows: 

1) With Li open-circuited, resonate L\ with 
C at the desircd frequency, /„. Make sure that 
leads are kept as short as possible. 

2) Short^circuit L2 by soldering its ends to- 
getlier and, with the same (', measure the new 
résonant frequency /«. 

2) Oalculate k = v'i — (/.,/.)2 (10) 
Note that /. will always be greater than /„ 

lii.'cause the effective inductance resonating with 
(' when Lt is shorted wili always be legs than Li 
alone. 

The coupling coefficient can be adjusted to a 
desired value by the following procédure: After 
finding /„ calculate 

/. = "T^T, (17) l — k" 
and space Li and La so that the circuit is résonant 
at /. when L2 is short-eireuited. Grid-dip meter 
frequencies should, of course, be cheeked against 
au accurate standard. 

The procédure with the Q meter is similar 
except that the résonant frequency is kept con- 
stant. The steps are: 

1) Resonate Li at the desired frequency with 
La open-circuited. The value of the resonating 
capacitance is Ca and is read from the Q-meter 
capacitance dial. 

2) Short-circuit Ls and re-resonate the circuit 
with the capacitance also read from the ca- 
pacitance dial. 

3) Calculate k - vï - C0/C, (18) 
Gs will always be greater than C0 for the same 

reason as given before. 
If k and C„ are known, the required CL can be 

found from the équation 

(19) 

The values of Li and L2 can be determinod 
experimentally with known capacitors at or near 
the design frequency. Always make sure that 
neither coil is short-circuited when this measure- 
ment is made. 

Q METER L,- 

Fig. 4—Methods of determining the coefficient of cou- 
pling, using a grid-dip oscillator (A) and Q meter (B). 

Conclusions 
The author has used these design techniques 

at frequencies up to 100 Me. with rcmarkable 
succoss. Once the amateur designer gets a "feel" 
for designing for a specified coupling coefficient 
and knows the upper limit of this parameter, 
exact design is fairly easy to accomplish, Most 
of the author's expericuce has been with the 
B & W Miniductors. Coils are eut from the coil 
stock which have the required inductance. 
Then the spacing between coils is experimentally 
determinod by the grid-dip meter or Q-meter 
measurement. When the proper number of turns 
per coil and the spacing are known, a new trans- 
former can be made by removing turns from the 
middle of another Miniductor without breaking 
the polystyrène, so as to give the required coil 
spacing. Then the ends of the Miniductor are 
eut off to give the proper number of turns for 
Li and Ls. This results in a mechanically rigid 
transformer which will not get out of shape 
under vibration or shock. 

The Totah Amateur Radio Club of Farming- 
ton, New Mexico, will make its annual 507 Totah 
iïallowe'en Fiekl Day expédition on October 31. 
The site will be Four Corners, that unique spot 
which is common to the states of Colorado. New 
Mexico, Arizona, and Utah. It is also unique 
because it is located on the Indian réservations 
of Ute and Navajo, and it is common to the rail 
ureas of 5, 0, and 7. Look for them on ail bands. 

W8GZ now lias accumulated confirmations 
from 203 countries that he has worked using s.s.b. 

New Jerseyite Nat Schnoll has one of those 
newfangled ealls with the double prefix — 
WA2DIJ. Last time he was licensed, he didn't 
have ««,// prefix at ail. Thirty-five years ago it 
was, and the call then was 2AQG! They always 
come Iiack . . . 
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The Perseids Powerhouse 

BY CLAUDE M. MAER, JR.,* WiMC 

A Cool Colorado Kilowatt for 50 
and 144 Me., Without Coil 

Switching or Changing 

I-yjR tlie uninitiated let's start ont by expiain- 
^ ing that the Perseid Meteor Shower in 

August provides a propagation médium for 
144-Mc. signais over distances that are ex- 
tremely difficult to vvork by an y other means.1 

This opportunity is best exploitcd with liigh 
power, and the amplifier to be describcd did a 
fine job for the writer in the two Perseid showers. 
Seven new states vvere worked, ineluding one over 
a 1240-mile path.'" The trausmitter has done well 
on 50 Me. also. It was the means by which the 
sixth and final continent (Asia, JA8AO) was 
worked for the writer's 50-Mc. WAC, in No- 
vember, 1958. The amplifier fcaturcs reason- 
ably straightforward design using standard 
parts, and building it does not require a home 
machine shop or a sheet-metal factory. 

Multiband transmitters have bcen taken for 
grauted by amateurs for so many years that 
many occupants of our lower hands have hardly 
heard of a trausmitter that vvill operate on only 
one band. The. multiband rig is still rare in the 
v.h.f. field, however, though progress is being 
made in the design of setups for two or more 
bands through the use of coil changing or 
switching. Uecently a commercially-aviiilable 
trausmitter was describcd in which the plate 
circuit was designed for opération on both 50 

* Rocky Alountain Division Dirtictor, ARRL, ■!8s Raf'f 
St., Denver 6, Oolo. 1 Bain, " V.tl.F. Meteor Scatter Propagation," Q&T, 
April, 1957. 2 "The World Above 50 Me.," QST, October, 1958 and 
1959. 

and 141 Me. without the requirement of coil 
changing of any kind." 

Building upon the two-band tank circuit idea 
used in the plate circuit of the Johnson 6N2, 
the author set, out to construct a high-powered 
amplifier using the circuit design in both the 
grid and plate circuits, so that no switching or 
coil changing wouli be iincded to. cuver both 
these popular v.h.f. bands. Though more than 
a year was spent in the design, construction and 
testing of the amplifier, the results have beon 
most gratifying, and well worth the effort. 

The key to the high etficiency of the ampli- 
fier lies in the transmitting tubes now available, 
which were designed espeeially for v.h.f. serv- 
ice. The Eimac 4X250B tubes used do a fine 
job at 1 14 Me., as well as 50, ami their cust is 
not out of reason in these days of libéral ama- 
teur budgets. Though it is possible that 
slightly iiigher efficiency might be obtainablo 
in a single-baud design, the results achieved 
with this rather unusual amplifier iiave shown 
that the différence would hardly be discerniblo 
on the receiving station's S meter. 

Essentially, tlie Perseids Powerhouse is a 
push-pull amplifier, cross neutraiizcd, with its 
own liias supply built in. Provisions are made 
for Class C c.w. or a.m., and for Class ABi 
linear amplifier service. A front-panel coutrol 
switelles the mode of opération, and a tune- 
operato switch sets up safe oporating conditions 
for tune-up. Provision is made for externai 
metering of the total grid current to both tubes, 
eaeh tubo's screeu current, and tlie r.f. output 
on botli 50 and 144 Me. An externai 0-1 mil- 
liammeter takos care of these fuuctions. An- 
other externai meter should lie connected in 
the high-voltage lead for plate-eurrent meas- 
urement. If tlie input approaches the kilowatt 
lovei a voitmeter should also lie provided, to 
déterminé the plate power accurately, as re- 
quired by FCC régulations. 

The Two-liand Tank Circuits 
There is no magie or undue complication 

about the means l>y which the grid and plate 
"The Viionn 6N2 Triuismitter," Récent Equipment, 

«sr. Mardi, 1957. 

The Perseids Powerhouse, a 1 -kw. amplifier for 50 and 
144 Me. Method of shielding Hie r.t. portion of the amplifier 
is visible atthe left.Two châssis are used, butting together, 
with a "weather-stripping" of perforated aluminum 

covering the joint edges. 

m. 
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Fig. 1 —Schematic diagram and parts information for 
are .0Q5-/xf. 

Ci—SO-z^uf.-per-sectîon butterfly variable (Hammar- 
lund BFC-25). Remove two stator and two rotor 
plates. 

C2—50-jUjuf. variable (Hammariund MC-50-S). 
Ça—25-ttfxf. variable/ double-spaced (Hammariund MC- 

35-SXÏ. 
C4—SO-jxfxf. variable/ double-spaced (Hammariund MC- 

50-SX). 
C$—50-jUjttf.-per-section transmitting butterfly variable 

(B & W JCX-50-E). 
C»—10-^f, ISO-voltelectrolytic. 
Ct/ Oit Cs—0.001 -fj$. disk ceramic, 3000 volts. 
Cn—Neutralizing wires; see text and photo. 
Q—Screen bypass capacitor buîlt into Eimac 4X150A- 

4010 socket. New version is SK-610. 
Lî—Half-wave grîd line—No. î 2 wire. Sides 1 ]A inches 

apart. See Fig. 2 and photo. 
La—50-Mc. grid coîl—6 t. No. I 2 wire, ^-înch diam.. 

spaced diam. of wire, except at center. See text 
and photo. 

L3—Combinatîon coupling coil and loop—No. 1 2 wire, 
1 t. at center of L2, with leads adjacent to Li. See 
text and photo. 

L4—144-Mc. plate line—1 X l/16-inch copper strap, 
See Fig. 2 and photo. Note slotted holes for 
mountlng U. 

Ls—50-Mc. plate coil—4 t. No. 8 copper, iV^-inch diam., 
spaced diam. of wire, except at center. See text 
and photo. 

circuits are made to work on both bands with- 
out switching. Both are half-wave lines at 144 
Me., with the tubes at one end and the tuning 
eapacitanee at the otker. Both ends of a half- 
wave line used in this way exhibit high impéd- 
ance, but at some point in between the impéd- 
ance is very low. If the tank circuit were used l'or 
144 Me. oniy, the bias or plate-voltage con- 
nection would be made at this point of zéro r.f. 
voltage, through r.f. chokes. Actually, anything 
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the 2-band v.h.f. amplifier. Capacitors not described 
disk ceramic. 

U—i44-Mc. coupling loop—No. 12 wire bentinto V, l'/î 
inches wide and 5% inches long. See text and 
photo. 

I.7—50-Mc. coupling loop—1 t. No. 12 wîre, llA-înch 
diam., at center of Ls. Keep at least A inch from 
any part of Ls. See text and photo. 

U—10-hy. 110-ma. filter choke (Stancor C-l 001 ). 
M— 100 c.f.m. blower, 115v. a.c. (Burstein-Appleby 

4A195). 
Ri, R2, Ris—Meter shunts—adjustfo read full scale at 100 

ma. 
Ra—4000 ohms, 10 watts, wîre-wound. 
R4, R7—15,000 ohms, 4 watts (two 30,000-ohm 2-watt 

carbon resistors in parallel). See text for location. 
Rft, Rs—300 ohms, 1 watt, carbon. 
Rr», Rn^—1 2,000 ohms, 2 watts, carbon. 
Rio—100 ohms, 25 watts, adjustable. 
Rn—2500 ohms, 10 watts, adjustable. 
R12—50,000-ohm 4-watt wire-wound potentiometer. 
RFCi—7-/xh. v.h.f. choke (Ohmite Z-50). 
RFC2, RFCs, RFC4, RFCfi—4-/ih. v.h.f. choke (National R-60Ï. 
RFCç, RFC?—20 t. No. 18 enam. %-inch diam., close- 

wound. 
51—2-poie 3-positîon rotary switch, non-shorting. 
52—1 -pôle 3-position rotary switch, nonshortlng. 
Sa—2-pole 5-positîon rotary switch, nonshdrting. 
Ti—Filament transformer, 6.3 volts, 8 amp. 
T2—Filament transformer, 6.3 volts, 1 amp. 

except a direct, short can be connected there and 
it. will have no effect on the functioning of the 
circuit at the résonant frequency. Thus it is 
possible to conneet a 50-Mc. coil and, with a 
iittle rare, set up the circuit so that it is capable 
of tuning to both 50 and 144 Me. with prae- 
tieally the same efficiency as would be possible 
for either frequency by itself. The 50-Mc. cir- 
cuit so connected works as a conventional coil- 
and-capacitor tank, the 144-Mc. line merely 
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itppearing as added lead inductance at. the lower 
frequency. Methods for loeating the low-voltage 
point on a half-wave line have bcen describcd in 
the ARUL Handbonk, and in soveral QST articles, 
the most rccent being one by W1VLII.4 llis 
method was used here, as it is most convenient 
for shielded Unes. 

Though the low-voltage point is the elnctrical 
midpoint of a half-wave line, if a tube is eon- 
nected at one end the point will not be at the 
physical eenter of the line ordinarily. The 
drawings and photographe show the approxi- 
mate positions for connection of the 50-Mc. 
eoils. Précisé adjustment of the connection 
point can be done after the amplifier is assem- 
bled. 

W'hen the plate circuit was in the design (eut 
and try!) stage it was obvions that a half-wave 
Une for 144 Me. would have to lie bent in order 
to fit in the space available with standard relay 
rack mounting. The author started ont bravely 
with two lengths of 5^-inci) copper tuliiug and a 
tubing bender, but our advice is, if you have 
never worked with tins vicious stuff, don't! 
Copper tubing may well have a higher Q and 
work more effîciently than the strap used here, 
but if you can't bend it to ht the space avail- 
able there's no point in haviug it. A local whole- 
sale hardware house h ad 1/10-inçh thiek 1-ineh 
Hat copper strap, which is perfect for this work. 
It bonds easily, yet is quite rigid whon formed 
into the desired shape. We had no way of eom- 
paring tube and strap tank circuits, but the 
latter Works very weil in this amplifier. Dimen- 
sions of the plate and grid Unes and eoils are 
given in Fig. 2. 

moimted open end up and the top one serves as a 
cover to complété the top of the shield. The seam 
between the two châssis is eovered by a pièce of 
Reynolds perforated aluminum sheet about 
inches in width which is fastened to the sides and 
the baek of the lower châssis with self-tapping 
screws. Aithough the perforated sheet does not 
eover the front of the two châssis bohind the 
front panel, very little r.f. seems to escape. Four 
5's-inch holes are eut in the top shield châssis over 
eaeh 4X250B tube for cooling air stream passage. 

Throughout this discussion, the main châssis 
will be describcd from a rear view, and the loca- 
tion of parts to the left or to the right side of the 
châssis will be from a rear view. Viewed from the 
top, the tube sockets are mounted inside the shield 
onclosure and extend through the base châssis 
with their eonters about 314) inches apart and 
about 2Tx inches from the left side of the shield 
enclosure. In order to have eaeh plate line posi- 
tioned the same distance from the sides of the 
shield cover, the ceuters of the sockets should bo 
approximately 2?^ inches from the front and rear 
of the enclosure. Thesu dimensions do not appear 
to be critieal, but care should be used to make 
sure that the socket holes eut in the hottom shield 
châssis match uecurately with the holes eut in the 
large base châssis. If the Kimac type 4000 socket 
is used, ah four cathode pins should be porma- 
ucntly connected to the socket skirt by mcaus of 
4-40 machine screws.'1 The type 4010 socket, 
which is made with the cathode pins grounded, is 
to be preferred. 

The neutralizing leads arc No. 12 wiros about 
lli inches long, bolted to stnall ceramic feed- 
through insulators mounted about % inch apart 

L Na 6 HOUE FOR [ PUATE CAP SCREW 
144 MC CPLG. LOOP 

''a SLOT/ | 1 1" LONô/""^. [50 MC-A 
- STANOOFF INSUIATOR No. 8 H0LÊ FOR MTG. T0 Cr 

Fig. 2—Dimensions of the half- 
wave grid and piate Unes used in 
the W0IC amplifier. Sides of plate 
line are 3'/s inches apart, centerto 
center. Grid line wires are 1 %-inch 
spaced. Points for connection of 
50-Mc. colis are approximate. See 
text for instructions for adjustment. 

50LOERIN6 LUG FOR 4x25*0 B GRID CONNECTION 

SOLDER T0' STATOR OF C, 

Construction 
The amplifier is built on a 17 by 12 by 4-ineh 

aluminum châssis, to which is uttached. a stand- 
ard aluminum rack panel measuring 10 by 12^ 
inches. The shielded enclosure for the plate tank 
circuit moimted on top of the châssis base just be- 
hind the front panel consiste of two 17 by 8 by 3- 
ineh aluminum châssis. The hottom one is 

4 Siouthworth, " TJsing the 4X250B on 144, 220, and 432 
Me.," QST, February, lu37. 

and 3 inches from the left end of the shield en- 
closure. This places eaeh feed-through approxi- 
mately 1 % inches from the eenter of the asso- 
eiuted tube socket . Adjustment of the neutraliza- 
tion is made by bending the wires toward or away 
from the anode cooler of eaeh 4X250B. 

Neutralizing is discussed in détail later in this 
article. A trick is borrowed from a commercial 
design,5 and a shield of copper flashing about one 

5 "The Amples K\V-62 Amplifier," lieeent Equipment, 
QST, July, 1958 
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Top vîew of the 2-band ampli- 
fier, with cover removed. Half- 
wave line at 144 Me. made 
from 1-inch wide copper strap 
has 50-Mc. coi! connected at 

it$ low-impedance point. 
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inch wide is mounted on soldering iugs attached 
to the tube socket mounting screws, aa shown in 
the photograpliR. This efïectively shields the neu- 
tralizing wires from the Kereeu grid rings of the 
iX250B tubes, which are exposed above the 
socket bases. It may be impossible to neutralize 
the amplifier if the neutralizing wires feod back 
to the sereen grid rings as weJl as the plate 
terminais. 

Heat radiating plate conneetors are used, and 
the plate lines are fastened to the top of these 
conneetors by means of the tapped hole provided. 

Ul-Mc. Ontput Conpiing Circuit 
The principal difhculty in the adjustment of 

the Perseids Powerhouse oceurred with the out- 
put link circuits. First attempts were made to 
have one output link handle both 6 and 2 meters, 
as is done in the grid circuit. A number of différ- 
ent sizos and shapes of dual links were tried, but 
none of them would work on both bands proper- 
ly. Accordingly, the dual output coupling circuit 
was worked ont. First, two separate. output cou- 
pling links tuned by a single loading capacitor 
and feeding into one coax output receptacle were 
tried vvithout success. Separate coax réceptacles 
for both bands were then tried for each band, 
with the links tuned by a common capacitor, but 
still correct loading could not be accomplished on 
each band without the adjustment of one alïecting 
the other. Finally, entirely separate output cir- 
cuits for each band, using separate links, loading 
capacitors and output conneetors were installée! 
and success was achieved. However, there is still 
some interaction which must be wutched in 
tuning. 

The standoff insulators for holding the 141-Mc. 
output coupling loop are approximately 4^ 
inehes high, including the métal mounting hard- 
ware on top. They are mounted approximately 
6% inches from the left side of the enclosure, 
about inches apart. The open ends of the loop 
are bolted to the standoff insulators the tops of 

which are approximately one-half inch below the 
plate linos. To clear the 6-meter coil, the open 
ends of the link are hent to leave the standoffs at 
an angle of 45 dogrees until the main body of 
the loop is parallel to and slightly higher than the 
plate lines, as shown in the photograph. From the 
front standoff, a copper ftashing strap % inch 
wide and 3% inches long runs to the stator of the 
144-Mc. antenna loading condenser. A similar 
strap 514 inches long connects the other end of the 
link to the 144-Mc.' output coax receptacle. 

50-Mc. Plate Circuit 
The 50-Mc. coil is approximately 1}^ inches 

long, with the middle turns spread apart to leave 
a •l-jj-inch space for insertion of the output cou- 
pling link. The ends of the coil are sweated to 
heavy soldering lugs. One-inch long slots about 
inch wide were eut in the plate tank lines to al- 
low the 50-Mc. coil to be positioned at the exact 
null, The coil lugs are bolted in place by No. 6 
machine screws. The approxhnate position of the 
50-Mc. coil is indicated in Fig. 2, but the exact 
point of the null must be determined after the. 
eutire amplifier is completed. Plate voltage is fed 
through to the conter of this coil for both bands. 

An important point in the design of the 50- 
Mc. coil is to iruike sure that résonance occurs 
sulficiently far removed from the setting of Cg that 
tunes the line from 150 to 100 Me. When the 
amplifier is being driven at 50 Me., considérable 
output ean be obtained at 150 Me. if the plate 
circuit tunes to both frequencies simultaneously. 
Proper design of the 50-Mc. coil will separate 
these résonance points so that there will be no 
danger that harmonically reiated frequencies will 
occur at the same setting of the plate tuning. 
capacitor. Similar considérations govern the de- 
sign of the grid tank circuit. Ideally, the plate 
circuit should just hit the highest expected oper- 
ating frequency in the 2-meter band with the 
tuning capacitor at minimum. 

The 50-Mc. output link is larger than the 50- 
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Me. coil, ko part of ifc remains outsûje tlic cuil.*' 
One. end ç^thsyink goes dîreet to the stator termi- 
nal of thé' Olitput loading eapaeitor. Tho otlier 

ï lead runs to a 2-i.nch atandoff insulator from 
which a copper strap approximately 'j4 ineli vvide 
and 3H inches long eompletes the circuit to tho 

.;t output coaxial fitting for 50 Me. 
& Th8*tuning eapaeitor for the plate circuit. C'a, is 
Z a heavy-duty butterfly type, mounted directiy 
ïto the châssis, tlxus grounîlîng the rotor. Tho 

rear frame of the eapaeitor js mounted approxi- 
; mately '2},$ inches from theyight end of the sliield 

enclosure, but the exact sfiot of mounting should 
await the attachment of the plate lines. The ea- 
paeitor is then positioned so that no strain will be 
placed upon the Unes and the tubes. The use of a 

"National RAD right-angic drive permits the plate 
tuning eapaeitor to be mounted symmetrically 
with respect to the lines. Some baeklash is in- 
troduced in tuning, but little difheulty bas bcen 
çxperieneed with this. A small hole is drilled hi the 
top center of-the front frame of the tuning ea- 
paeitor for mounting a 54-inch ceramic standolï 
insulator, to earry the r.f, choke conneeted to the 
center of the ti-meter coil, and the shielded high 
voltage lead to the r.f. choke. 

More symmetrical spacing of the tvvo tuning 
capaeitors and the drive shaft for the plate 
tuning eapaeitor could be devised. Their rather 
close spacing is the resuit of the 50-Mc. loading 
eapaeitor having been added after the original 
layout work. 

The filament transformer is mounted at tho 
lower left, on the base châssis. Above and to the 
right is the 144-Mc, coax output réceptacle, ap- 
proximately 51-2 inches from the left side of the 
sliield enclosure and about 1}.4 inches above the 
base châssis. The 50-Mc. output réceptacle is 10 
inches from the left side of the shield enclosure, 
and again this arrangement resuited from the 
subséquent need for a separate output counector 
for 50 Me. The tvvo VR tube sockets are approxi- 
mately 8 inches from the left side of the base 
châssis, and the 50,000-ohm Claas ABi bias po- 
tentiometer is mounted an inch or so to their left. 
The blower, right, posed a mounting problom be- 

cause no mounting flanges were provîded. This 
was solved by cutting a haif circle in a small piece 
of 2 X 4-inch pine block the diameter of the motor 
housing. A hole was eut in the hase châssis of sut- 
ficient «ize to aceommodate the blower output 
tube, and the motor housing resting on the vvood 
base was fastened to the châssis by a light stoei 
strap, as shown in the photograph. 

On the rear lip of the bat» châssis there are 
mounted, from left to right, the r.f. input coax 
reçeptaele, the UO-volt a.c. input receptaele, 
the sereen voltage plug, the extomal meter socket, 
the high-voltage counector and a ground connec- 
tion. The spacing of these items is not critical; 
they should be spaced to suit the internai wiring 
arrangements. 

(irid Tank Circuit 
Now let us turn to the underside of the châssis, 

and the location of the compononts as vievved 
from the rear of tho châssis. The grid tank circuit 
is similar to the plate tank circuit, but beeause 
of the lower power handling requirements, No. 12 
wire is used. Fig. 2 gives the dimensions of the 
grid line. It will be noted that the 50-Mc. coil is 
conneeted much doser to the tube end of tho line 
thau is donc ou the plate line. This is beeause of 
the high grid-to-cathode eapacitance of the 
4X250B tubes and indicates graphically that the 
electrical quarter-wave point varies with the ea- 
pacitance at the tube end of a half-wavc line. As 
with the plate tank, eare should be taken that 
fundamental and harmonie résonances do not 
occur at the same point of the grid tuning con- 
denser. The tuning eapaeitor, Ci, is a butterfly 
type, mounted ou au aluminum angle with the 
rotor insulated from ground. Again, a right-angle 
drive is used, which introduces some baeklash, 
but two rotor and two stator plates are removed, 
to keep the tuning rate dowu. Each plate is re- 
moved by grasping it with long-nosed pliers and 
gently bending it back and forth until it loosens 
from the solderai position. 

The grid input-eoupling link is a IJ-shaped 
affair mounted on 2-indi standolï insulators. 
The vertical end portions are about jS-g inch high. 

Bottom vîew of the W01C v.h.f. 
amplifier, with cover removed. 
On the front panel are the 
grid-tuning drive shaft, the 
mode switch, tune-operate 
switch, meter switch, and grid 
loading adjustment. The half- 
wave grid line occupies most of 
the upper portion of this view, 
with the tube socket at the left. 
In the foreground may be seen 
the screen modulation choke, 
the air intake, VR tube sockets, 
potentiometer and other bias- 

supply components. 
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and tho korizontal sides parallel the grid lines for 
abolit i inch. Instoad of boing a elosed U at tiio 
end, the Link is bent into a one-lurn loop about % 
ineh in diameter. This is covered with spaghetti 
and inserted inside the 50-Mc. coil, to provide the 
pickup link for that band. The parallel sides of 
the tank couple to the T1 l-lMc. line. RG-SS/U* 
eoax from the r.f. input receptacle ruus to one end 
of the link, and No. 12 vire connects the other 
end to the stator terminal of the grid loading 
oapaeitor. The 50-Mc. grid eoil has 6 turns of No. 
12 vire approximately inch in diameter and 1 
ineh in length. The center tums are spread about 
a quarter of an inch, for the 50-Mc. coupling link. 
Little difficulty was experienced with this cou- 
pling arrangement: the séries capacitor, C'o, may 
be used to vary the grid drive quite effeetively on 
bot h bands. 

Underchassis Wiring 
At the front left will be seen tlie sereen-drop- 

ping resistor, lin, which is inserted in the screen 
lead when the tune-operate switch is in the tune 
position. For expérimental purposes a third posi- 
tion was wired into this eircuit which grounds 
the sereens, but this was never used in actual op- 
ération. The most eritical item in tuning is the 
screen current. Improper loading or drive can 
run the screen current to very liigh values, which 
if allowed to continue for any length of time will 
damage the tube, The 3900-ohm resistor in the 
screen lead effeetively protects the sereens against 
overcùfrent. The screen current will not beeome 
excessive when the plate voltage is eompletely 
removed. However, it is not recommended that 
the tubes ever be operated with the screen voltage 
applied and the plate voltage removed. 

From left to' right at thë bbttom of the front 
panel, viewed from the rear, can be seen the 
mode switch, the tune-operate switch, and the 
meter switch, with the meter shunt resistors 
mounted directly on it. Shielded wire is used for 
ail leads which leave the châssis, and in the heater 
circuits of the 1X250B tubes. At the lower left 
can be seen the screen modulation ehoke and to 
its right the air duct from the blower. It was 
thought for a while that perhaps a copper screen 
should be placed over the air duct to eliminate the 
escape of r.f. energy, but this has not become 
necessary at the author's operating location. 

In front of the air duct are the parts comprising 
the 50-Mc. r.f. voltmeter. Above and to the 
right are the 144-Mc, r.f. voltmeter components. 
It will be noted that ail the parte for the 50-Mc. 
r.f. voltmeter are located underneath the châssis, 
whereas only the diode and the output filtering 
circuit of the 144-Mc.. r.f. voltmeter are similarly 
situated. It was found thàt when the voltage- 
divider (R4 and Ih) portion of the 50-Mc. r.f. 
voltmeter was located in the shielded enelosure 
containing the plate lines miaximum r.t. voltage 
indication did not coincide with the maximum r.f. 
output to the antenna transmission line. This ef- 
fect was not notieed on the higher band, so the 
144-Mc. voltage divider resistors (/f? and Rh) 
were left in the plate circuit oompartment and 

the diode and filtering components placed below 
the châssis. The r.f. connection is mode at the 
coaxial socket in both places. 

At the lower right is a heavy duty adjustablo 
resistor, I?w, which is in the primary circuit 
of the filament transformer. Spécifications for 
the 4N250B tube call for 0.0 volts on the heater. 
This resistor is adjusted to give the proper 
operating voltage at the tubes, under operating 
conditions. 

The bias circuit is quite similar to that in 
Southworth's singie 4X250B amplifier,4 but be- 
cause two amplifier tubes are used it was neces- 
sary to use two VROO tubes in parallel to handle 
the maximum grid current. This may run as high 
as 04 milliamperes in a Class G operating condi- 
tion. The 470-olim resistors in the anode leads 
equalize the voltage drop aoross the VTl tubes. 
The dropping resistor, Ru, ahead of the VR tubes 
should be adjusted to the point where the voltage 
applied is slightly higher than is needed for them 
to fire. Drive applied to the grids of the 4X250Bs 
will cause an increase in the voltage applied to the 
VR tubes, which will be effeetively regulated by 
the VR tube action. The adjustment of the drop- 
ping resistor is just the opposite of that in a screen 
circuit for instance, where additional current will 
be drawn from the supply when drive is applied. 
For proper screen voltage régulation, the VR tube 
dropping resistor is adjusted to give maximum 
permissible current to the VR tube rather than 
minimum. 

On the rear apron of the châssis (not visible in 
the photograph), the r.f. filtering chokes and ca- 
pacitors are ail mounted as closely as possible 
to the sockete and eonnectors to provide maxi- 
mum r.f. filtering. Standard TVI précautions, 
including bypassing and shielded wire, are used 
on ail leads ieaving the châssis and no harmonie 
type TVI has been observed from the opération 
of the Perseids Powerhouse. 

Setting Up the l'no-Band Circuits 
After both plate and grid lines have been in- 

stalled with their assoeiatèd tuning_ capacitors 
and the tubes placed in their sockets, a temporary 
hairpin-shaped link should be coupled fairly 
closely to the lines. A iength of coax with a one- 
turn loop at the end should be coupled loosely 
to the eoil of a grid-dip meter and eonnected to 
the 144-Mc. output fitting. Tune the g.d.o. to the 
approximate frequency of opération, in this case 
144 to 145 Me. The tuning oapaeitor should now 
be rotated until résonance is indicatod by the grid- 
dip meter. The lead point of a wooden pencil 
should be touched to varions places aiong one of 
the lines and the deflection on the grid-dip meter 
noted. It wiii be seen to be large when the pencil is 
touched to the plate terminal of the tube and it 
will diminish as the pencil is run down the line 
toward the point where the 50-Mc. coil is eon- 
nected. It will rise again as the pencil point is 
moved toward the tuning capacitor. Somewhere 
aiong the line there will bé found a point where 
the deflection is quite small or nonexistent. The 
6-meter eoil should be eonnected across the line 
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at this point. 
In the case of the grid circuit, the quarter-wave 

point was locatod witliout placing the bottom 
shield rovor in position, and this has proved to 
be satisfactory l'or ail practical purposes. How- 
ever, in the case of the plate tank it was found 
that placing the top sliield cover in position made 
a siibstantial différence in résonant froquency of 
the plate tank, so it was nocessary to déterminé 
the quarter-wave point with the top shield cover 
in place. This required the drilling of a hoie at the 
point whieh had been determined to be the ap- 
proximate quarter-wave point with the top sliield 
removed. Then a pencil can be inserted through 
this hoie and the exact quarter-wave point noted. 
If a standard size hoie is drilled in the shield, a 
regular métal plug insert can be placcd in the 
hoie after the exact connection point has been 
determined. 

Opération 
If the grid and plate tank circuits have been 

earefully checked with the grid-dip meter prior 
to actuai opération to see that they will tune to 
both 50 and 144 JUc. at différent places ou the 
dial as was previously mentioned, no trouble 
should be experienced in placing this amplifier 
in opération. Grid drive should be applied and 
the grid circuit tuned for the maximum grid 
eurrent prior to the application of the screen 
and plate voltages. Detune the sériés capacitor, 
<-'■>, if the eurrent is too high. Reduced plate and 
screen voltages can be applied with the tune- 
operate switch in the tune position, and the plate 
tuning and loading capacitors adjusted to give 
maximum output, as mcasured on the output 
voltmeter circuit. Be sure that the proper coax 
output réceptacle is used, as very little output 
will be obtained from the 144-Mc. output circuit 
when the amplifier is tuned to 50 Me., and vice 
versa. At the author's station, separate antenna 
relays are used for 50 and 141 Me., and coax 
cables are run from both output réceptacles to 
their respective relays at ail times. Both antenna 
relays should be activated in the transmit posi- 
tion when transmitting on either band. This will 
protect the recoiver on the band not in use. 

When the amplifier was originally constructed, 
no provision was made for neutralization, but it 
was soon discovered that oscillation occurred in 
the vicinity of 50 to 60 Me. when plate aud 
grid circuits were tuned to this région. Jfortumite- 
ly, the addition of the cross-neutralizing wires 
took only a short time, and the performance of 
the amplifier improved grcatly. The best setting 
of the neutralizing wires can be determined by the 
plate-eurrent grid-current method frequently 
used in commercial transmitters. Set the amplifier 
up on 50 Me., working into a dummy load. Tune 
to the piate-ourrent dip at résonance (not neees- 
sariiy maximum output). If the grid eurrent 
încreases on the high-capaeity side of plate-circuit 
résonance, the neutralizing capaeitance is too 
high. 11 the opposite oceurs (grid eurrent incrcases 
on the tow-capacity side of plate-circuit réson- 
ance), there is too little neutralizing capaeitance. 

When the amplifier is properly neutralized, grid 
eurrent should not change, or should peak, as the 
plate circuit is tuned through résonance. Check- 
ing the neutralizing adjustment can only be done 
with the top shield cover in place, but it is no trick 
at ail to neutralize the amplifier in a few minutes 

?atter you get the hang of it. A dummy load should 
be connected to the output 50-Mc. coax récepta- 
cle, and the exciter should bo furnishing normal 
drive. (CAUTION — Romove ail high voltages 
from the amplifier before removing the top sliield 
cover and maldng adjustments.) Also, the ampli- 
fier should not be operated off résonance more 
than a few seconds. The only oscillation was in 
the 50-Mc. range and adjustment at that fre- 
quency sufficed for 144 Me. When properly neu- 
tralized and with normal output loading, the 
amplifier is completely stable oven in the Class 
ABi operating position with 650 volts on the 
screens and the plates drawing 200 milliamperes 
static eurrent at 2000 volts. 

No parasitics were encountered in the develop- 
ment of the Powerhouse. The excellent screen 
bypassing characteristics of the Himac sockets 
uudoubtedly coutributo to the stability of the 
amplifier. If parasitics should occur, a good place 
to stai't would bc to try the method used in the 
Johnson 6N2, A 2-watt 47-ohm resistor is tapped 
«long eaeh plate line for approximately one inch 
at the plate end of oach line. In partieularly diffi- 
cult cases, similar treatment might be tried on 
the grid Unes. In any event, here's hoping you 
liave as much luck as the author in this depart- 
ment. 

Power Supplies and Drive Requireinents 
The 4X250B tubes can be operated efficiently 

at plate voltages from 500 to 2000. However, 
sllglitly more drive and cousiderably more screen 
eurrent is required at the lower voltages. About 
the best way to obtain maximum efficiency for 
any given plate voltages is to adjust drive, screen 
voltage and output loading for maximum r.f. 
output as mcasured ou the output voltmeter, 
kceping a weather eye on the screen voltage and 
screen and plate currents. A vory important pro- 
tective device is a screen overload relay set to eut 
out at no more than ,100 milliamperes total. 
Excessive plate eurrent can be tolerated for short 
periods of time, but the screens can't take it and 
noed quick protection at ail times. The Power- 
house runs Class C uurrow-band phase modula- 
tion with a full kilowatt input easily (2000 volts 
at 500 ma., 250 volts on the screens) on both 50 
and 144 Me. Considerably more than enough 
drive is obtained from a Johnson 6N2 operating 
at reduced input. If marginal drive is available, 
some experimenting with the grid coupling link 
might be désirable, to give better coupling effi- 
ciency, partieularly at 144 Me. Class ABj opéra- 
tion on 50 Me. s.s.b. has been quite satisfactory. 
Operating conditions specified by Eimac are 650 
volts regulated on the screen, and 200 milliam- 
peres static plate eurrent. The iatter adjustment 
is made by setting Rn for the proper plate cur- 

(Continued on page 180) 
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Véhiculai Radio Interférence Conférence 

Radio interférence from vehicles is a subject 
that needs tio introduction to hams oporating 

mobile. However, others besides hams are inter- 
ested in the subject — in fact, so much so that 
there are organized groups, some international in 
Bcopc, to combat radio noise. The parent inter- 
national organization is CISPR (International 
Spécial Committee on Radio Interférence). In 
this countrv, the American Standards Association 
has its sectional committee on Radio Electrical 
Coordination, in which ARRL participâtes. 

Recently, at a CISPR meeting at The Hague, 
Netherlands, it was observed that many différent 
methods of measuring radio interférence from 
vehicles vvere being used in différent oouutries. 
In the United States, interférence is measured 
by placing a dipole antenna fifty feet. from the 
side of the vehicle being ehecked. In Great 
Britain and Germany, the antenna is placed 10 
meters from the engine side of the vehicle. Some 
countries place the antenna only a few feet from 
the vehicle. The actual units of measurement 
even differ from one country to the next. VVith 
ail these and other différences, it was realized 
that uniform international standards should be 
established, but before auy standards could be 
adopted the measuring instruments themselves 
had to be corrclated. 

IMr. Brooks Short, WODPI, who nïpresented 
the Automobile Manufaeturers Association of the 
United States at The Hague conférence, sug- 
gested that a meeting be held to study the various 
radio interférence measuring instruments that 
are used in différent countries. AU ooneerned 
agreed that such a meeting would be helpful and 
it was decided to hold the conférence in the 
United States. 

The place was Anderson, Indiana, with the 
Delco-Remy Division of General Motors acting 

as host. In attendance were représentatives from 
the major automobile eompanies, ignition com- 
ponent manufaeturers, observera from the FCC, 
Automobile Manufacturera Association, and the 
ARRL. Inciuded were several représentatives 
from other nations. 

American, British and German instruments 
were aU eheeked against each other. Test runs 
were made by measuring the radio interférence 
generated by several différent American and 
Europeau cars. Most of the tests were made over 
a frequency range of 30 to 400 Me. To eliminate 
variations from the vehicle source, such as engine 
speed changes, tests were also made using an 
artificial interférence generator. Résulta showed 
that ail the instruments gave the same reading 
on a given noise source. Some typical readings 
made ou a group of 1958 and 1959 cars, using a 
horizontal résonant dipole 8 feet 4 inches above 
ground and 10 meters from the car, were: 

Car Frequency Peak Value 
(Make) (Me.) (dh, above 1 jtv. 

per meter for 100- 
ke. bandwidth) 

Plymouth. 
Volkswagen. 

The conférence in Andersen also generated 
discussion on such faetors as engine speed of 
the vehicle under test, antenna polarization, 
distance of the antenna from the test vehicle 
and antenna height above ground. Although no 
agreement was reached on these subjects, the 

Equlpmentused for measuring vehîcular radio interférence. 
The British equipment is at the left, the American at the 
center background (the smali instrument in front of the 
seated operator at the left) and the German at the right. 

Preparing a test vehicle for measurement at the Vehîcular 
Radio Interférence Conférence. The dipole pick-up 
antenna Is at the center of the building enfrance in the 
background. The test site was located quîte a distance 
from roads or other sources of electrical noise, and the 
building was made entîrely of wood. Power is supplîed 

through underground cables. 



meeting did give ail those in attendance a botter 
picturo of the ovup-all problem. At its close it was 
évident that the international group in attend- 

ance would probably act together, insofar as 
possible, if any international standards are pro- 
posed in the future. — E. L. C. 

The Tunnel Diode —A New Semiconductor Device 

Diodes, transistors, and spacistors are some sistor and the oommon vacuum tube when it 
of the semiconductor devices that have cornes to low-noise amplification at u.h.f. 

appeared on the scene over the last few years, The Although similar to a transistor in some 
latest, the "tunnel" diode, seems to have just respects, the tunnel diode opérâtes on a différent 
as many exciting properties as the others do. principle. Conventional amplifying devices such 

The tunnel diode's characteristics allow it as tubes and transistors dépend on emitting 
to bc used in a wide variety of applications — as électrodes, eolleeting électrodes, and a third 
amplifier, oscillator or switching device. Although signal-controlling electrode. The speed at which 

these three-terminal devices operate dépends 
on hovv much time it takes the carriers to cross 
between éléments. In transistors, and evett in 
vacuum tubes, this time is relatively long as 
compared vvith the time it would take a signal 
to travel an équivalent distance ulong a metallic 
conduetor. This is because the signal moves down 
the conduetor by charge transfer process rather 
than by actuai travel of a spécifie group of 
électrons. 

The tunnel diode uses somew hat the same 
principle that the conduetor does — carrying 
the signal by way of the l'ast charge transfer 
process. Ilowever, unlike the conduetor, the 

, ,. , , , tunnel diode eau amplifv because under certain The two-termmal tunnel diode looks hke a conventional .. . . , • 
crystal diode but has the ability to amplify. conditions it can exlubit négative résistance; 

that is, au merease m voltage can resuit m a 
only a two-terminal device and still in the decrease in the current. 
expérimental stage, the tunnel diode is already The naine tunnel diode is derived ffom the 
capable of operathig as an r.f. oscillator to "tunnel efifect," discovercd about a year ago 
2000 Me. — yet it has a minimum power require- by a Japanese scientist. This term is used to 
ment of only one millionth of a watt (compare deseribe the rather complicated manner in which 
this to one thousandth of a watt for transistors). electrical charges move through the device under 
One of the big advantages the tunnel diode has certain conditions. More information ou the 
over the other amplifying devices is its relatively tunnel diode can be fouud in a technicul informa- 
iow noise when operating as an amplifier. The tion sheet on tunnel diodes published by the 
tunnel diode compares to the klystron and travel- General Electric Research Laboratory, Schenec- 
ing-wave tube, and although it is not as "quiet" tady, New York. 
as the parametric amplifier or maser, it does not The tunnel diode is still in the expérimental 
require any extemal r.f. power, supercooling, stage and not yet available commerciully. 
or magnetic bias. It is far superior to the tran- - E. L. U. 

Automobile Températures—An Important 

Factor When Considering Equipment Placement 

Most equipment ratings are based on a tem- could be expected. The car was dark in color, 
perature figure that must not be exceeded facing south with ail Windows and vents closed. 

for safe opération, and the maximum safe opérât- After being sun soaked for four hours in ambient 
iug température usuaily is speeified by the manu- air températures up to 11(1 degrees F., the follow- 
facturer. This is especialiy true of température- ing températures were measured; Under the dasli, 

:sensitive equipment such as,, transistor power 150 degrees F.; engme side of firewall, 140 degrees 
supplièfifAihd for long life it iêtextremely impor- . F. with engine off, 1S0 degrees F. Aith engino 

. tant that this type of equipment be placed in idling; 130 degrees F. in the trunk compartment. 
a favorable location in the automob le. Although these are not ordinary conditions, 

A leading transistor manufacturer made some the figures give an idea of the maximum tempera- 
temperature measuremeuts in à car under per- tures one might expect. The equipment location 
haps the worst température conditions that should bo selected acçordingly. — E. L. C. 
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XC-6 Crystal-Controlled Converter Kit for 6 Meters 

The Heathkit XC-C (The Heath Oo., Benton 
Ilarbor, Mich.) is a erystal-controlled con- 

verter covering the 50-5TMc. band and de- 
signed for working into a tunable intermediate 
frequeney of 22 to 26 megaeycies. Although 
f)uilt primarily for use with the Heath Mohawk 
receiver, which lias a built-in range for the pur- 
pose, the converter ean be used with any general- 
coverage 'tfommunications receiver that ean tune 
through 22-26 Me. It has three tubes — tvvo 
6AK6s and a 12AT7 — but no povver supply; the 
intention is that the necessary heater and plate 
power will be taken from the receiver accessory 
socket, or from a small auxiliary supply if the 
receiver with which the converter is used is not 
capable of handling the extra drain. 

The two OAKSs are used in cascade as r.f. amp- 
Mers, with transformer coupling between the 
two stages. This arrangement is used principally 
to eliminate feed-through at the intermediate 
frequeney, but also contributes additional selec- 
tivity against out-of-band signais even when 
the tuned circuits (there are four of them alto- 
gether, including the two in the interstage trans- 
former) are stagger tuned for broad-banding. 

One triode section of the 12AT7 is used as 
the mixer while the other section is the crystai 
oseillator. An overtone-type crystai is used, 
working on 28 Me. The mixer output is a re- 
sistance-loaded tuned circuit partly tuned by the 
receiver input circuit but using the output capaci- 
tance of the 12AT7 section as the principal tuning 
capacitance. The inductance of the output coil is 
adjustable for resonating the circuit in the i.f. 
band. This circuit actually will operate as an L 
network when the load is or simulâtes a 52-ohm 
résistance. Since it and the tuned circuit that cou- 
ples the second r.f. stage to the mixer grid are a 
little out of the ordinary, at least in receiver 
applications, they are shown in Fig. 1 in simplilied 
form. 

TC '"1 £ okS izo> -Jr: "f* 

A' 

Fig. 1^—A balanced tank is used for coupiing the second 
r.f. stage to the mixer in the XC-6. The i.f. output circuit is 
basîcally an L network when the load is an actua! 52-ohm 

receiver input circuit. 

The antenna input eircuit, at the left in the 
bottom view of the châssis, uses an air inductor 
tuned by a miniature air padder. The antenna 

The first r.f. stage is at the ieft in this bottom view of the 
XC-6. Numerous screws for tying the bottom plate (not 
shown) to the châssis and interstage shîeld insure thorough 
"boxing up" of the r.f. Plated copper shields are formed 
across the sockets of both amplifier tubes to separate 
fheir grid and plate circuits. The oseillator section of the 
12AT7 is at the lower right, with the overtone crystai 

mounted on a tie-point strip. 

lead is tapped on this coil, well down toward 
the grouuded end so the loading will be light 
and the selectivity correspondingly high. The 
slug-tuned interstage transformer is mounted on 
the châssis with the "bot" primary terminal 
and ground lug projecting through on one side of 
the interstage sliield ami the secondary terminais 
eoming through on the other side. This shield 
fi Us the châssis space from wall to wall and also 
is titted with small threaded brackets so it can be 
electricaily and meehanically cunneeted to the 
bottom plate in the final assembly. 

The interstage coil between the second r.f. 
amplifier and the mixer is also air-wound, as- 
sembled with a split-stator butterfly-type tuning 
capacitor (Fig. 1) so that the circuit is balanced 
to ground. Connecting the 6AK5 plate to one side 
of the tank while the r2AT7 grid is eonnected 
to the other avoids placing the tube output and 
input capacitance» in parallel across the whole 
circuit. It also effectively taps the mixer grid 
down on the circuit, thus reducing the loading and 
increasing the selectivity. The arrangement is a 
useful one where parasitie capacitances tend to re- 
suit in undesirably-high C/L ratios. 

The oseillator circuit is the simple triode type 
with the crystai between grid and cathode and 
with a slug-timed coil in the plate circuit. The 
coil resonates with the tube capacitance. No 
spécial coupling means is provided between the 
oseillator and mixer; there is enough capacitive 
coupling to the mixer grid because of the proxim- 
ity of the two triode sections of the 12AT7. 

R.f. input (antenna) and i.f. output connec- 
tions are made through standard coaxial fittings. 
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AH controls—none of them intended to be adjusted during 
normal opération—are on top of the châssis of the Heath- 
kit XC-6 six-meter converter. The tube at the left in this 
view is the I 2AT7 mixer-oscillator. The tuning screw below 
it is for the oscillator plate coil; the one above is the 
mixer output coil. The screwdriver adjustment to the right 
of the 12AT7 is for the capacitor in the tuned circuit 
between the mixer and second-r.f. stages. The second r.f. 
tube is in the center of the châssis and the fîrst r.f. tube is 
at the right; the interstage transformer is between the 
two. The antenna circuit is tuned by the screwdriver controi 
at the right. R.f. înput and i.f. output connectons, along with 
the power connecter, are on the rear wali of the châssis. 

The cable eormectors are suppïied with the kit, 
along with about three feet of RG-riSA/U for the 
receiver connection. An 8-prong maie châssis 
connector is used for the heater, groimd, and plate 
voltages, and one prong is used for bringing 
ont the cathode connection of the first r.f. stage. 
This is donc so a cathode gain controi cran be 
used on this stage for handling exceptionally 
strong signais that might cause overloading and 
cross modulation. Shielded wire and cS-prong 
cable connectors are suppïied with the kit for the 
extemal power and gain-control leads. The power 
requirements are 6.3 volts at 0.65 amp. for the 
heaters and 210 volts at 30 ma. for the plates. 

The converter is built in a 9 X 4% X 2-inch 
châssis and lias a protective cover (not shown in 
the photograplis) that increases the total height 
to about 5.1-2 iuehes. The châssis, cover and bofc- 
tom plate are of heavy-gauge steel, giving the 
unit a "solid" feel that one does not usually ex- 
pect either in Idts or in home-built apparatus con- 
stmcted from components of the type usually 
available from dealers. 

There are no operating controls on the unit, 
since tuning and régulation of gain are donc at 
the receiver with which the converter is used. 

After a small modification, the Mohawk receiver's 
r.f. gain controi vvill also controi the gain of the 
first r.f. stage in the converter; a similar change 
can be made in other receivers that may be used 
as the tunable i.f., if the builder wishes. The 
alignment (nonoperating) controls are ail reaehed 
from the top of the châssis, including the inter- 
stage transformer tuning slugs. A spécial tuning 
tool is încluded in the kit for the latter adjust- 
ments. These controls are not accessible with the 
the cover in place. 

The alignment procédure as outlined in the 
instruction book breaks the 50-5-1-Me. band into 
two 2-Mc. segments, inferring that a 2-Mc. band 
is the maximum that can be eovered, with one set 
of adjustments, without some détérioration in 
performance. The tendency in homemade ham 
gear these days is to settle on 14-18 Me. as the 
tunable i.f. because receiver stabiiity is generally 
botter than at higher frequeneies. The oscillator 
and i.f. output circuits of the XO-fi can be re- 
tuned for 14-18 without modification, and with 
apparently as good performance as in the 22-20 
range. It is of course neeessary to substitute a 
36-Mc. crystal for the 28-Mc. eryst.nl suppïied 
with the kit. We suspect that most users of the 
converter will sooner or later leave the cover olï 
entirely (it has no shielding function) in order to 
touch up the adjustments for peak performance 
in varions parts of the band as required. 

An unhurried job of assembly and wiring con- 
sumed about six hours, split up as follows: pre- 
liminary sorting of components and ehecking 
against parts list, ! 2 hour; actual assembly and 
wiring, 41^ hours; making up cables, 1 hour. 
Contrary to previous experienee with Heathkits 
(the writer has assembled a half dozen or so 
over a period of several years) the instruction 
book was something less than cumpletely satis- 
factory — there were several errors and omis- 
sions, some obvious (like listing only one 6AK5 
in the parts inventory) and some not so obvious 
(like the foul-up in specifying the hardware to bo 
used on the interstage shield, which is shown as 
one thing in the pictorial layout and something 
olse in the step-by-step instructions). There could 
also have been a few more voltages indieated on 
the diagram, which at the moment shows only the 
voltages to be expected at the tube plates. The 
performance of the finished unit, hovvever, ap- 
pears to be just about what one would hope for 
from a well-thought-out layout using low-noiso 
peutodes as r.f. amplifiers. — G. G. 

Model RP-800 Transistor Power Supply 

The Raypar transistorized power supply will every milliampere of current not required from 
deliver 450 and 225 volts d.c. at 90 watts. In- the 450-volt tap, 2 ma. may be taken from the 

put current drain is 9 amperes at 12 volts or 7.2 225-volt terminal. 
amperes at 14 volts. Output may be taken from The power supply contains its own built-in 
either or both of the two voltage taps as long controi circuits that switch the high-eurrent 
as the total load does not exceed 90 watts; for primary circuit. When an external switch, such 
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View of the Raypar transistor power converter. The large 
cast-aiuminum heat-sink panel provides ample heat dis- 
sipation so that the supply can deliver 90 watts of output 
power with a continuous-duty cycle (qt 1 58 degrees F.). 
The control circuit relay is at the upper left of the photo- 
graph. The four tubuiar objects arranged aiong the bot- 
tom are the siiicon diode rectifiers. A ventiiated steel case 

not shown in the photograph encloses the supply. 

as the push-to-talk switch on a microphone, is 
closed, a heavy-duty relay is aetivated and the 
supply is turned on. 

A panel-mounted fuse protects the primary 
power circuit in case of a short circuit, if the load 
on the supply exeeds .120 watts the output volt- 
age will drop to îiero, but wheti the overload is 
removed, the supply will automatically go back 
into opération. Power input and output connec- 
tions are made to Jones connectors. Mating plugs 
and cables are included with the unit. 

The supply measures 0 inches high, 5 M inches 
wide, 7% inches deep and weighs 8 pounds. 
Raypar has devised a spécial one-hole bulkhead 
mounting for the supply, and ail necessary hard- 
ware for installation is included. A complote in- 
struction leaflet covering the installation, spéci- 

fications, diagrams and spécial cautions concern- 
ing the supply is included with the unit. The RP- 
800 is manufactured by Raypar Inc., 7800 W. 
Addision St., Chicago 34, Illinois. — E. L. C. 

Johnson Viking 6N2 VFO 

As the name signifies, the Johnson 6N2 VFO 
-f»- is designed to be used with the Johnson 6N2 
transmitter. However, since the output is in 
the 8- to 9-Mc, range, the v.f.o. should also be 
usable with any 6- and 2-meter transmitters that 
use 8- to tl-Mc. crystal osoillators, either in funda- 
mental or overtone opération. 

The oscillator tube is a 68H6 pentode in the 
series-tuned Colpitts circuit. Most of the com- 
ponents in the unit were chosen to give stability 
to the oscillator; for example, a front-and-rear 
bearing variable is used as the tuning capacitor 
for mechanical stability, and ceramie insulated 
air trimmers and a ceramic eoil form minimize 
frequency shift from mechanical vibration. An 
adjustable temperature-eompensating network 
insures minimum drift during température 
changes. 

There are two contrôla, a band switch and a 
tuning control. For maximum bandspread the fi- 
meter band is broken up into three ranges: 50 
to 51.5 Me., 51.5 to 53 Me., and 53 to 54 Me. Ac- 
tual oscillator output is 8.33 to 9 Me. on 6 meters. 
On 2 meters, the final range is 144 to J48 Me., 
the v.f.o. output for this band being 8.00 to 8.22 
Me. The tuning control covers one megaeyele in 
one révolution on 2 meters, whilo on 6 meters 
one révolution covers about 400 kc. 

Power must be supplied from an external 
source. A cable with an attached octal socket 
cornes with the unit and is wired to match the 
accessory socket on the 6N2 transmitter. How- 
ever, any power supply that can deliver 250 to 
300 volts d.c. at 10 ma. and 0.3 volts a.c. at 0.3 

The Johnson 6N2 VFO uses a ceramic coil form, ceramic 
air trimmers and a double-bearing tuning capacitor for 
stability. The two tubes are the 0A2 voltage regulator 
(left) and 6BH6 oscillator. Output and power cables 
terminât© at an octal socket not shown In the photograph. 

iimp. may be used. A built-in 0A2 voltage- 
regulator tube holds the voltage constant on the 
oscillator plate and screeu. 

The power leads, coaxial output cable and the 
oscillator cathode lead ail terminate at the 
octal socket. When the cathode lead is grounded 
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Eottom view of the 6N2 VFO shows the pilot iamp pro- 
jecting through a subpanel. The Iamp edge-lights a Plexi- 
glas dial. The eeramic air trimmers at the lower rlght are 
for calibrating the v.f.o. The maroon and gray v.f.o. cabi- 

net and panel are not shown in the photographs. 

the oscillator is turned on and so the lead may 
be keyed on and off remotely for v.f.o. spotting 
and for standby. There are no panel contrôla in 
the v.f.o. for the power and the cathode circuits. 

Calibration inatructiona, wiring diagrama and 
operating inatructiona are included in the 6N2 
VFO instruction manual. The unit tneoauroa 4 
inchea widc, 5 inches liigh and 4,i-5 incites deep. 
Tlte v.f.o. is available in either kit or wired form 
and is manufactured by the E. F. Johnson Co., 
Waseca, Minnesota. 

E. L, C. 

Riding the Rails 

A group uf Ohio haras have bccn working 
from the railroad —a mobile slation set up in 
a New York Central coach traveling between 
Clevcland and New York City. 

•"A trip through Ked Tape,reports K8GJM, 
Michael Treister of Shaker Heighls. 

The idea was horn last ialï wlu*n KiîC.JIVÏ 
put his head together with sehool pals K8IDN, 
Steve Bornstein and K8LBQ, Bain Cowell. 

a long tirae feliows from our sehool had 
heen toying ..with strange modes of opération. 

including hieyele mobile, iee skule mobile and 
portable at the top of a 100-foot lree,,,> said 
K8GJM. 

Dismissing tiicsc as interestitig, but not 
really praetical, the boys hit on the train. 

eheeked through haek issues of (JST. 
There was n«> mention of suecessfnl railroad 
mobile transmissions on ihe lower frequeney 
bands, ulthough IVi VKS liad operated a station 
from the presidential ear. 

So then the fun —and frustration — began. 

BY MICHAEL TREISTER, * K8GJM 

In october of 1058 \ve started to mako plans. 
YVo had to think where we eould go and what 
equipmeiit we eould borrow. JMy ietter to New 

York Central was answered in the middle of No- 
vember by Mr. Warnick, publie, relations director 
for the railroad in the Cleveland area. 

*20042 S.'Waodland Hd.. Shaker Heiffhta. Ohio. 

The idea was tossed around by the boys at 
the train eompany uwtil early in Mareh, 1959, 
when we started to press them. for a final décision 
on the trip. This was sueh au odd request that 
nobody really knew what to do. 

After much pleading, permission was granted 
and we procoeded to muke the final arrangements. 
I spoke to Don MeCJarcn, a ham from New York 

v 

W 

Operating the Cosmophone, at far right, îs author 
K8GJM. At rear, are Fred Ohman, W8FAT, left, and Steve 
Bornstein, K8)DN, right. Seated for iogging is Bain Cowell, 
K8LBQ, with a railroad officiai leaning over his shoulder 
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Centrais new lab in Cleveland, and receivcd 
some important information about tho train car's 
longth, available power, and possible antenna 
mountings. 

About this time Mr. Warnick called me to say 
vve, would be able to ride in a coach and operate 
wiiile in motion, guing to New York and baek, on 
tke Kmpire State Express. We had lioped to get 
thfi railroad to sponsor tho tickets, but after 
much inquiring \Y'e found that their insuranco 
prevented this. 

This factt was diseovored on Mareh 20, and 
we were gcheduled to leave on the OOth. Equip- 
mcnt was still not in our hands; we had no money 
for the train tares; and stations around the world 
had been alerted to listen for us on the 30th and 
01 st. 

We started on ttie téléphoné, explaining our 
problem to tho ncYY'spapers, radio stations, and 
télévision stations. We then eontacted local 
merchants, who had heard of our problem through 
this publicity and managed to raise several 
small «'ontributious. One hundred dollars was 
donated and the thrce of us raised tho other 180. 

On Mareh 27, I called Fred Olunan, \Y8FAT, 
from the amateur radio department of Pioneer 
Electronic Supply, and invited him to aceompany 
us. He was very interested in the project and 
managed to borrojv some excellent gear for tho 
trip. 

1 receivcd a call from New York (.'entrai on 
Mareh 20, telling me that the antenna was still 
not on the car and tho power supply that we 
were promised by the railroad had not been in- 
stallcd yet. We had been advised that a 1000 
watt 110 volt a.c. supply would bo available, but 
the only thing they had lying around was a 080- 
watt job and we had to be happy with it. This 
power supply promptly fouled up our plans for 
a rig. 

We met at the Cleveland terminal on Sunday 
night to see that our antenna was installed cor- 
reetly and our power supply vvorkcd. At 1 o'cloek, 
Monday morning, we left Fred on the train super- 
Ynsing while the three of us went home to grab 
some sleep. 

When we returned to the yards at 8 o'cloek 
quite refreshed. Don McClaron had managed to 
string up a 70' long wire, which was 14" ofï the 
steel car roof at the ends, and slightly less at the 
center. The power supply Yvas finally installed 
and working correctly. 

Fred had brought a Cosmophone 35 with him 
Sunday night. In tho morning, just before we 
left Cleveland, he picked up a Gonset Communi- 
cator III and a Collins KWM-1. Tools and spare 
tubes were also brought. The train was schedulcd 
to leave the Cleveland Terminal at 9:10. At 
8 o'cloek we were just starting to solder on the 
antenna conneetors and plug in the gear. We got 
the Cosmophone on the air at 8:50 running about 
10 watts input a.m. We managed to vvork a fellow 
about two miles from the Cleveland Terminal 
while we were still undernmth the building. We 
were excited by this first contact and the hopes 
of the trip being a success were groatly increased. 

Tough Gain g 

But once we started going, contacte were fe\v 
and far between. After about an hour on the 
air something went wrong — the antenna refused 
to load. We got tliings working temporarily, but 
breakdown after breakdown followed. Towards 
the middle of the aftemoon, \Y-e put the Gooney 
bird on the air and began to check ail of our an- 
tenna connections to the wuttmeter and antenna 
relay on the Cosmophone. 

Wegot things working again late in the afternoon 
but hand conditions were very poor. We got in- 
to New York at 9 o'cloek in the evening. Although 
Yve had planned to stay on the air from the car 
ail night, Yve found that these plans Yvould be 
impossible, so Yve spent tiie night in a YMCA. 
In the morning Yve arrived baek at tho train 
completely refreshed and readj' to go. 

When Yve Udt Ncyv York at 9 o'cloek Tuesday 
morning, the KWM-1 Yvas loading up beautifully 
— tlien the fun began. Conditions Yvere a little 
better but the hands Yvere still pretty dead. It 
scemed as if no one was ou 10, 15, or 20. The meter 
shoYved the rig Yvas throYving out 125 Yvatts. 

Green Light 
TuYvard noon 20 opened up. We immediately 

hroke into a net, and eontacted about ten sta- 
tions. After talking Yvitii them for about an hour, 
we heard a DIB calling CQ. We gave him a shout, 
and then the bail started to roll. An fcj'J report 
told us that we were getting out! Labrador, New- 
foundland, ami Quebec soon followed suit. By 
six o'cloek Tuesday evening yvo had netted about 
75 contacte. 

The 20-mcter band started to go out aud yy'c 
sYvitchcd over to 15. CQ's netted us several 
southern states. It took the conductor of tho 
train to cotivince one W4 that Yve Yvere actually 
transmitting from a train going 80 m.p.h. ! When 
yvc approached the Cleveland terminal the Gooney 
bird Yvas throYvn ou the air, and we managed to 
Yvork another 15 stations on 0. Our final number of 
contacts Yvas a little above a hundred. 

Considering that tho bands were almost com- 
pletely dead, yvc are rather proud of the resuite. 
Most of the crédit should be aimed at the equip- 
ment. The gear took a real beating. Our antenna 
system consisted of a 70' long wire 14" above 
the roof of a solid steel car. (In other words, 14" 
above ground!) Contacts Yvere made on all bands 
from 40 to 0 Yvhiie the train Yvas in motion at 80 
m.p.h.! 

We are thankful that everything went as YY*ell 
as it did and that the trip Yvas such a great 
success. We oyvo a great deal to our sponsors, 
and esperially Fred Ohman from Pioneer Radio. 
His assistance on the trip contributed to our 
success, aud without his coopération our trip 
Yvould never hâve been a success. fogiÊ—1 

llaY-ing batttei tfm rails, the boys aru lookinf? for new 
mobiles to ponquer, 

"Has atiyone ever operated submarine mobile?" inquires 
K8UJM. l'UL 
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The experîenoed amateur knows that 
there is a xvide tolérance in the values of 
many ot* the eomponents that go into 
radio circuits, and very often a partieu- 
lar value is specîfîed in a published 
description simpiy hecause it happened 
to be on hand at the time the circuit 
was tried out. The beginner, lacking this 
expcrience. sometimes misses oppor- 
tunitics to use what he already bas, and 
thus is out of pocket for new parts he 
didn't really need to buy. This article 
should hclp ans>ver the question fc4Can 
I substitute a such-and-sueh for a 
so-and-soV" 

Knowing How To 

Substitute Can Save 

You Money 

BY LEWIS G. McCOY* W1ICP 

What Value 

No doubt you have vvondered at times how 
the designer of a piece of radio gear arrives 
at the values of the différent components 

used in it. Also, you've probably been mystified 
by the fact that différent component values have 
been used for what seem to be identical purposes 
in similar pieees of equipment. And — probably 
more important to you as a prospective builder — 
you've debated what values can be substituted 
while still having the unit vvork as the designer 
intended. 

Actually, there are very few critical values 
in a piece of radio gear. For example, it is rela- 
tively simple to design two transmitters having 
the same output power and covering the same 
frequency ranges but with quite différent com- 
ponent values in each one. In this article the func- 
tions of some of the more commonly used com- 
ponents will be discussed, and the question of 
what values can be substituted will be considered. 

Capacitors 
Let's take capacitors first and see what they 

are1 used for and what values will be suitable 
in each application. One of the things a capaeitor 
will do is pass r.f. and audio eurrents but stop 
<l.c. In radio circuitry it is sometimes necessary 
to shunt such eurrents across certain parts of the 
circuit, and a "bypass" capaeitor is used for this 
purpose. For example, a bypass is usually eon- 
nected across points in the circuit where the 
power supply voltages are introduced. The bypass 
capaeitor prevents r.f. from flowing back into 
the supply. Another case is where a rusistor used 
for d.c. voltage dropping may offer an undosirably 
high impédance path to r.f. eurrents; a capaeitor 
is used to bypass the r.f. around the résistance. 
An example of the uses of bypass capacitors is 
given in Fig. 1. 

Capacitors carry a "working voltage" rating 
that indicates the maximum d.c. voltage that 

* Technical Assistant, QST. 

Component? 

should be allowed to appear across the capaeitor. 
Always use capacitors that have at least as high 
a rating as that specified by the designer. (It 
is of course permissible to use units that have a 
greater voltage rating than specified.) If ratings 
are not given in the design (and this happens 
quite frequently) you needn't be at a loss to 
choose the proper rating; simpiy déterminé what 
the supply voltage is and then use capacitors 
with ratings equal to or greater than that voltage. 

Oapacîtance values of bypass capacitors are 
not critical in the 80- through 10-meter range. 
Values from 0.01 /xf. to 0.001 /ff. are commonly 
used. If you use values much greater than 0.01 
juf. you mil into two problems. First, the capaeitor 
is likely to have significaut inductance and the 
unit will not be an effective bypass at the fre- 
quency for which it was intended. Second, the 
physical size of the capaeitor will be much larger. 

In v.h.f. construction, capacitors designed for 
this type opération should be used. The older 
style mica and paper capacitors, while they may 
have the correct capacitance value, are not suited 
for v.h.f. work. The smallest (physically small) 
disk capacitors should be used. The biggest value 
of bypass capacitance is rarely more than 0.005 
gî., and even this value is used only for 6 and 2 
meters. ll.h.f. work requires spécial bypasses. 
The reason for limiting values to 0.005 pî. for 
v.h.f. work is that greater values will be inductive 
and physically large. It is important to keep load 
lengths as short as possible in v.h.f. work, and 
this would be impossible if large capacitors wero 
used. 

Whenever TVT suppression is a factor spécial 
bypassing techniques must be observed. This is 
a whole story in itself and cannot be covered in 
this article. However, the BCI-TVI chapter of 
the Handbook treats the subjcct in considérable 
détail. 

There is one other factor to consider when 
deciding on the value of a bypass capaeitor. If 
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DRIVER OR 
OSCILLATOR 

Fig. 1 —This typical circuit shows the uses of sortie of the components in a simple transmitter. 
Ci, C2, Cb, C7—Bypass capccitors. RFC4—R.f. choke used as safety précaution in the event 
C3, C4, Ce—Biocking or coupiing capacitors. that Ce breaks down. In such case a dangerous 
Ri, R:i—Voitage-dropping resistors. d.c. voltage could appear on the feed line and 
Ri-—Bios résister. antenna. With RFCt in the circuit this voltage is 
RFCi, RFCs—Plate r.f. chokes. short-circuited if Ce is shorted. 
RFC?—Grid r.f. choke. 

the r.f. vircuit being bypassed cames audio too, 
as in a modulated amplifier, the capacitance 
should be limited to a value that will not affeet 
the higher audio frequencies — no more than 
0.002 pf. in the ordinary case. 

Coupiing and Biocking Capacitors 
A. "bloeking" capaeitor is used to couple r.f. 

ior audio) currents from one circuit to another 
and to isolate oue of the circuits from a d.c. 
voltage présent on the other. An example of the 
use of biocking capacitors is shown in Fig. i at 
I 3, (A and Cn. 

"Coupiing" and "biocking" capacitors actu- 
aliy perform similar functions, and the tvvo terms 
are. usnally interchangeable. The distinction is 
that the biocking capaeitor is a spécial case of 
coupiing capaeitor, in that it lias to "hloek olï" 
d.c. that might be harmful if présent on one of 
the circuits. The biocking function is not aiways 
needed, since in some circuit arrangements a 
coupiing capaeitor is calied for even tiiough no 
d.c. voltages are involved. Howevor, in most 
transmitting applications the coupiing capaeitor 
is used because d.c. biocking is essuntial, and it is 
therefore proper to call it a biocking capaeitor. 

Capacitance values aud voltage ratings are 
similar to those used for bypasses. In r.f. circuits 
a minimum value of about 100 ppf. is customarily 
used in the 80- through lO-mcter range. Any value 
from 100 ppf. to 0.01 pf. is permissible in this 
type of circuit. Occasionally you may encounter 
circuits where critical values are specified, aud in 
such cases the designer's spécifications should be 
followed. 

Power-Supply Filter Capacitors 
One of the purposes of a power-supply filter 

is to smooth out the rectifïed a.c. voltage and 
keep the ripple perceutage below certain limits. 
The power-supply ripple should not exceed 5 per 
cent for c..\v. transmitters and should ho 110 more 
than one per cent for phone rigs. Modulator 

supplies and those for high-gain speeeh-amplifiers 
should be held to considerably lower ripple 
figures. 

The capacitance required in a filter capaeitor, 
for a given ripple perceutage, dépends on the 
inductance of the assoeiated filter choke. Let's 
consider the single section filter shown in Fig. 2A. 
The percentage of ripple obtaincd with this type 

filter is determined by the formula where L 
Lt 

is in henrys and C is in microfarads. It is obvious 
from the formula that in order to obtain 5 per 
cent ripple the product of L and C must be at 
ieast 20. There is, of course, considerably more 
to the subject of power-supply filters than eau 
lie given liere. The Handbook should be consulted 
for information on other types of circuits. 

The point to keep in mind is that there are 
certain minimum requirements for component 
values, and as long as the minimum requirements 
are satisfied a wide range of values can be used. 
For example, suppose the designer shows an 8-/»f. 
capaeitor but you happen to have a 16-ftf. or 
'20-ltt. unit in your junk box. Since your capaeitor 
more than meets the designer's requirements, it 
eau be substituted. 

When suhstituting a différent capaeitor in a 
power Kiipply never use one that has a lower 
voltage rating than specified. You will be safe 
in assuming that the designer's rating is the 
minimum. 

The use of electrolytic capacitors has untii 
recently heen largely confined to iovv-voltage 
supplies (up to HOC volts), but there has beeu a 
trend in the last few years toward the use of 
eleetrolytics in liigh-voltage supplies as well. 
By Connecting two or more capacitors in sériés, 
as in Fig. 2B, the total voltage rating can bo 
increased. For exampie, tvvo 500-volt, IG-juf. 
eleetrolytics can be connected in sériés to obtain 
a 1000-volt rating, at the expense of haiving the 
capacitance so that the total becomes 8 pf. 
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FILTEREO • OUTPUT VOLTAGE 

RIPPLE !00 < PERCENTAGE LC ^ ^L, ,4-, 
Fïg. 2—A typical choke-input power-supply filter îs shown at A. The method of Connecting 
capocitors in sériés to obtain a higher voltage roting îs shown at B. When capacitors are 
connected in sériés each capacitor should be shunted wifh a resistor (Ri, R:) with a résist- 
ance of about 100 ohms per volt of suppiy voltage. The resistors can serve as part or 

ail of the bieeder resistor. 

Neverthelsss, this is often eeonomieal; for ex- 
ample, using the two eleetfolytics to obtain 8 pi. 
at 1000 volts coste approximately $1.75 while a 
similar eapacitance in an oil-filled unit would lté 
about $9. It is pcrmissiblc to sujjstitute electro- 
lytie eapacitors for oil-filled or paper capacitors 
calied for in a design, or in existing equipment. 
If, for example, a 10-pf. 1000-volt unit blows ont 
in a povver suppiy, it eould be replacod by two 
2Q-jaf. 500-volt eleetrolytics connected in serins. 

Variable Capacitors 
À coramon question asked by beginners is 

whether they can substitute variable capacitors 
having différent values than those speeified in 
a particular piece of equipment. The auswer is 
yes in many cases. Suppose the circuit ealls for 
:t variable that bas a minimum eapacitance of 15 
ppf. and a maximum of 100 ppf. and you have a 
unit that has a range of 10 ppf. to 150 ppf. The 
range required in the circuit would fall within the 
limita of your unit so it would be OK to use it. 
The ouly time you couldn't substitute would be 
when your unit doesn't have a low enough mini- 
mum eapacitance or a large enough maximum. 
Ilowever, designers usually allow a certain 
amount of "extra" eapacitance as a safety fuctor, 
and if you know the inductance of the circuit 
heing tuned by the capacitor, you can find out 
how much range is aetually required. Une method 
is to use the ARKL Lightning Calcvlator. The 
calculator will show .you vvhat eapacitance is 
nooded to tune a given range and will also show 
you how to find the inductance of r.f. eoils. 

In substituting for a variable capacitor in a 
trausmitter it is just as neeessary to keep voltage 
ratings in mind as in the case of fixed capacitors. 
Use a variable with at ieast as much air gap bo- 
tween plates as was used in the original equipment. 

Resistors 
Resistors are used to provide bias voltages, 

to reduce or "drop" voltages, as bleeders in 
power supplies, and in many other applications. 
Most circuit designs are based on a plus-or-minus 
10-per-eent résistance tolérance because resistors 
having this value of tolérance are generally 
available. However, in some cases tolérances 
are aetually speeified on a diagram, and in such 
event substitutions should be within the tolérance 
of the speeified item. (This is, of course, true with 

any component.) If no tolérance is speeified you 
can substitute any resistor value that falls within 
the lO-per-oent région. 

Resistors eau be connected in sériés or parallel 
to provide a desired résistance. For example, 
suppose the circuit ealls for a 5000-oiun, "-watt 
resistor and you have two .10,000-ohm, 1-watt 
units on hand. The two resistors can be connected 
in parallel to provide the 5000 ohms at 2 watts. If 
you. have a well-stockod junk box you'U probably 
find many combinations that will work in any 
particular circuit. 

Circuit diagrams customarily spccify the power 
ratings of the resistors required in a unit. It is, 
of course, OK to use resistors with a iarger power 
rating than speeified. W'atch out for one thing, 
though: never substitute a resistor that has a 
power rating less than that calied for. 

Fixed resistors are supplied in two général 
types, wire-wound and composition. Never use 
the ordinary wire-wound type where it woidd 
have to carry r.f. Wire-wound resistors have an 
appréciable amount of inductance, which will 
upset the opération of an r.f. circuit. 

If too much beat is used in soldering or un- 
soklering composition resistors, partieularly the 
'a-watt size, the résistance value can change. 
It is a good idea to cheçk previously-used resistors 
with an ohmmeter before installing them in a 
piece of gear, 

R.F. Cbokes 
Anotker component. that has wide use in radio 

equipment is the radio-frequency çhoke. The 
inductance of an r.f. choke is intentionally made 
large, with respect to the inductance of a coil 
used in a tuned circuit, so that it offers a very 
high impédance at radio frequencies. 

Examples of the use of r.f. chokes are shown in 
Fig, 1. RFCi and RFC* are connected in the d.c. 
leads to the plates of the tubes. These chokes 
prevent r.f. current from flowing back into the 
power suppiy. If a bypass capacitor alone werc 
used for this purpose, the plate tank circuit 
would be bypassed and the amplifier wouldn't 
work. By installing the r.f. choke the r.f. currents 
are prevented from flowing back into the suppiy 
but are not prevented from flowing to the tank 
circuit. 

In transmitters in the 80- to 10-meter région 
choke values from 750 mierohenrys to 2.5 miili- 
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henrys are eommonly used. Tolérances are nofc 
"tight" and it is possible to substitute values 
and bave the e<iuipment perforai as it is intcnded 
to do. In v.h.f. construction, ou the other liand, 
it is a good idea to t'ollow the designer's spécifica- 
tions as elosely as possible. 

In some cases au r.f. choke will work well on 
most bands but may have a self-resonanee in one 
particular band. When this happeus the choke 
acts as a power-absorbing tuned circuit and will 
develop "hot spots." If the powor level is high 
onough the choke may actually burn ont. A 
grid-dip meter can be used to check a choke for 
such résonances. Connect the two ends of choke 
together with a short length of wire and couple 
the grid-dip meter to the choke. Tuno the grid-dip 
meter through the bands you plan to use, and if 
there are any hot spots they'll show up as a dip 
in the meter reading. 

Power Transformers 
Two factors must be considered when deciding 

on a transformer substitution —• the voltage and 
current ratings. Let's take eurrent first. You can 
always substitute a transformer that has a current 
[■ating equal to or greater than that ealled for in 
the equipment. Transformer manufacturers usu- 
ally design their transformers for continuous 
duty, not for amateur service, which can be 
considered to be intermittent. This means that 
in many cases transformers used in amateur 
equipment are underloaded rather than ovor- 
loaded. Many designers of amateur equipment 
know this and will take more power from a trans- 
former than its ratings ostensibly would allow. 

If you plan to substitute a transformer that 
has différent ratings and are in doubt, there are 
a couple of ways of working out the problem. 
If the design tells you the total current require- 
ments you can get a pretty good ideg whether 
your substitution will work. However, this in- 
formation isn't always fumished. and in such cases 
you'll have to estimate the total current by 
adding up the amounts taken by ail the tubes. 

\Vhile it is possible to take more than the 
rated durent, intermittently, from the plate 
winding of a transformer without. seriously over- 
loading it, this is not geuorally true of the filament 
or heater windings because the tube filaments 
usually run continuously. As long as the filament 
winding rating in your substitute is equal to or 
greater than the actual heater current demanded 
by the tubes it is ail right to use it. Incidentally, 
beginners frcquently ask if it is OK to use a fila- 
ment winding that has a greater eurrent rating 
than is required for the tube or tubes thoy plan to 
use. Por example, a tube may be rated at 6.3 volts, 
1 amp., and the transformer can deliver 5 amperes 

at 6.3 volts. This doesn't mean that 5 amperes 
have to flow through the tube heater; the eurrent 
will be only 1 ampere because that's ail the tube 
will take when the proper voltage — 6.3 volts 
- is applied to the heater. Ail that happons is 
that the transformer winding runs a lot couler 
than it, would if it were loaded to full capacity. 

VVhere voltage ratings are concemed it is 
generally possible to substitute transformera 
that are not exact ly the same as originally speci- 
fied. For example, a transmitter circuit may call 
for a 400-0—100-voit transformer ahd .you have 
one giving 350-0-350 on hand, Th& 350-volt 
transformer can be used. but'the power input 
will be lower than it would have been with the 
higher-voltage jub. In mdst cases the différence 
will not be serions. It may be necessary to Lncrease 
sernen voltages to bring them baek up to rating; 
this is usually a simple matter of reducing the 
sereen-dropping résistance appropriately. 

If the output voltage of the substitute trans- 
former is too high, you eau use voltage-dropping 
resistors or a voltage divider to bring the voltage 
down to what, is required. But wateh out for 
the possibility of exeeeding filter-eapacitor volte 
âge ratings when ,\'ou do this. The power supply 
section of the Handbook shouid be consulted for 
information of voltage dividers. 

Power-Supply tlhokes 

As shown cariier, the inductance required in 
a power-supply choke dépends on the amount of 
capacitance used in the filter circuit. Here again, 
as with other components, there is plenty of 
fiexibility. You are usuall}' safe in substituting 
clxokes that have a larger inductance than the 
one specified, without making any other changes 
in the tilter circuit, as long as the choke has a 
similar current rating. As with transformers, the 
manufacturers ratings on ehokes are for con- 
tinuous duty, so there is considérable tolérance 
available for amateur service. 

If you have any doubts about substituting 
certain components in particular applications it 
is a good idea to use manufacturers' and distribu- 
tors' catalogs as a reference guide. For example, 
you may have a wafer switch ou hand and 
aren't sure that it will be mutable for use in an 
r.f. circuit. The wanufaeturer's catalog will usu- 
ally provide this information. The same holds 
true for voltage and eurrent ratings of com- 
ponents. Additional information on the sub- 
ject is contained in au excellent article by Oeiser1 

on eapacitors. Also, the Handbook section on 
components and color codes is a good reference. 
 ^ Iqs-T^l 

1 Geiser, "Choosmg Capaeitors," l£ST, July, ly58. 

The Connecticut Jaycees have vvhippcd the 
problem of the heetic milling around that 
précédés big parades. Jaycee président Edward 
Voile, WTSTM, reports that the lOO-unit 
parade at the state convention at Willimantie 

vvas amodel of order, "The parade committee 
was in constant communication by means of 
amateur mobile equipment. AU parade units were 
assigned quickly and effieiently to their proper 
places." 
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Breaking through the one-mîllion barrîer was VP7BT. 
Running only a couple of DX100$, long wîres, and a dipole 
didn'f make it any easîer. John was on the lookout for 

six-meter contacts, but the band just didn't pan out. 

m 
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Officiai Results — 

25th ARRL International DX Compétition 

yAOS were eamor to work oïl '20 tluiu G's!" certainly aware of the influx of Itussian iog 
1 This comment by W'.KIYW typified one entrios , . . and as most logs were written in 

of the highlights or central thèmes of the Russian, this vvriter was foreed to boeoine a 
195!) ARRL DX Contest. Evcry contest is a linguist ovemight! 
unique personality in and of itself and this was Rut a contest personality has many traits, 
espceially évident this year. Raid W90IL: Conditions are alvvays included in the makeup of 
" USSR activity really kept the boys going." any contest. VV3LEZ spoke for the majority with 
WSWPG added: " Lots of Russian stations on, to the comment: "Conditions were super both week 
add a littie spiee," "Hundreds of Russians ac- ends. VTorkcd six new eoimtries to add to the 
tive," exaggerated W2SZ. " I think the boys from fun." Said W9MUR: " Band conditions were veiy 
the USSR deserve a tip of the hat for their fine good; never heard so many DX stations coming 
operatdng," said K9ELT. W9RKP observed: in 89 in ail my life." .Many many comments 
" Heard many USSR stations call me after con- brought out the fact that new countries and states 
tacts with others," Meanwhile VV3SOH chirped: had bcen worked, as well as DXCC made in the 
"Think the USSR boys should be congratulated contest. Also many commented that they hail 
on their big turn out in the contest this year." nearly doubled their scores of the previous year. 
À quick eheck of the fabulation shows thèse Conditions for '59 were définitely ripe! 
observations are true. This writer was most Last year's résulta carried a spécial plea for 

more Canadian activity. This was another most 
" " " striking feature of this year's DX Test. As EI9.1 

so apply said: "There seemed to be a very wcl- 
come increase in VE activity." This was putting 
it mildly ! A eheck of the fabulation results show 
better than a 100% increase in VE log entries. As 
the VV/VE contingent saintes the increased 
USSR activity, so the DX oonglomerate saintes 
the VE activity. Straight from the horse's mouth, 
\rE'2WW said: "To answer the query ' Where 
are the Canadians,' just say: ' Undemoath the 
W's!"' 

To further shed light on the countenancc of 
the Test, the 11 meter band was a source of 
comment and observation. As the United States 
and Possessions for the first time did not have 
11 meter privilèges most did not miss it. WTBOD 
sighed: "It was really niee not to have to worry 
about 27 Me." Million-plus scorer of last year, 
KH6IJ, was handicappcd in this respect and had 
to increase his QSO total to overcome it. With 27 
Me. privilèges, VP7BT made clever use of the 
band iuring VEs to the megaoyeie below after 
estabiisliing contact on 10; an important multi- 
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''/-"air1 jEtves- 
j~Tjr So UAUE Dvx ÛETriMÙ A l 
J JÎI SWAAAPED—HEEEaUPPP/ /C V 

* '-KaAJAi jï&xyç l ^ Jc> \ 

MM 

50 QST for 



Making if ail the way this year was WSDHM's 261,660- 
pointer. Bud has been in the running since '46 but really 
scored big this year, leading ail U. S. phone scorers. Bud 

also took bows for the Frankford Radio Club. 

You bet that W3ECR rig got a good workouf in this DX 
Contest.'At ieft is W3MFW who dîd the singleop keying 
for U. S. high score of 977,385, and right W3ECR who 

joined with two other operators on phone. 

plier of five was thus earned. 
A coutest is good only as it eau lure new cub- 

tomcrs into the fold. This writer read comments 
as to tliis being first. Test try until blue in the 
face. "1 have never been so excited since ham 
radio found me thau 1 was vvhen I knocked off 
my first UA0, and then things started happening 
which were big game for a novice," enthused 
KN6TUN. Said K9JWP: " First ARRL DX 
Contest: what a mess!" K9IYW stated: "My 
first DX Test. I thought Sweepstakes was a rat- 
race, but these are the real big rats." fhmmmm, 
what does that imply? - Ed.) Added VVA2CCC: 
"This was my first ARRL DX Contest, and boy 
did I get my feet wet in this one. In ail I had 
fine expériences and now that l've been exposed, 
lookoutnext year!" Oh, yes, 13-year-old WlNJL 
asked: "Was I the youngest op?" "No!", 
K8JXK, âge 11. 

The makeup of any personage is not always 
peaches and cream. Our Test was no exception. 
AU does not always go weU as the following 
indicate. " Frustrating! Antenna trouble, power 
supply trouble, very little rare DX," de VE2BP. 
GM3MCH asked: "Where were those Wyoming 
and Nevada operators — digging for uranium?" 
BV1USB was plagued with "a great deal of dif- 
iiculty in convincing a considérable number of 
the IT. S. gang that my call had a B on the end of 
it." W3GYP had trouble as follows: "Measles 
laid me low the second c.w. week end, so I 

couldn't operate at W3BES as usual. The différ- 
ence between a kw./beam layout and my 50 
watt/dipole rig was more than slight!" W3CPB 
sleepily stated: "This is the best ARRL contest 
of them aU — except it is ton long." Speaking of 
lack of hibernation, W5NOP commented: "This 
year 1 had a bit of bad luck. After a sleepless 
night in the contest, I deeided to eut the lawn 
but ended up cutting off part of my toe in the 
lawn mower — too sleepy I guess, hi." W2BUI, 
having more than his share, added: "First week 
end pfactically operated from hospital bed, as I 
had corne home the day before ; second week end 
I had to work overtime; Sunday my DX100 
blew up; what a scramble for parts. There's 
always next year, as the saying goes." VV800R 
has " concluded that only four changes r.re needed 
to get into the running on the ARRL DX Test: 
(1) new transmitter (2) new recoiver (3) now 
antenna and (4) new operator." 

Of course, the contest was not void of poor 
operating techniques, but on the whole almost 
everyone was up to snuff. W4BYU observed: 
"Splendid coopération by DX stations." ZE8JJ 
said: "Not once did a W/VE call out of turn." 
\Vhile VS6DS stated: "Standard of operating of 
W/VE stations very high." ODOCI said: "No 
interférence until sign off, then — oh my!" 

A contest is not void of comment of its par- 
ticipants. Some of the comments made of other 
stations were as W3ECR said: "I was sure 

Not only a fine DXer, but a "snake charmer" as well. 
XZ2TH keyed his way to 46,284 points and found himself 
exceedingly popular to the W/VE gang. Brass snakes, of 

course! 
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C.W. Call-Area Leaders 
Single-Operator 

W1BIH   .709,758 VE1EK   .116,028 
W2VVZ 774,324 VE2YU 285,735 

-•W3ECR1 977.385 W0Am/VE3. .284,418 
' VV4RQR.  615.228 VE4RO...... .311,502 

YV5CKY   ,356.364 VEôVL.   98,125 
\Y6YMD2. . . . .865.389 VE6BY 79,134 
\V7QG F3 263.961 VR7ZM 282.186 
WSFGX 874,515 VE8TO   .82,422 

: YY9LNM..... .685,362 V02NA ... .41,184 
YY0GDH 464,142 

. i WSMFW, opr. 'J K6EWL, opr.3 W7DL, opr. 

fi*» 
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Tunîng up is PA0LZ who doubled his iasf year's score fo 
top other high scoring PAOs. The rig and operator just 

can't waît for next year's go sign. 

thrilled with the Asians who showod up ou 10 — 
UA0KIA, VS6DS i-tf . and XZ2TH, VSOMB etc. 
on 15. Un tire soeond c.w. woekend VU2RM was 
hooming through ail day ou 10 meters." Saiil 
W2SDB: "Thinkmg XZ2TH to bo another XE 
fhe watt B3 when first picked up), I didn't pay 
too rauch attention, but tvas I surprised when 1 
wa» able to get his eall straightencd out, hi." 
Said \V3MWO: "(îot a big kick out of vvorking 
VK9XK on 40. When I çhanged to 20, VK9XK 
was the next contact." DLUIB moancd: "Sorae- 
body said ail the liams iu W/K land are from 
Pennsyivania and the Canadians must be on 
strike." 

The DX C'ontest is a most interesting diaraetor 
to analyze, as it has so mauy interesting quirks to 
investigate. However, in the last anaiysis, CN8JE 
put it so apropos: "What a contest!" 

C. W. Highlights 
Leading tire W/VE parade was Eastern Penn- 

sylvania's VV3ECB alily operateil try VAiMFW 
with an ail timc high U. S. score of 977,485 
points, accomplishing same with 945 contacts 
and a multiplier of 345. (dose behind was W.'iBVN 
with 919,989 points with 859 QSOs and a contest 
high multiplier of 357. In show position was 
WSFGX with a 337 multiplier and 865 contacts 
amounting to a score of 874,515. 

A quick check shows tliat last, year 11 W sta- 
tions topped the half million mark, while tliis 
year 21 single-op stations surmounted the half- 
million mark. Following the top three were the 
following: WiiYMD 865,38!). W3GRF 829.260, 
W2WZ 774,324, W1BIII 709,758, W3ALB 706,- 
680, W9LNM 685,362. K2DGA 657,090, W9YSX 
)Î40,845, W4RQR 615,228, W9HITZ 611,544, 
\ VU YII 595,608. W3DBX 552.240, W2jyU 
538,209, W4FVR 530,256, W2BYP 523,905, 
W1LOP 521,118, W9ERU 511,875, Wf.WWD 
509,736. 

In the multiple-operator W/VE class, W0RW 
eapably maimed by five uperators bested Umî 
1056 multiple-operator record of W3GT.I. W6RW 
surged forward witli 850 contacts, a multiplier 
of 343, for a total of 874,650 points. Twelve other 
groups topped the 500-K level: W3AOII 865,305, 
W0NTA 848,736, W4KFC 836,097, W3GHM 
832,371, W3MSK 812,175, K6EVR 812,160, 
W3BES 751,200, W3WV 688,080. W3MF.I 
671.892, W3FYS 589,680, W1ICP 571,671, 
VE2WW 524.121. Spécial section awards in this 
catcgory wentto W3GIIM, W3WV, and W6RCC. 

Stations with tremcndous one-band multipliers 

os * 
If that Vikîng II looks a little warm, il has cause to be. 
Taking honors for Britîsh Columbia on both c.w. and phone 

for a real rugged workout was VE7ZM. 
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induded W2HMJ with 119 countries on 14 Mo. 
iïis total multiplier of 134 was obtained via 134 
contacts! \V3(1AU had 115 countries, W2PCJ 
113, and IvlPDV 112, ail on 14 Me. W2CYS 
broke the oeutury mark ou 21 Aie. with 103 
countries. 

The strong Canadian contingent was led by 
VEdRO's 311,502-pointor followed by other 
strong finishers: VE2YU 285,735, W0AÏH.ArE3 
284,418, VE7ZA1 282,186. Bringing up the rear 
of the parade with 88 points was Prescott, 
VE9NG, whosc v.f.o. knolj jammed on 11 meters. 
A hearty salute to the VE's for their fine showing! 

To get a olear view of the contest on a world 
wide scale, let us take a world cruise continent by 
continent. Our régal schooner first takes us to 
Africa, wheru Alorocco agaiu led. But this year 
it was GN8JE pacing the field with a score of 
320,244. Other Icading scorers were EA8BF 
200,055, ET2KY 134,640,5A3TQ 130,778, VQ2AB 
108,636. 

The long journey to exotic Asia finds JA1VX 
leading that continent for the third straight 
year, with 2527 contacts and 477,540 points. 
The place and show positions both went to 
Ryukyus with KK6AK scoring 159,432 and 
KRGBF totaling 118,776 points. Other top 
scorers were as foïlows: OD5CI, 101,116, UAOOAI 
92,655, HS1C 76,260, .JA7AD 73,800, UADGF 
1)4,578. Multiple-operator scores of 100-K plus 
were received from UAOKIA and UA0KSA. 

The plains of Marathon were the scene of a 
record shattering performance by SV0WP, who 
broke ail previous European high totals with 
2800 contacts to score 621,600 great big points. 
Last year only ten European stations crashed 
tlrrough the 200-K mark, but this year 27 per- 
formed the feat! PA0I,Z doubled his last yoar's 
score to come up with 505,020 points. Compéti- 
tion was keen indeed from Nethcrlands, as no 
less than three others scored over 200-K. G40P 
set a new mark for England with a score of 
357,939. Aleanwhile in Germany IJJ2HC beat 
out strong compétition, to post a Germany high 
score of 310,992 pointe. OZ7BG came through in 
fine style from Denmark racking up a big 413,220 
pointe. Multiple-operator station UR2KAA 
posted 384,714 pointe with 2220 QSOs. One can 
easily sec, records were broken, compétition keen, 
and scores ail around on the upgrade, as Europe 
led the DX contingent in this ARRL DX Com- 
pétition. It will take a tremendous effort next 
year to maintain the high scores posted this year. 

In North America, our next stop, VT7BT 

fil 
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Shown in the picture is the rig of LZ1AF, who was in rather 
great demand, enough so to lead Bulgaria with 45,744 

points. 

joined the sclcet group now consisting of three 
who have broken the one million barrier. John, 
running only 100 watts with a pair of DXlOOs to 
long wires and a doublet, scroimged up 3344 
contacte, a tremendous multiplier of 105, and a 
point total of 1,053,300! A multiplier of 12 on 160 
meters was no small help in attaining the above 
score. Scores of 300-K plus were also reached by 
W9KLD/KL7, KP4CO, XE20K, VP5FP. 

Our windjammer then takes us across the 
majestic Pacific to Uio islands, Icnowu as Oceania, 
where (yep, you guessed it) KII6IJ came battor- 
ing through with 987,102 points via 3538 QSOs. 
Hampered by the loss of 11 meters, Katashi 
couldn't quite make the one million mark; a 
superb performance noue the less. KiïCIJ serves 
notice that he does not expect to be in the contest 
in 1960; we'll certainly miss you, Katashi. Two 
other strong showings from Hawaii came from 
KITOA YG and KII6MG. Australia was the scene 
of VK5NO with 439,064 points emerging the 
victor over perennial winner VK2G\V, 334,230. 
Fburteen other contestants scored over 100-K, 
for an outstanding performance from the islands. 

Our last stop is South America where activity 
was again in demand. Many stations bemoaned 
the fact that South America just did not have the 
activity. The plea is for more, wtivity from Latin 
America next year. Nevertheless, CE3AG led 
the gang with 1759 contacte and 364,113 pointe 
to set the mark for that continent. ZP9AY also 
posted a fine score of 140,619. Come to think of 
it, this is not our last stop. Our cruise now takes 
us to the phone highlights. 

Compétition was reaiiy keen in Germany, with DJ2HC 
coming out on top. Photo shows the transmitter and an- 
tenna tuner and to the right the receiver and electronic 

keyer. DX work on 80 meters is Woifgang's speciaity. 
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Phone Call-Area Leaders 
Sinyle-Operator 

WIPDF  . . .214,020 K0KNZ  . . . 10,488 
W2PUN.... . , 159,300 VEIIM. . . . ,26,080 
W3DHM. .. . . .201.060 VE2JR  . . .73,337 
W4LNE.. . . . . . 133,730 VE3EIIR... . . .75,240 
K5MDX. , , . . . 140,080 VE4RO, ,, , . . 180,504 
WôAED,,,^ . . . 146,010 \'E5VL  . .152,912 
WTWDM. . , VE6TP.... . , .10,218 
\V8NWO. . . . . ,200,718 VE7ZM  ,. 185,058 
WOEWO, . . VOICZ     2232 

1 K' ! 

Petite OH5SL added charm and beauty to the contest in 
leading Finland on phone with 52,767 points. 

Phone Highlicjhis 
The microphone parade was led by W'iîDUM 

who talked his way to 261,000 points via 445 
contacts and 190 multiplier during a 75 hour 
talkathon — a real nifty score. Others busting 
through 200-K were W9EWC 222.950, WTPDF 
214,020, WIOXK 213.300, \V3ALB 202,008, 
W8NWO 200,718. 

The rig of WdllCR was given another workout 
during the phone portion with three operators 
rucking up 499 QSOs, 209 multiplier, and 312,873 
points, to lead the multioperator teams. Other 
teams topping the 200-K level were \\'3(1RF' 
280,368, W3KFQ 249,244, WSNCIO 241,224. 
Without a doubt these totals helped bring up the 
scores of the club totals. 

Libya's 5A5TO led Africa's phone contingent 
with 170,748 points, with ZS5JY posting 104,340. 
Multi-op CN8JE came through with 296,784 
points, 

The scores from Asia were not very high but 
the rare ones like XZ2SY, YS0AE, XWSAL, 
HS1E, HS1C, and VU2RM kept the boys hop- 
ping. Top scorer was KA2UJ with 32,304, 
KA9MF, multiple-operator, also posted 41,400. 

Europe turned up some real fine scores with 
IXIIBZ the top continental scorer with a rouud 
182.000 points from a big 941 contacts and 05 
multiplier. Others with heads above the 100-K 
indicator were EA3JE 167,022, ON40C 149,267, 
and UR2BU 107,090. 

Old reliable VP9L again led the North Ameri- 
cans with his 228,270-pointer via 1087 QSOs and 
a multiplier of 70. Others doing a bang up job 
were XE1AE 213,888, TI20E 206,040, YN4CB 
128,592, \rP2DX 125,850. 

KH6IJ again told the story in Ooeania with 
his 421,245-pointer; his 2035 QSOs and 69 multi- 
plier produced the top score of the microphone 
contest. New Zealand had a close one with 
ZLINT's 81,312 nosing out ZLlMQ's 81,180. 

\ P311AG upped his score from last year to 
197,860 to again lead the South Americans. Fol- 
lowing were 0E20 0 57,150, OA4\r 26,078, 
OA4t)E 20,434. As on e.w., however, the cry 
went up for more aetivity from South America. 

The Clubs 
Man, the clubs had a swinging time this year. 

No doubt many of the larger clubs had an ail out 
drive for members to turn in their scores for 
the winner this year doubled the score of last 
year's club winner. Emerging from the abyss of 
third place last year, the club scores box clearly 
shows the Frankford Radio Club reigning su- 
prême. The Potomac Valley Radio Club did not, 
however, roll over and play dead. Even after 
doubling their last year's effort, whieh was tops 
then, thoy still sueeumbed to the Frankford 
assault. The vvest coast also saw a reversai of last 
year's scores. The Southern California DX Club 
regained its supremacy over the Northern Cali- 
fornia DX Club, with a third place finish. It was 
a close décision though with the latter club fin- 
ishing a strong fourth. Thirty-seven clubs en- 
gaged in the frolic with 27 c.w. and 15 phone 
people gaining club honora. If this is any indica- 
tion of what is in store for '60, wow, watch out! 

Disqualifications 
The f'oUowing are deemed inéligible for score 

listings or awards. In each case disqualification 
under contest rule 14 was in view of non-observ- 
ance of FCC rules as reported by at least two 
aceredited Officiai Observers, or by a single FCC 
citation. Such violations as out-of-band opération, 
A2 émission, power in excess of 1 kw, etc. were 
the eriteria l'or these disqualifications: 

iligfeli 
Wm One who really raved about the fine conditions was 

5A5TO. He had real reason to rave as the bands treated 
him to 170,748 points to lead the phone men for Àfrica. 
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CLUB SCORES 

Frankîord Radio Club  Poîomac Valley Radio Club      Southern California DX Club........    Northern California DX Club   Kauai High School Radio Club (Hawaii) .      Rochester DX Assn  The DX Club of (ïreater St. Louis  Order of Boiled Owls t N. Y.)   Ohlo Valley Amateur Radio Assn    The DX Club (Pa.)             Sun Diego DX Club    MHwaukee Radio Amateurs' Club    Oonnecticut Wireless Assn   Kl-Ray Amateur Radio Club ( Mass.)   Four Lakes Amateur Radio Club (Wis.)   Westpark Radiops (Ohio)    South Florida DX Assn       Southeastern DX Club (Ga.)    Gardon .State Amateur Radio Assn. (N. J.)  South Jersey Radio Assn     Lake Success Radio Club (N. Y.).     Hamfesters Radio Club (111.)       Willamette Valley DX Club (Ore.i  Chleago Suburban Radio Assn.   Merrimae Vallev Amateur Radio Assn. (Mass.j    Columbus Amateur Radio -Assn  Amateur Radio Club of Selma (Ala.)   Springfleld Amateur Radio Club (Ohio)  oxford Circle Radio Club (Pa.)    Canton Amateur Radio Club (Ohio)  Sioux City Amateur Radio Assn. (iowa.)   Broward Amateur Radio Club (Fia.)     Goose Bay Amateur Radio Club    Bronx High School of Science Radio Club    Ramona Radio club (Cal.)     Oakland Radio Club    Radio Amateur Megacycle Society (111.)      
» W3MFW, opr. ^ KOEWL. opr. « W9FVT, opr. 

Xcore 
U. 143.573 10,047.331 4,419,(512 4.298,971 2,045,187 1.951.098 1.947.774 1,889,839 1,8(51,447 1.250,404 1,203.432 1,111.554 1,052,427 991,847 83(5,232 706,553 681,780 612,162 515,296 510,008 276,927 218,016 212,013 182,043 152,130 148,621 J31.177 90.024 (56,249 63,672 63,549 46.646 46,359 37,359 18,495 12.279 8,673 

C, H', winner Phone Winner 
W3ECRJ \V3PHM W3GRF W3AVD W6YM.D2 W6NJU W6KG W6AED KHfilJ W2FBA W2rUN W9HUZ W0GUV W2AYJ W8FGX \V3GHB W31MV W6ZVQ vvrrc;d W9GIL W9GIL 
W1 BO.D W9LL\M W9LNM W8YPT W8AJW 
\V4B YC W2BOK \V2ZX W2ZX K2YOR K2DZU W9IRH8 

ÀYÔVVFS WltUU W8VOVV K4KAC W80KB 
W8KMF WpCXN 

C.w.— WIQV, K3ÀLD, W3EQA, K4MOF, 
W8KX, WSSZS, W8VOW, IvSHFJ, W7TML; 
Phone — WlOET, K2CMF, K2KÏÎR, 
\V3EAN, W4DS, \V4ZGE, W5INL, \V6LJSV, 
WeX'SS, \V7VCB, K8HJS, K8HVT, K9HMY, 
WOUEM, \Y9PKE, W0VFE. 

Twen ty-Fifth ARRL 
International DX Compétition 

Operator of the station tir«t-iisted in eaeh section and 
country is winner for that area. . , . The multiplier used 
by eaeh station in determining seore is given with the score 
— In the case of U. »S.-Canada thîs is the total of the eoun- 
tries workcd on eacii frequency-band used; in the case of 
non-W/K/VE/VO entries it is the total of the U. S.-Canada 
districts worked on eaeh band. . , . The total numberof 
contacts is iisted next. . . . The lettcrs A, B, and C ap- 
proximate the input to the final stage at eai-h station; A 
indicates power up to and induding 150 watts; B indicates 
over 150 watts, up to and including 500 watts: 0 indicates 
over 500 watts. . . . The total operating time to the nearest 
hour la given for eaeh station and is the last figure follow- 
ing the score Example of listings: W3ECR 977,- 
385-345-045-0-81, or final score 977,385; multiplier 345; 
945 contacts: power over 500 watts; total operating time 81 
hours. . , . Stations manned by more than one operator 
are grouped in order of score following single-operator list- 
ings in eaeh section or country tabulation; calls of partici- 
pants at multi-operator stations are Iisted in parenthèses. 
... In sections or rountries where three or more multipîe- 
operator entries appear, the top-scoring station is being 
awarded a certificate. 

C. W. SCORES 

ATLANTIC DIVISION 
Eastern Pennsplvania 

W3ECR1. .977,385-345-945- 
\\'3AbB. . .706,680-312-755- 
\V3DBX.. .552,240-260-708- 
\V3FGB... 499,611-259-643- 
W'SCTJ... 392,238-231 -566-A 
4V3GHS.. .390,900-240-543- 
W3KT,.. ,339,240-220-514- 
W3CGS.. .338,031-213-529- 
\V30( 'U.. .333,288-216-515- 
W3BIP... .278,100-206-450- 
W3LSG.. .275,094-185-493- W3ARK.. .273,195-195-467- 
W3BB....250,416-188-444- 
W3LEZ...235,188-188-417- 
VV3IMV... 220,050-163-450- 
VV3ML\V.. 171,680-148-388- \\'3 WPG.. .J35,048-136-331- 
W3GRS.. .119,658-154-259- 
W3ADZ...119,475-135-295- 
W3QMZ.... 97,104-119-272- 
W3GHD.. -94,005-119-265-B 
W3EAN.... 90,972-114-206- 
W3EVW,. .86,346-117-246- 
W3MDE.. .73,260-111-220- 
K3ALTT...,00,606-111-182- 
W380H... 52,128- 96-181- 
W3QLW... .29.547- 67-147- 
W3DYIT.,. ,27,264- 71-1.28- 
W3GYP....25,527- 67-1.27- 
W3HUS 13,608- 50- 81- 
W3KVQ....12.150- 50- 81- 
W3i8E 11,340- 45- 84- 
\V3AEM.. .11,178- 46- 81- 

W3ANZ... .10,125- 45- 75- B-20 
W3MD0... 4902- 38- 43-A B- - W3TJW 4851- 33- 49- B-10 
W3HHK..... 4428- 36- 41- B-10 
\Y3MHX 3795- 23- 55- B-10 
K3BPL.. 1104- 16- 23- A-5 
W3DQG .... .768- 13- 16- A- 4 K3ANÏÏ 12- 2- 2- A- 1 
W3GHM (WSsGHM KDF NOH) 832 371-323-859-BC-70 
W3BES (K2CPR, WSs BES GYP) 

751,200-313-800- C-90 
W3KFQ (W3s KFQ QKV) 457,812-243-628- C-8B 
\V3WJD (W3s DQG W.JD WKX) 341,532-212-537-A BC-65 
W3MWC (W3s H11K MWC) 

296,244-211-468- B-86 W3DHM (W3s JNQ QKV) 
262.200-200-437- C-SS 

W3DAO ( W3s BYX DAO) 
219,420-159-400- B-88 

W3HHA (W3s HHA VTT) 
139,302-142-327- B-75 

Md.'Del-D. ( 
W3BVN ,.,919,989-357-859- C-83 
W3GRF...829,260-340-813-AC-85 
W3MSR.. ,494,949-259-637- C-88 
W3J.YE... 190,581-273-599- C-65 
W3EIS... .446,250-250-595- C-66 K3CBQ, . .392,616-228-574- 0-68 
W3AYS.. -378.594-246-513- 0-6i 
W3VA N... 363,652-229-530- < î-50 
K3CI0... .340,875-225-505- C-63 

The impressive rîg shown is that of W6YMD, which K6EWL 
keyed to the top W6 score of 865,389 points. 

October 1959 
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W3DRD.. .308,955-215-479- C-56 
WSfïAU.. .204,795-205-335- 0-42 \\"3AYD.. .181,944-168-361- B- - 
W3HQU., .170,814-166-343- B-60 
W3KA... .141,810-145-326- 0-62 
W3FRZ... .99,429-131-253- B-64 \V3KLA....70,147-117-197- A-20 
\V3ViU... .65,736- 88-249- 0-18 
\Y3\nJ 44,088- 88-167- B-37 
U'3QQL... .36,100-100-121- A-25 
W3KI)P... .30,996- 82-126-30- - 
\S'3EPR... .29,274- 83-119- 0-21 
\V3KHU,,.28.040- 88-110- A-29 
\V3UDG....26,352- 72-122- A-33 
\V3PYZ... .25,365- 57-149- B-34 

W4VVSF/3. 
K3BQB.... 
K3GPR.... 
W0BP()/3.. 

W3BKE... .21,504- 64-112- B-20 
\V3RNY... .20,709- 59-117- 0-33 
W3NHA 9438- 39- 82- A-17 
W3HZG......6142- 37- 56- A-24 
W3AEL.. 5130- 30- 57- C- - 
W3BVO 4309- 31- 47- R-22 
W3JO 2754- 27- 34- A-20 \V3HSL 2415- 21- 39- B-13 
W4VY8F/3... .480- 10- 16- A- 5 
K3BQB. 12- 2- 2- C- 1 
K3GPR 8- 2- 2- A- 1 
W0BP()/3. 3- 1- 1- A- - 
\V3MSK (4 oprs.) 

812,175-325-833- 0-75 
W3WV 14 oprs.» 

688,080-305-752- (:,-75 
W3MFJ (W3MFJ, \V4TKR) 

671,892-292-767- 0-85 
\V3FYS HVSFYS, VV6HOH) 

589.680-280-702- C-96 
W3CPB fW3s OPB WSF) 

285,975-205-465- B-51 
W3GQF (8 oprs.) 

150,480-165-304- B-fi3 
W3GID fW3s FDI FUO GID) 

9150- 50- 61- A-31 
tiuuthern New Jersey 

K2DCA,. .657,090-315-698- 0-84 
W2GGL.. .201.318-178-377- 0-69 
K2DNA. 195,216-l66-394-ABO-57 
\V2ZX. .. .148,282-151-330- (>36 
\V2DAJ.,..95.940-123-260- B-47 
\V2-îDB ... 87,750-125-234-BO-35 
K2ERC.. .78,624-101-252-ABC-30 
\V2FXN....66.150-105-210- O-- 
K20EA.. .60,912-108-188- A-20 K2GHM.. .60.010- 95-212- O-60 
W2QDY....55,290- 97-190- A-40 
K2CPR. .. .30,996- 82-126- A-12 
\V2HD\V..,19,314-58-111- A-17 

W2BUI.. ..10,152- 47- 72- A-12 
WA2BLV.... 6586- 37- 60- B-17 
\V2FYS 2706- 22- 41- B-16 K2AIM   .2142- 21- 34- B- 8 
K2PGB 576- 12- 16- A- 7 
\V2MEO.... 27- 3- 3- A-12 

Western New Fort 
\Y2FBA.. .445,527-261-569- B-52 
W2TQR...426,750-250-569- C-- 
W2PTI....312,120-204-510- B-6() W2Q.JM.. ,221,466-179-418-AB-38 
W2DKS...204,597-179-381- B-42 \V2SAW... 192,888-171-376- B-30 
K2PMZ.. .123,690-133-310- A-60 K2PFO, 51,120- 8()-213-AB-5Q 
W2RUJ....36.972- 79-156- A-25 
\V2BJH.,..32,400- 72-150- C-42 
VV2ËMW.. .28,539- 63-151- B-20 
K2ZCF.....23.004- 54-142- A-38 
K2EVP,.. ,22,776- 73-104- B-16 
VV2AAU... .229941- 79- 93- B- 8 
\V2TXB 14,382- 47-102- C-- 
\V2AXR.... 12,200- 43-100- (>20 
W2CNT 7980- 38- 7C-RO- 9 
W2CK1 5202- 34- 51- B- 8 
K2SSX 3741- 29- 43- À-15 
K2UZJ 3024- 28- 36- A- 8 
WT2BEX.... 171C- 15- 38- A- - 
K2TDW.,.. .1479- 17- 29- A-20 
W2DGV 1326- 17- 26- B- 8 
W2VNP......871 13- 23- B-16 
K2ITM 612- 12- 17- B- 4 
K2ZCD ..216- 8- 9- B-5 
K2KKI 182- 7- 9- A-9 
K2EBO 18- 2- 3- A- 4 

ir&rtfrn Pennsylmnia 
W3ZA0. 378,780-236-535- B-56 
VV3MBN.. 100.737-123-273- A- - 
W3TXQ 10,152- 47- 72- B-33 
W3LOS..... .5518- 31- 60- A-31 
WSNCF 3456- 32- 36- B-11 
W3ZBF 1656- 23- 24- B-24 
VV3,rHT 960- 16- 20- A- 6 
W3KNQ 468- 12- 13- A- 4 
W3KQD  450- 10- 15- A- 2 
\V3AOH (7 oprs.) 

865,305-335-861- 0-90 
CENTRAI. DIVISION 

Illinois 
W9HUZ.. .611.544,307-664- (>84 
\V9BRU.. .511,875-273-625- C-75 
\V9NII... .211,416-184-383- B-65 

\V9IRH2... 
WOWIO.,, 
W9JUV... 
\V9WKU.. 
K9BGL,.. 
\V9WFS... 
W9IVG... 
W9VFZ... 
W9F.nT... 
\Y9MUJ... 
\V9PVA.,. 
\\'9TQL._ 
W9D\VQ.. 
VY9YYG... 
K9PJN.... 
K9IYT\r,,. 
\V9PNE... 
\V'9\VYB,. 
VV9VL.... 
K:9BCK,.. 
KyDCF... 
\V9DRN.. 
\V9LQF... 
K9HMY.. 
KôKDI... 
\Y9MAK.. 
\V9MGY.. 
K9LaN... 
K9J\VP... 
K9GTK... 
VV9TKD... 
K9HLW... 
\V9LNQ .. 
\V9YDQ,., 
W9PCQ,... 
W9ZRG... 
\V9\YNV... 
K9MHW'.. 
K9MIE.... 
K90NG... 
\V9LZ..... 
KN90MK. 
K9KHG.., 
K90RC  
\V9.N1U..., 
SV9ZYD,.- 
K8BLY.... 
\V9BZW.., 
KN9PPX.. 
\V9EVX... 
K9GVD.... 
K91BP...-. K9EAI 

. 190,236-166-382-AC-47 
,140.013-141-331- C-50 
.119,091-159-251- C-26 
,115,830-135-286- C-42 
.99,459-129-257- A-68 
.89,010-138-215- B-40 

. .86,688-112-258-AC-60 
, .82,656-123-224- (>40 
.77,490-123-210- C-20 

..75,816-117-216- B-- 
.62,856- 97-216- B-35 

..62,745- 89-235- 0-43 
.57,600- 96-200- A- - ..55,002-103-178- A-30 
. 49.875- 95-175- B-39 
.40,248- 86-156- B-45 .37,830- 97-130- B-26 
.35,343- 77-153-AC-16 
.33,120- 69-160- (>40 
.24,120- 60-134- A-Î0 
.23,976- 74-108- B-30 
.21,576- 58-125- 0-38 
.21,120- 64-110- B-24 

. 17,460- 60- 97- B-41 
.15,345- 55- 93- B- 9 
.15,120- 63- 80- A-U 
.12,264- 56- 73- A-14 
.11,907- 49- 82- A-47 
.11,172- 49- 76- B-30 
. 10,296- 44- 78- B- - 
.. .8528- 41- 72- A-12 
...7560- 42- 60- A-26 ...6864- 44- 52- A-12 
...6438- 37- 58- A- - 
...6327- 37- 57- A-20 
...5148- 33- 52-BO- 6 
...5040 35- 48- A- - 
...459C- 30- 51- A-tl 
...1056- 26- 52- A-33 
...2496- 26- 32- A-Î0 
., .1890- 21- 30- B- - 
... 1422- 18- 27- A-26 
...1152- 16- 24- B-5 
...1020- 15- 24- A-22 
...1008- 16- 21- A-24 ....792- 11- 24- A- 7 
....546- 13- 14- A- 4 
....504- 12- 14- B-lI 
 330- 10- 11- À- - 
....324- 9- 12- Â-10 
 324- 9- 12- A- - 
... .270- 9- 1.0- A- 7  72- 4- 6- B- - 

woybx:. 
W9UKG., 
KUCLO... \V9UM... 
K9D\VK, 
\V9WCE. 
W9UC.. 
K9JWH. 
K9PDH.. KîUTJW, 
W9MUR. 
W9PKE. 
W9DTQ. 
K9HCX. U*9AVO,. 
K9ICG.., 
\V9FYM. 

Indiana 
610,845-303-705-,' 215,385-173-415- 
174,384-168-346- 
.93,000-125-253- 
.48,348-102-158- .30,552- 67-152- 
.22.914- 67-114- 
.10,125- 45- 75- 
...9792- 51- 64- 
...9720- 45- 74- 
...9020- 41- 74- 
...5916- 34- 58- 
...1863- 23- 27- 
...1596- 19- 28- 
...1035- 15- 23- 
...,594- 11- 18- 
 288- 8- 12- 

WflWJH. 
\V9RKP,, 
W9KXK. 
K9ELT.. 
W9KEJ.. 
\V9LVR.. 
W9DYG,. 
\V9MBF.. 

î-309-740- 0-80 
Î-242-602-BC- - 
)-210-462-BC-55 
î-198-438- B-61 
J-192-427- (>39 
>134-300- B-48 
>126-252- B-48 
>100-164- A-30 
l- 88-156- B-30 

98-131- B-14 
M03-113- A-18 
> 73-102- B-Î5 

VV9PJT... 
W9IHN.. 
VV9YZA.. 
\V9RBI.. 
\V*9YZG.. 
WAVCH.. 
W9KQD., 
VV9BQM.. 
K9ENB.., 
\V9FDX.. 
K9GSC... K9LYR,., 
K9ALP... 
W9YT (\V 

,. .20,328- 56-121- 
...20,295- 55-123- 
...17,289- 51-113-.' 
..10,653- 53- 67- 
..10,293- 47- 73- 
.. .9240- 40- 77- 
.. .8208- 48- 57- 
...7434- 42- 59- 
...6000- 40- 50- 
.. .5040- 35- 48-1 
....810- 14- 20- 
...708- 12- 21- 27- 3- 3- ;9SZRrK9E\'B)' 

229,950-175-438-^ 

DAKOTA DIVISION 
North Dakota 

W0SDN... .78,810-120-219- A-54 
VV0EOZ... .73,440-102-240- C-23 

South Dakota 
W0\YtJTT..,,,3174- 23- 46- B-15 

Minnesota 
W0YCR.. .272,610-195-466- (>61 
\V0MP\V. .252,126-207-406- (>55 
ft'OJBN 96,159-133-241- A-55 
\Y0WHM... 28,770- 70-137- 0-41 
VV0VIP 9900- 44- 75- B- - 
\V0DGH 9720- 45- 72- B-25 
\V0RZU 1860- 20- 31- A-20 

DELTA DIVISION 
.irkansas 

K5HOL. .. .68,670-109-212- A-66 
KSTYW" 1200- 16- 25- A-8 

Louisiana 
W5KC... .355,272-226-524- (>75 
\V5BUK.. .124,389-153-271- 0-58 K5DGI..., .76,230-110-231-AB-50 
\V5NOP... .42,720- 80-178- 0-28 
K5ESW... .10,350- 50- 69- A- - 
W5TOU,.. .8208- 38- 72- A-13 
K2UU'E/5....882- 14- 21- A-15 

Mississippi 
W5CKY...356,364-228-521- O-50 
W0DBN/5..42,021- 87-161- 0-61 

Tennessee 
K4LPW... 425,820-235-604- B- - 
\V4N B V... 201,453-181 -371- 0-53 
\V4VNE... 159.810-185-288- A-15 
K4PHY. ... 12,096- 48- 84- A-24 
K4AMC.,,.11,703- 47- M- A-26 
K4RKG 3354- 26- 43- A-40 
WlUQL 108- 6- 6- B- - 

GREAT LAKES DIVISION 
Kenlucky 

\V4VKB....12,600- 50- 84- A-14 
K4CIA 7242- 34- 71- A- 7 

W8DUS.. 
\Y8KFL.. 
VV80MA.. 
\V800R.. 
WSNOÏÏ.. 
K8ETO.. 
K8ERO.. 
VY8MCC, 
mSYR.. 
WSSPO.. 
K8JXK.. \V8YBH.. 
K8AER.. 
W8BOU,.. 
K8HAÏÏ.. 

Michigan 
338,850-225-502- 
139,536-153-304- 
109,980-130-282- 
.69,552-112-207- .60,894-102-199- 
,22,680- 63-120- 
.16,830- 55-102- 
.34,056- 86-132- 
,15,066- 54- 93- 
. 13,677- 47- 97- 
.10,428- 44- 79- 
...9246- 46- 69- 
...8694- 42- 69- 
...5106- 37- 46- 
...1092- 14- 26- 

This mighty impressive three-band quad did a wonderful 
{ob for SV0WP, as many W/VE stations wîll attest. On one 
end was connected a 250TH drîven by a Viking Ranger 

and on the other end, weil, another QSO, of course. 

QST for 



Third high U. S. c.w. score emanated from W8FGX with 
874,515 points, gaining top honors for the Ohio section 
as well as the Ohio Valley Amateur Radio Ass'n. A pair of 

400-As and fine operating did it. 

K8NLJ.'. 080- 14-21- A-20 
VV8ZLV,,. .792- 12- 22- H-17 
\V8VPC fW8s QQH TUO VPO 

308,000-200-511- C-TO K8BQD (4 oprs.) 
36,936- 76-162- B-fiO 

Ohio 
.874,515-337-865- C-80 
.387,702-238-543- C-fiû 
.301,942-223-452- B-51 
.239,514-191-418- B-47 
.203,328-102-353- C-25 
.155,754-153-341- A- - 
.150,255-159-315- B-24 
.128,772-146-294- 0-47 
..92,644-106-292- C-40 
..87,390-117-249- C- - 

...61,464-104-197- A-25 
..50,718-107-158- B-21 

...45,672- 88-173- B-40 
..35,574- 77-154- A-38 
. .32,370- 78-139- À-34 
..31,236- 76-137- B-60 
..23,985- 65-123- A-27 
. ,21,312- 64-111- A-20 

...21,045- 61-115- B-33 
. 20,988- 53-132- B-22 
..17,920- 64- 94-AB- - 
..16,470- 61- 90- B-8 
..16,066- 54- 93- B-21 
..14,994- 51- 98- A-42 
..14,400- 48-100-AC-Î13 
..12,789- 49- 87- A-3Q 
... .9933- 43- 77- A-11 
., . .7668- 36- 71- B-15 
....7035- 35- 67- A-30 
....4929- 31- 53- A- 9 
,.. .3534- 31- 38- A-9 
....3006- 24- 43- A 10 
... .3075- 25- 41- B- 5 
... .2484- 23- 36-AB- 8 
....2112- 22- 32- A-15 
....1350- 15- 80- B-16 
..,.1260- 15- 28- A-5 
 675- 15- 15- B- 3 
 585- 13- 15- A- 3 
 564- 12- 17- A- 6 
 420- 10- 14- A-13 
 18- 2- 8- B- - 
 18- 4- 4- A- 4 

W8FUX.. 
\V8EV... 
VVSZJM.. 
W8YPT.. 
W8BOJ.,, 
VV8AJW.. 
VV8TTN., 
W8ETU.. 
\V8BHW. 
WSOKB.. 
WSRBW.. 
\V8IBX.. 
\V8DQG.. 
WSDWP. 
\V8GMK. 
\V8ELB.. K8GHG.. 
W8KMF. 
\V8YAH.. 
\V8NP.., 
\V8FEM.. 
K8BPX,, 
\\ 8KC... 
\V8NWR. 
WSUMA. 
W8BMX. K8HVT... 
W8KGZ... 
K8EZJ.... 
\\'8AL.... 
W8YGR.. 
\V8AJH... 
W'SOTI... 
H8VZE... 
\V8GMX.. 
\\ 8DZG.. 
W8DQC.. 
\V8PCS... K81PS.... 
W'fiBDO. . 
\V8NH0.. 
K8DEO... 
K8KMY.. 

W2AZS,.. .64,092- 08-218- C-29 
K2HXL....57,918- 98-197- B-31 
\V2HMJ... .53,8 :8-134-134- 0-27 
\V2A\VH....38,346- 83-156- A-50 
\VA2CCC,. .38 205- 60-185- 0-38 
K2PRP... .36,036- 77-156- A- - 
VV2HQL... .32,340- 98-110- B- - 
K2VU1 29,520- 82-120- B-23 
\V2BO 26,937- 73-123- B-12 
W2NOG....24,759- 63-131- A-23 
W2VDT 22,713- 67-113- 0-15 
K2CMV....15,606- 51-102- B-15 
\V2AEE».. , 12,087- 51- 79- B-19 
W2IC0... .11,592- 46- 84- B- - K2ZYK , .. .10,764- 39- 92- B-19 
\V2DTL 6519- 41- 53- A-18 
\V2\VMG... .5100- 30- 60- B- 8 K2SJF 4263- 29- 49- A-18 
\V2DYO. . 3441- 31- 37- A-15 
\V2J(HT 3102- 27- 42- B-20 
K20FT,.... .3132- 29- 86- A-17 
\V2YKQ4 2925- 25- 39- B-17 
W2C\YD 2184- 26- 28- A-7 
 2178- 22- 33- B-12 

W2SNV 2002- 22- 32- B-22 
K2TBU  1560- 20-26-AB-6 
K2QBW 132C- 20- 22- B-13 
K2VQM..... .462- 11- 14- A-- 
K2CTK...... .306- II- 12- A-8 
\V2NHH 261- 9- II- A-12 
K2RTH 108- 6- 6- A- 4 
K2GKU 12- 2- 2- A- 1 
K2fc*G0 (K2s MDL QYA SGO^ 

117,957-137-287- A-60 

K2TBU... 
K2QBW.. 
K2VQM.. 

Northern New Jersey 

HUDSON DIVISION 
L'astern New York 

\V2BYP...523,905-265-659- C- 
K2PIC.. ..474,672-248-638-80-. 
\V2HO... .323,100-210-513- CV 
W2E\VD. .309,672-204-506- (.-J 
W2FBS.... 213,072-i92-422-BC^ 
\Y2A\YF...214,547-173-413-60-4 
VV2CJM.. .102,060-132-260- B- 
\V2LL.....101,870-122-279- B-/ 
W2PCJ 97,128-114-284- 0-( \V2VCB....73,632-118-208- B-: 
K2IRO.... .19,440- 72- 90-AO-: 
.K2TJM... ,13,416- 52- 86- A- 
K2VHU 9588- 47- 68-AO- 
KN2UVU... .6603- 31- 71- A-J 
K2UPD.,.... 4644- 36- 43- A- 
\V2AZO 2310- 22- 35- A- K2TEZ 2052- 19- 36- A-! 
K2EIU 810- 15- 18- A- 
\V2PKY 510- 12- 15- A- 

W2.IVU.. .1 
\V2YTH... 
W2AQT.. 
W2GJD.. 
\V2BOK,. \V2EQK.. 
\V2CGJ... 
VV2YLS... 
\V2GGE... 
W2CYS... 
\V2EHN... 
VV2FZY... 
\V2HTX,.. 
\V2D.IT... 
\V2LSX... \V2G VZ... 
VV2HUG... 
\V20WX.. 
K2KIB.... 
\V20VW.. 
K2AYC... 
K2RXB... 
W2ZXL... 
K2BM1. ... 
W2WOS... 
W2TJZ.... 
K2PTU.... 
K2LBX.... 
K2EKM... 
VV2CDP... 
W2ABL  
K2MFF  
\Y2G1X.... 
\V2PUZ.... 
\V2ZV\V... 

... 
W2HL  
K2IEF  

N. P. C.-L. 1. 
\V2WZ.... 
W2AYJ... 
K2DGT... 
W2B:SO... \V2IRV.,. 
1C2YOR... 
\V20BX... 
\Y2MUM.. 
U'2BRV... 
K2BSM... 
VV2SUC... 
K2RDA... 

MIDWEST DIVISION 

\V0FDL... 127,680-160-266- WOBSY... .26,862- 74-121- 
K0DQI 26.775- 75-119- 
\V0OXN.... 13,095- 45- 97- 
\Y0EQN 9636- 44- 73- W0FZO 7068- 38- 62- 
\V0DSP.,.., .1674- 18- 31- 
W0DIB 528- 11- 16- 
K0DPH 72- 4- 6- 
K0OVK 36- 3- 4- 

1-260-667- O-70 
1-240-616- 0-53 
5-237-506- B-62 
1-207-559- 0-64 
)-192-516- A-56 
5-2Î3-457-AO-58 
)-158-289- B-50 
J-129-290- B-43 
M37-262-BC-40 
5-103-284- O-10 
?- 89-199- B-33 
2-104-161- A-24 
7- 9Î-159-AB-31 
2- 69-166- A-40 1- 69-143- B- - 
4- 57-163- B-24 
=5- 72-125- A-27 
2- 73-118- A-22 *- 6I-109-AB-30 ). fia- go- B-20 
)- 56- 90-AB-5Q 
)- 50- 94- A-24 
5- 55- 70- B-12 
)- 20- 26- A-12 
I- 33- 57- A- 9 
)- 30- 62- B-16 
!- 27- 43- B- 7 
1- 25- 36- A-12 
1- 24- 37- A-I0 
i- 25- 29- O- 8 
1- 20- 25- A- 3 
1- 17- 22- A- 2 
5- 16- 21- A- 7 
1- 13- 17- B- 4 
>- 12- 16- A- - 
)- 10- 10- A- 4 
5- 8- 9- A- 4 5- 3- 4- A- - 

W0NTA (6 oprs. ) 
848.7:36-336-812- 0-94 

\Y0LNI aV0DSP, K0OVR) 
31,968- 74-144- B-23 

1...464.142-257-602- 0-82 
3...371,910-230-539- 0-63 ...127,512-154-276- 0-38 
i....77,172-118-218- 0-28 
1. .63,900-100-213- A-44 

18.315- 55-111- B-25 
 8352- 48- 58- A-40 
 5568- 32- 58- 0-12 
Y 2001- 23- 29- B- 7 
l ...... 108- 6-6- - - 
 18- 2- 3- A- 2 
£ (\V0s VBK YZB, K0JEJ) 

229,635-183-405-AC-65 

\V0QDF.. .305,085-215-473- 
W0BMM/0 

256,080-104-440- 
\V0SVC,.. 137,196-148-309- W0PGI.... 104,040-120-283-J 
W0MCX...02.394-118-261- 
\V0DU 83.895-119-235-i 
WOGUV... .68.322-118-103- 
WOLFW, . , .60740-105-196- 
\V0PME....60.810-104-195- 
K0LFY 38.106- 87-146- 
\V0A.nj. ...35,370- 90-131- 
W0LQN....20,400- 68-100- 
W0RBZ... .16,200- 54-100- 
K0OJC.... .15,288- 49-104- 
Hr0GAX/0.. .5610- 34- 55- 
K0EMK 2886- 26- 37- 
K0LR8 1953- 21- 31- K0LRB... 
K0PFF, . 
\V0DCP.. 
W0VVTJ.. 
K9QIG/0. 

.1248- 16- 26- 
. .900- 15- 20- 
..765- 15- 17- 
...20- 2- 4- 

Nebraska 
K0MRB.... 19,470- 55-118- A-27 
\Y0WLO..., 12,144- 46- 88- A-24 

NEW ENGLAND 
DIVISION 

WlBIH.. 
WlLOP.. 
WlVG5.,. 
WiOJR.. 
WlTX... 
WIGSC.. 
\V6LER/1 
WlAW5-6. 
WUTD.. 
WlWY... 
WlIKB,. 
WIHWH. 
WllKE5., 
W4FRO/1 
WlUO. .. 
KICCA.. 
wim*.... 
KIGUD.., 
\viE.rr.., 
WIYZY... 
H'lUFW.. 

.709,758-301-786- C-70 .521.118-262-663- C-76 

. 402,246-234-573- B- - 

.240.450-175 458 B-63 

.231,132-187-412-BC-49 
,119,448-126-316- B-47 
. 114,018-144-264-A(,-50 
101,400-130-260- 0-17 

..70,611-119-223- B- - 

. 74,844-126-198- B-22 

. .65,265- 95-229- B-38 

. .64,890-105-206- A-32 

. ,60.819- 97-209- 0-40 

.. 13.680- 91-160-BC-25 
.11,424- 56- 68- B- - 
.10.530- 45- 78- A-11 
.,..9078- 34- 8j- A-18 
.. 8118- 41- 66- A-24 
, ,7056- 42- 56-AC-22 
— 6975- 31- 75- A-17 
...4386- 34- 43- A- 8 

WIOPB 3650- 25- 50- A-21 
WINLM 2S80- 24- 40- B-20 
KîAJJ 510- 10- 17- A- - 
WIOOS.. .154- 7- 8- B-15 
WUCP OYls IOP WPO) 571,671-279-683- C- - 

Maine 
WlEF 108,486-126-287- A-38 
WlAPU.. . 62,418-103-202- A-40 
K1ACR.... 15,408- 48-107- A-22 
KlAHB 4356- 33- 44- B-27 

Yadern Massachuntis 
WIBOD. 
WlOGU. 
WIAQE. 
WUUU, 
\Y1NS... 
WIKT.. 
WIKGH. 
WIBQI,. 
WlCTW. 
U'IL.TO.. 
WIKXP. 
WlLQQ 
K1DBR. 
W1SAD. 
K1AKK.. 
K1DRX. 
WlDDO. 
WIPLJ.. 
WIMIX. 
\Y1A10. . 
wiriQP.. 
WIN JE.. K1GKF.. 
KlBIF... 
WlOOL.. 
W1AF r4 

..427,293-241-591- O-60 
.354,594-226-523-ABO-70 
.141,896-128-369- A- - 
. .130,782-142-307-AB- - 
...66,822-111-202- A-25 
... 50,184- 82-204- B-38 
.. .38,376-X2-I5fi- B-18 
. 35,742- 74-161- A-3H 
.. .24,384- 64-127- O- - 
...22.032- 68-108 A-18 

....20,340- 57-119- A-11 
...18,054- 51-118- A-13 
...15,138- 58- 90- A-40 
...13,050- 50- 87- A-29 
...12,595- 55- 77- A-26 
...12,455- 53- 77- A-35 

....11,016- 54- 68- A-14 

... .10,800- 48- 75- A-26 
 7548- 37- 68- A-ll 
 7344- 36- 68- B-24 
 4536- 36- 42- B- - 
   382- 14- 21- A- - 
 507- 13- 13- A- - 
 80- 5- H- A- 4 
 48- 4- 4- A- 1 
nprs.) 

6771- 37- 61-BC-17 
Wsdern Mmsnchusetts 

WlJYH,. .595,608-299-664- 
WlEOB... 207,366-214-323- 
W1AEW.,, 105,100-124-284- 
W1DGT....40,740- 97-140- 
W1WF.. 9798- 46- 71- 
W1DGL 1122- 17- 22- 

New Nampshire 
W1GET.. .473,000-250-636- 
W1KZ 336-567-217-517- 
WlHKA... .13,800- 50- 92- 
WIOCV 6726- 38- 59- 

Hhode Island 
W1CJH.. .240,087-191-419- C-58 
WlAWE.. .37.881- 69-183- - •• 
K1HZE. .. 22,230- 65-114- A-20 
KIGHM. . .18,928- 56-115- A-21 W1RFQ... .16,335- 55- 99- A-15 
W1BBN 1638- 21- 26- A- 6 
KtEGH 240- 8- 10- A- 3 

Vermont 
W1QM M.. 128,334-146-293- B-52 
W1VVP 5568- 32- 58- A-27 
W1SPK.......1071- 17- 21- A- - 

NORTHWESTERN 
DIVISION 

Montana 
W7JLD/7... .7245- 35- 69- A-30 
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No newcomer to the DX flelds, awards-hound W6KG led 
the East Bay section on c.w. wîth 488,376 points. Note ail 

the fine wall paper. 

\V70CL.. 
W7GUI,. 
W7AHX.. 
W7.ILU.. 
W7DAA.. 
\V7PJE.., 
\WACQ... 

W7QGF7. 
\\7PQE.. 
W7ESN.. 
\V7GM0. 
W70ZY.. 
\V7GWD. 
W7CAB.. 
.K7APJ.,. 
\V7JC..., 
\V7ZVY,., 
\V7VGB., 
\V7IILU.. 
W7RGL.. 
\V7AEA,. \\'7FZB... 
K7BSR... 
W7IEU... 

. .177,120-lfi4-3nn- B-72 
. .69.258-fi7-2:js- H-47 

...43,344- 86-168- B-45 
.42.282- 87-162-ABC-30 
...32,858- 83-182- 0-22 
....8040- 40- 67- O-10 
 72- 4- H- R- 2 
Washinyion 
263,961-211-417- 0-65 

.211,776-181-440- 0-65 

.103,806-117-296- A-Sfi 
..82,404-109-252- B-40 

...«2,134-117-234- 0-55 

..,57,120- 85-224- A-30 

...29,106- 63-154- B-40 
..13,230- 15- 98- A-25 ,,,,9108- 44- 69- A-12 
.... 4640- 29- 54- A-25 
,...3096- 24- 43- 
... .3075- 25- 41- A-15 ... 2148- 24- 34- 0-12 
....1683- 17- 88- 0- 5 
... .1125- 15- 25- A- 9 
 975- 13- 25- - - 
 546- 13- 14- A- - 

PACIFIC DIVISION 

W7YKQ... .47,160- 90-176- 0-31 W7VIU 31.302- 74-141- (-26 
W7TVF,.. .22,134- 62-119- 0-36 

Santa Clara ValUy 
W6H0C... 
W6SR : 
\V6ATO,.. 
\V6ASH... 
K6HOR... 
WGTOT.., 
ff'OQDE... \V6BJH... 
K6UYZ... 
WGVON,,, 
\V6RFF..., 
WGJKJ..., 
W6CLZ..., 
WGLBX.... 
KGLX8  
K6ALH (Ki 

1-230-406- 0-52 
)-100-472- 0-79 
>-165-361- O-70 
MG6-321- 0-55 
M54-320-80- - 
M 24-292- 0-4C 
1- 83-161-BC-28 5- 74-138- B-32 
)- 45- 76- 0-32 
5- 35- 77- A-27 
}- 33- 60-AO-15 
i- 35- 55- B-12 

29- 49- B-17 
1- 21- 38- B-22 
1- 12- 21- A-13 
iz.rui 5- 57-146- B-GG 

W6CTL. ...13.770- 51- 90- 0- 6 
K6AUD... .12,240- 51- 80- A-50 
\V6FLT....l 1,985- 47- 85- 0-14 
\\'6IŒK.... 10.653- 53- 67- 0-8 WGTI 3888- 33- 36- O- 5 
WGEJA 2400- 20- 40- B-5 
K6LZI....... .671- lï- 21- A- G 
\V60J\V. 75- 5- 5- B-3 
\V6UTX 27- 3- 3- A- - 
K6HFB 12- 2- 2- O- - 
W6RCC (\V6s LDD RCC1 

392,931-231-567- 0-9fi WGGIZ (WfisGIZ pvm 
56,400- 94-200- 0-2Q 

WfiGEB (WGGEB. K6TKU) 
54,327- 91-199- A-44 WGDTTB (\V6s DUB GIZ1 

3381- 23- 49- 0-10 
«Van Francisco 

WGWB... .314,646-229-458- 0-38 
K6ANP,.. .57,165-103-185- A-93 
\V6YC, ....17,328- 57-103- B-18 
K6EKC 429- 11- 13- B- 4 
W6YYLV , 216- 8- 9- A- 9 
WBERS (W6ERB, \\ A6DJD 

42.925-85-169-AB -80 
Sacmmento Valley 

KfiiSXA.... 271,377-207-437- 0-53 
\V6SIA... .228,933-183-417- 0-65 WBONZ.. .228.896-184-416- O-Gl 
\V6NRZ... 145,545-155-313- O- - 
\V6BIL 12,240- 51- 80- 0-18 
\V6\VLI 3675- 25- 49- 0-13 

San Jaaquin Valley 
\Y6YV\VD.. 509,730-268-634- 0-73 
W6BYH... 145,992-158-308-B(.-32 
K6RTK.. .66,933-111-20I-ABO-72 
WfiBVM.. .54.514- 97-188- 0-21 
\V6EFV. ...46.620- 84-185- (MH \V6U.T  42.861- 91-157- O-20 
W'GAFH.,,, 10,947- 41- 89- O-30 
\V6USV 7560- 36- 70- B-24 
YVOgQW 1950- 25- 26- A-16 

ROANOKE DIVISION 

AV6KG... . 488,376-252-646- W6TT.,.. 471.144-268-586- 
W6JHV.. .293.832-212-462- W6IDY.. .194,376-178-364- 
W6KXG... 123,816-134-308- 
W6ÏPH.... 67,626-102-221- 
WfiPQW..,.43.239 71-203- 
K6AUC... .24,843- 58- 91- 

W4TFT  168- 7- 8- A-25 
Virginia 

\V4RQR.. .615,228-307-668- 0-76 
W4PNK.. . 456,624-252-604- 0-57 
W4JAT.. . 439,674-254-577- 0-70 
K4GMX.. .396.927-241-549- O-80 
K4NAA9.. .265,005-195-453- 0-62 
\V4PR0.. .263,3 40-190 462-AO-70 
W4JFE... .111,220-134-280- A-47 
\V4UAG...105,400-124-286- B-48 \V4WBC,. .74.613-119-209- B- - 
\V4SNR.,. .56.496-107-176- B-39 
K4ZKI 43,032- 88-163- B-46 
\V4ALJ.... .17.751- 61- 97- B- - 
VV41JT 14,616- 58- 84- B-36 
\V4GF, ....10,143- 49- 69- B-10 
\\'4UBE 9660- 46- 70- A-50 
W4CQ1,.... .9225- 41- 75- B-10 
\V4KMS 7182- 42- 57- B-12 
K4CQM.... .6358- 34- 63- A-12 
\V4AKP.... .4500- 30- 50- B-12 
K4ELG 3861- 33- 59- A- - 
YV40XQ 3567- 29- 41- 0-18 
W4AMP 3444- 28- 41- A-10 
W4KFC (\V4KFC, K10KZY 

836,097-337-827- B-96 W4NPT (\V48 ORT RYGV, K6- 
J1C)... .363,258-217-560- B-79 

Virginia 
U'SBMR.. .73,776-106-232- A-15 
\V8LSJ.,.. .29,304- 71-138 B-23 
W8DIE... .29.025- 75-129- 0-16 
\V80DV... .14,994- 49-102- 0-23 

ROCKY MOUNTAIN 
DIVISION 

('olorado 
\V0EYVH. 121,824-144-282-BO-72 
KDEPK 23.064- 62-1.21- B-22 

t. 'tah 
W'TBAJ... 62,400-100-208- A-48 

AVtr Mexico 
\V50K..,. 102,999-139-247- B-46 ■YVSFJE..... 95,256-126-252-AC-03 
K5LMJ... .34,020- 81-140- B-20 
K5LXE... .16,182- 58- 93- A-44 

SOUTHEASTERN 
DIVISION 

Alabama 
\V4KAr,.. .89,148-138-216- 0-37 
K4RJM.,,. 15,591- 91-169- A-24 
\V4USM....42.958- 94-153 B-10 
\V4\VOG,... .9240- 44- 70- A-17 
VV4DS 8316- 44- 63- -18 \Y4DSJ 4320- 36- 40- A-22 
K4LNA 2448- 24- 34- B-12 
K4CXC 672- M- 16- A- 3 
K4ZXX ,.369- 11- 11- B- 8 
K4MMO ( K4s MM0 SSB) 

132- 9- 16- A- 2 

K4Q1.1. .. 
\V4A1X.. 
K.4SXR.. 
\Y4GXB.. 
K4RID... 
\V4AHY«. 
K4IEX.... 
\V4PLi,.. 
K4QIE... 
K4ZCP... 
W4LYV.. 
K4VNT..- 
\V4EFX.. 

Sortk Carohna 
.246,963-191-431- 
.235.818-198-397-1 
.224,256-192-390- .154,908-156-331- 
,1111,625-125-271-/ 
..16,956- 91-172- 
..39,150- 87-150- 
..25,536-! 64-133- 
..12,096- 48- 84- 
....6732- 44- 51- 
... .3276- 28- 3fl- 
,.,.3168- 24- 44- 
 6- 1- 2- 

\V4ZKU....31.974- 73-146- B-24 \V4PDP 7524- 44- 57- B-16 
W4LDD 7020- 39- 60- A-35 
K4TEA 3402- 27- 42- A-13 
\V4JrT,......972- 18- 18- - - 

SOUTHWESTERN 
DIVISION 
Lan Angele$ 

\V6 Y M D10.865,389-343-841 - G-no 
K6VTQ, -.317,106-223-474- A-66 
VV6N\VL, .254.016-192-441- B-6n 
\V6MKL. .190.740-170-371- C-lU 
W6NKR. .171,216-174-328- ('-75 
\V6L\VY,. 119,394-134-297- B-68 
WfiWWQ.. .73,920-140-176- (4-36 W6BXL... .66.006-114-193- 0-27 
W60SU ... .65,073-109-199- O- - 
W6CIS 62,856-108-194- O- - 
W6NNV., .56,682- 94-201- 0-3! 
\Y6APH... .54,432- 9B-I89-BO-57 
\V60ES. ... 48,306- 97-166- B-45 
\V6ID 47.229- 91-173- 0-27 K6IYJ 13,848- 87-168- B-63 
K6LGF 37,887- 73-173- O-30 
W6MXN. ..34,440- 82-140- B-32 
W6CYV,.. .33,972- 76-149- 0-22 WfiPTFZ... .32.856- 74-148- .B-34 
\Y6AJJ 30.459- 71-113- A-48 
K6JBP 26,334- 66-133- B-35 
\\'6tJQQ....21,102- 58-123- O-20 
K6ZKG.... 19,320- 60-108-AB-37 
\Y6GSL.... 14.847- 49-101- A-15 
KOLAS 11,172- 49- 76- B-9 
\Y6ZMX 8100- 15- 60- B-15 
K6ZCL/6 6804- 36- 63- A-30 K6GLS 4704- 28- 56- B-12 
K60CX 4116- 28- 49- B- - 
\Y6\YQT 3330- 30- 37- B-12 
\Y6AM 3306- 29- 38- O- 3 K6CJF..... .3276- 26- 42- A-17 
WGNEX 2268- 18- 42- B-21 
\Y6RCV 2223- 19- 39- B-20 
K6CQF 1368- 19- 24- B- 6 
K6PXQ 825- 11- 25- A-10 
K6BFZ.  
\Y6MHS  
K6AHA,  
KN6TUN  
K6ICS   

6- 11- A- 3 
7- 9- B- 7 
4- 7- A-2 
5- 5- A- 5 
1- l- A- 1 \Y6RW (5 oprs. i 

874.650-343-850- O-00 K6EVR (4 oprs.) 
812,160-320-816- 0-96 

HWU OVeNJU, K6LKG) 
259,290-201-430- C-80 

WGOIV (W60IV, K6VNX) 
13,395- 47- 95- B-26 
.Iri^ona 

V\7ATV.., 145,509 199-287- 0-55 
W7ZiîD. , ,87,048-124-234- B-39 
W7IMA 54,261-119-152- B- - 
\Y7ENA....26.703- 69-129- A-54 
K7BWH.. .18,981- 56-113-AC-4Q 

South C'uotina 
K4RJA 480- 10- 16- A-10 

Eastcru Florida 
YY4FVR.. .536,256-266-672- 0-72 
W4BJ..... 405.030-230-587- 0-87 
W4LVV. .362,381-232-522-ABC-65 
\Y4AlZK. . .316,017-219-481- C-- 
K4TML.. .277,296-218-424- 0-37 
W4FYI. .. 140,895-155-8(l3-BO-47 
K4PDV.... 76.608-112-228-BC-50 
W4EIE,... .61,110-105-194-80-44 
K4DRO 47,094- 94-167- A-2Û 
\Y4BHC 22.272- 58-128- A-27 
W4NYF 9000- 50- 60- 0-25 
K4SCZ 4557- 31- 49- B-ll 
K4DUH. ... 3944- 34- 40- A-25 
W4ZQK 2508- 22- 38- A-25 
\Y7HDM/4, . .870- 15- 20- A-U 
\Y4EEO 663- 13- 17- A-10 

WeAern Florida 
W4IEH... .33.306- 91-122- C-51 
\V4LCY 588- H- 14- B-10 K4TXU (^Y4JV. K4TXU) 

88,818-113-262- B-51 
(Jeorgia 

\V4BYU... 191.862-171-374- O- - \Y4DXX... 164,162-lô8-349-BO-7fi 
W4F1J. ... 130,356-153-286- 0-53 
K4HRG.. .124,800-160-260- 0-48 
W4YWX.. .86,394-119-242- B-38 
W4TED... 55,836- 99-188- A-40 

W6ZVQ... 
W6LRIT... 
W6RAN.., 
W6JVA... 
W6PLK.., 
K6EC.,.., 
\Y60AE... 
\V6KSM.. WfilSQ.... 
\Y6JH.... 
\Y6LUN... 
W60HV,. 
\V6\VSV.. 
\V6BGF... WA60EZ. 
W6YZD.. 
W6WSW.. 

San Diego 
.426,750-250-569-1 
.204,732-188-363- 
.129,204-148-291- 
.115,902-137-282-.' 
. .99,351-133-249- 
..70,725-115-205- ..58,344- 88-221- 
, .47,196- 92-171- 
. .35,574- 77-154- 
. .22,320- 62-120- 
..20,898- 54-129- 
...7332- 47- 52- 
...3534- 31- 38- 
,...918- 17- 18- 
...600- 10- 20- 
....324- 8- 12- 
....144- 6- 8- 

Santa Barbara 
W5GSE/6.103,680-128-270-AC-G6 
\V6A LQ.... 77,274-106-213- 0-30 
W6GTI (4oprs.) 

412,344-249-552- O- - 
WEST GULF DIVISION 

Noithern Texas 
W5RDL.. .204,711-181-377- C- - 
W5QF 55.575- 95-195- A-34 
\Y5KIP... .38,304- 96-133- 0-25 
W50LO... .32,370- «3-130- 0-37 

58 QST for 



K5MBB 26,937- 73-123- B-32 
\V5AJA 26,703- r,vi-129- B-36 
KSAUZ... .16,128- 56- 96- B-36 
K5PNP 1950- 33- 50- A-20 K5HWY 510- 10- 17- B- - 
W5ANE -132 12-12- A- 5 
K50JI (8 oprs.) 

120,717-153-265- 0-8Û 
K5HWK (KSs HWK KOR) 

9225- 41- 75- B-28 
Oklahoma 

W5DQV.,. 150.150-154-325- (>37 
W5AFX....80,340-130-206- C-29 
K5BBA 810- 15- 18- A-20 

Southern Texan 
\V5BRR... 268,938-201-446- C-51 
W5ZD.... i93,842-178-3fi3-BC-70 
\Vf5PM.... 157.635-155-339- C-45 
K5JZY.... 100,368-136-246- A-75 
K5JCO 68,452-109-211- 0-55 
\V5LBC... .60,681-113-179- 0-37 
W5MC0.,. 39,840- 80-166- A-55 
K2JVN/5.... 1953- 21- 31- A-10 
W5SU 798- 14- 19- - 4 K5LLJ 48- 4- 4- A-12 
K5JNY (KSs ABV ABVV) 

495,010-260-636- 0-93 

CANADIAN DIVISION 
Maritime 

VE1EK... 116,028-132-293- A-44 
VE1PQ 88,500-118-250- B-45 
V02NA....41,184- 78-176- B-60 
VE1ÎM.... 17,982- 54-111- B-- 
VElAEH... 12,320- 40-106- B-28 
V02A\V 4680- 26- 64- A-17 
VElEP 351- 9- 13- - - 

Quehec 
VE2YU.. .285,735-215-443- B-65 
VE2(YA... 182,655-165-369- B-63 
VE2AYY.. 143,934-161-298- A-65 
VE2BP 14,025- 55- 8i-AB-42 
VE2ARA..., 1500- 20- 25- A- 9 
VE2AJD 936- 13- 24- A- - 
VE2VV\Y (VE2s VQ WW) 524,124-276-633- .B-93 

Ontario 
WOAIH/VES 

281,418-207- 
VE3DIF.. 198,276-164- 
VE3BOG.. .70,854-103- 
VE3ES 67,266-111- 
VE3DT.... 49,056-112- 
VE3QU....46,410- 85- 
VE3DCI.. .26,394- 81- 
VE3PV.... .23,205- 65- 
VE3DG\V... 9243- 39- 
VE3BMB 8160- 40- 
VE3DH 5772- 37- 
VË3BGA.....5355- 35- VK3EMZ... .2475- 25- 
VE3CGL 1220- 20- 
VE3RIT (7 oprs. i 

35,721- 81- 

458-BC-36 
103- ( >44 
232- 0-35 
202- B-40 
146- B-60 
182- A-33 
106- B-32 
119- A-26 
79- B- - 
68- A-14 
52- B- 6 
51- A-13 
33- A-IU 
21- À-18 

Mani/ûba 
VE4RO. ..311,502-193-538- 0-70 
VE4SX.....45,360- 90-168- A-30 

Saskatckewan 
VESYL.....98,125-125-265- B-64 
VE5PM 2967- 23- 43- B-U 

Alberta 
VE6BY....79,134-121-218- B-30 
VE6HG.... 13,320- 40-111- A-38 
VE6QV 6732- 33- 68- A-23 
\V7PSO/VE6.. 324- 9-12- A-2 

British Columbiu 
VE7ZM...282,186-183-514- A-7C 
VE7EH... 110.826-131-282- A-57 
VE7VP 3944- 29- 46- A-24 

Yukoh'N. B'. T. 
VE8TO....82,422-114-241- B-50 
VE8MJ 3429- 27- 44- 0-11 
VE8AY (6 oprs.J 

2667- 21- 43- B-33 
Bafjled hland 

VE9NG........S8- 4- 8- À-73 

A/i7eria 
.FA9VJ 11,400- 19-200- 
FA3DU ^.8840- 20-148^ 

Belgian Congo 
OQ5KJ 174- 2- 29- 
OG5JR. 54- 1-18- 

Canaries 
EA8BF.. .200,655- 65-1029- 
KA8BK... .25,488- 24-354- 

Britrea 
ET2KY. .134,640- 44-1020- 

Kenya 
VQ4KPB 2700- 20- 45- 

Liberia 
EL1K 13,968- 24-194- 

Lihya 
5A3TQ... .130,778- 46-948- 

Madeira 
CT3AB.,, .45,990- 42-365- 

Morocco 
ON8JE...326,244- 62-1754- 

Nigeria 
ZD2GUP 8952- 24-126- 

Northern lihodesia 
VQ2AB 108,636- 44-823- . 

Southern Rhodesia 
ZE8JJ 16,225- 27-218- . 
ZE2JS 15,750- 30-175- . 

Syanish M orocco 
EA9AP 76,347- 51-499- , 

Tanganyika 
VQ3CF 18,135- 31-195- 

Uni n of South Africa 
Z86AUU 81,604- 46-595- , 
ZB5RS 19,152- 18-356- , 
ZSIO 1260- 14- 30- , 
ZB2CA 480- 8- 20- , 

Aaiatic liuman S.F.S.R. 
UA0OM... .92,655- 45-687-AB-40 
UA0GF... .64,578- 47-468- A- - 
UA0LB 37,476- 36-347- A-24 
UA0CI 18,666- 34-183- A- - 
LIA9KVB 5742- 11-174- A- - 
UA9AR 3598- 14- 86- A-13 
UA9JF..... .3306- 19- 58- A-10 
1.1 A9KJA.....2676- 12- 77- A-12 
11A9KAG 1853- 17- 87- B- 4 
l)A0KCK. ...1440- 8- 85- A- 9 
UA9KJF 837- 9- 81- A-83 
UA0KBB 48- 4- 4- B-12 
UA0K1A (5 oprsj 

180,252- 54-1120- A-75 
UA0KSA (3 oprs.» 

161,145- 45-1224- B-60 
i.JA0KFG (multiopr.j 

83,190- 47-590- E-78 
UA9KCC (multiopr. ) 

35,700- 35-344- B-96 
UA9KHA (3 oprs.) 

29,160- 30-326- B-96 
IJA0KQB (3 oprs.) 

22,818- 17-448- A-UO 
UA0KJA (multiopr.) 

12,692- 19-225- B-23 
UA0KKB (multiopr.) 

5454- 18-101- B- - 
UA0KUV (3 oprs.) 

5278- 14-129- B-34 
UA0KQA (multiopr.) 

5225- 11-159- B-50 
UA9KAU (3 oprs.) 

2160- .12- 60- A-U 
IJA0KUA (3 oprs. ) 

1320- 12- 37- B-10 
UA0KCA (2 oprs.) 

450- 6- 25- B- - 

Formosa 
BV1USB.. .33,306- 26-427- A-62 

Hong Kong 
VS6DS..,, ,23,726- 33-842- A-48 
VS6AE 11,531- 13-297- A-20 

ïndia 
VU2RM... .27,859- 29-326- A-23 
VrU2JA    .816- 8- 34- A- - 
VU2SL,...... 108- 4- 9- A- - 

hraei 
...11,704- 14-280- 

Ja-pan 
JA1VX... 177,540- 63-2527- 0-70 
.ÎA7AD 73,800- 40-615- A- - 
JA1BKV. . 32.832- 38-283- A-53 
JA3AA 28,108- 36-252- A-25 
JASJM. ... .15,096- 34-148- A-24 
JA3C8 14,711- 47-105- A-45 JAIBF 14,353- 31-156- A-- 
JA3BB......9828- 26-126- B-10 
JA2DN 9792- 16-204- B-26 
JAlAS 7740- 20-130- A- - 
JA9AA 7137- 13-183- B-13 
JA1AB 6864- 13-176- A-tO 
JA2JW 6480- 24- 90- A- 8 
•lAlBOR 5904- 18-110- A-2U 
.rA2\VB 4860- 15-108- A- - 
JA1AFF 4824- 18- 90- A- - 
JA2BJ 3066- 11- 73- A-2Û 
JA2DO 3003- 11- 93- A-14 
JA1AOA 2856- 14- 68- A- 7 
JAIBSO 2385- 15- 54- A- - 
JA8GR 85- 6- 6- A- - 
JA2F\V 70- 2- 12- A- 5 
JA4KX, 27- 8- 3- A- 1 JAlPiS 6- 1- 2- A- 1 
,IA3TR, ,..   3- 1- 1- A- 1 

Kazakh 
1JL7JA. 7964- 22-122- A-19 

Laos 
XW8AI.  987- 7- 47- A-- 

Lebanon 
(.)D5CT... ,101,116- 49-701- A-59 
ODS Al 13,650- 25-186- A-26 

Maldives 
VS9MB,.. .20,460- 33-207- A-30 

Ityukyus 
KR6ÀK. .159,432- 52-1022-AB-59 
KR6BF.. .118,776- 49-8)2- A-76 

Singapnre 
VS1JW S853- 13-227- A-17 

Thailand 
HS1C 76,260- 31-820- B-38 

Ihbek 
UTSKAA (3 oprs.) 

3794- 14- 91- A- - 

Burina 
XZ2TH.... 46,284- 28-551- A-57 

Aland 
OH0NG.... 14,256- 33-144- A- 

Armenia 
UG6KAAH 73C8- 14-174- A-13 
UG6AW 58.5- 9- 23- A- 6 
T.JG6LA 240- 5- 16- A- 3 
UG6AN 3- 1- 1- A- 1 

Autfria 
OE1RZ...280,545- 59-1686- R-82 
UE3VP,..,131,768- 54-814- A-51 
UE8VI 54,120- 41-440- A- - 
OË6FD.,. .13,156- 23-191- A-12 
OE1LO 6888- 28- 82- A-33 

Azores 
CT2AI...177,984- 32-1854- A-- 
CT2BO 23,320- 23-338- A-28 

Be.lgium 
ON4T.JC... 174,468- 62-940- A-55 
ON4HVV.. .34,976- 32-367- A-- 
ON4UF... .13,344- 32-139- A- - 
0N4DY 4121- 13-106- A- 7 

Bulgaria 
LZ1AF 45,744- 24-642- A-37 
LZ2KBB 9204- 13-236- A-22 
LZ1AM 2262- 13- 58- A- 2 

Czechoslomkia 
OKîHX. .333,928- 67-1672- G- - 
OK1MG..186,480- 60-1036- A- - 
OK3KMt). 110,877- 39-953- A- - 
OK1ZL....103,500- 15-769- A-55 OK1EV... .53,270- 35-511- A-lfi 
OK1SV 27,160- 40-228- A-20 
UKIGU....25,020- 20-422- A- - 
GK2XA... .21,025- 29-242- A-14 
QK3KFE«.. 15.264- 24-212- A- - 
OK1AEH...10,143-21-161- O- - 
GKIAC .5852- 11-178- A- - 
OK1UK 4719- 13-121- B- - 
OK2KJ. 3549- 13- 01- A- - 
OKIAAA,... 1980- 11- 60- A-- 
OK2RT 810- 9- 31- A- - 
OKIZW 594- 9- 22- A- - 
OK3EA (OK3s DG EA) 

291,525- 69-1418- A-54 
OK1KVV (UKls DE FOI 

139,293- 63-741- A-61 
OKIKKJ (4 oprs.) 

86,730- 49-592- A-52 
Denmark 

OZTBG...413,220- 71-1940- B-56 
OZIVV 182,070- 63-973- A-31 OZ3FL.. .139,050- 45-1030- A-48 
()Z3SE 134,091- 47-951- A-5U 
OZ2KD.. .100,793- 49-686- A- - 
OZ1H 61,083- 33-617- A-42 
OZ7G 16,804- 16-350- A-12 
OZ4RT,.,. .15,912- 17-313- A-22 
OZ7AX 13,225- 28-194 À-39 
OZ6fiS 9180- 15-207- A- - 
OZ70F 2180- 10- 73- A- - 
(.)Z5SQ (OZ5BQ, OZ7LS) 39,864- 44-307- A- - 

G4CP... 
G3HJJ.. 
GSiCP... 
G2DC... 
G2QT... 
G3ABG. 
U2AOL.. 
G3MBS. G2HPF.. 
G3APN. 
G3NBE. 
G3EYN. G6NV... 
G31E\V.. 
G2AJB.. 
G3GJW., G3DSF,. 
G3KSH.. 
G3\VP... 

England 
.857,939- 81-1473- 
271,670- 70-1301- 
267,852- 68-1313- 
.249,972- 74-1126- 

80.755- 65-1209- 
93,158- 63-1022- 
.98,670- 46-715- 
.82,775- 55-513- 
.79,200- 55-480- 
.51,904- 32-545- 
. 43.622- 31-428- 
.41,031- 47-291- 
.38,220- 39-335- 
.27,384- 28-326- 
.20,019- 41-163- 
.11,560- 26-187- . .7452- 36- 69- 
..1089- 29- 47- 
..1401- 12- 39- 
Estonia 

UR2BU ... .94,248- 44-715- B-32 
UR2AT 2266- 11- 73- A-12 
irR2KAA (UR2s AE AR C\V) 

381,714- 58-2220- B-82 
(JR2KCA (3 oprs.) 

183,150- 50-1224- B-61 
U R2KAE ( 3 oprs. ) 

80,059- 37-810- B-93 
European Russian S.F.S.R. 

0A1TQ... .72,656- 38-613- B-46 
UA6AG 36,972- 18-695- A-37 
UA4IF 22,227- 31-289- B-15 
UA4HP....16,728- 34-165- B-12 
UA3DR,.. .12,936- 28-154- A- - 
UA6LF 4080- 20- 68- A-18 
UÀ3LZ 3600- 15- 80- A- - 
UA3YR 2928- 16- 61- A-12 
UA3DB 2280- 10- 76- B- - 
UAITP 2211- 11- 67- B- 6 
UA3KFB... .2130- 10- 71- A-16 
UA3TZ .308 7- 15- A- - 
UAIYH 264- 8- 11- A- - 
UASKYA 6- 2- 2- A- 4 
tJA4KED (3 oprs.) 

27,630- 30-307- B-44 
UA3KÛE (multiopr.) 

16.416- 24-128- A- - 
tJA4KEA (multiopr.) 

8780- 15- 84- B-24 
tIA6KAC (multiopr. ) 

2784- 16- 58- B-14 
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11A !KiSA (3 oprs. ) 
1581- 12- 44- .4-17 

UAfiKAB ("multiopr. I 
126(1- 10- 42- A- 8 

HA IKAVB (3 oprs. ! 
1230- 10-41- B- 9 

Fnrrocs 
OV8RJ 624- 8- 20- A-- 
OY7ML 54- 3- 6- A— 

Finlan d 
omA. .208,650- 50-1398- A- - 
0H60B. . .113,006- 40-831- A-80 
OH3NY,, .108.943- 45-807- A- - 
OH8PX... .71,148- 44-539- U- - 
OH5RZ... .64,722- 42-517- A- - 
OH18N... .44,730- 30-504- A- - OH7NW, . .39,171- 33-396- A-35 OH2FT 21,812- 28-260- A-14 
OH2XK... .20,503- 29-238- A- - 
OH3RS 15,312-24-213- A-- 
OH6RC.... 14,938- 1.4-357- A-22 
01i2fcnY .^7050- 15-158- A-18 OH2IZ 4736- 16- 99- A- - 
OH5RO 3952- 19- 70- A- - 
OH2GF 2988- 12- 85- A- 6 
OH9QL 2160- 16- 45- A- - 
OH3RQ 1510- 10- 51- A- 6 
0H20J 975- 13- 25- A- 8 
OH5AA 520- 8- 23- A- 5 
OH2YV 288- 0- 16- A- - 
OH7PR 204- 6- 34- A- - OH5QV 105- 5- 7- A-- 
OH5RU 27- 3- 3- A- 2 
OH2AA rOH2s KH LP1 

24,885- 35-237- A- - 

FSVJ, .. .289,008- 72-1343- A-51 
FSZF. .. .209,734- 71-1008- A- - 
F8TQ 76,340- 55-400- A- - 
F7FD 75,650- 50-511- A-- 
F9BB 37,408- 28-447- A-25 
F8TM 20,055- 45-193- A-- F311 14.472- 24-201- A- - 
F8KA 8319- 17-169- A-- 
F3SQ 3705- 13- 95- A- - 1*'9('E 3486- 1 4- 83- A- - 
F8VO 3480- 20- 58- A- - F8EP 2850- 19- 50- A- - 
F2NZ 1836- 12- 51- A- - 
F3MD 621- 9- 23- A- - 

Ceorgia 
T.IF6FB 2880- 13- 74- B- 6 
UFBKAF 13 oprs.l 

19,040- 17-374- B-49 UF6KPA 43 oprs. l 
3084- 12- 86- A-13 Ï.TF6KAE (2 oprs. 1 
2160- 12- 62- A-10 

Germany 
DJ2HC..310-992- 76-1364- B-45 
D.riBZ., .280.768- 64-1467- B-65 DJ2KR. .276.570- 63-1475- B-63 
DLTCW..263,142- 66-1329- R-5B DUiniB". 28,842- 38-254-AB-38 
DL8CM.... 14,927- 31-140- A- - 
DL7BQ.,. .14,448- 24-204- A- - 
DL7EN 3198- 13- 82- B- 7 
DL4MG 1296- 12- 36- A- - 

Greece. 
SV0WP. .621,600- 74-2800- B-85 

Hungary 
HA8WS... .66,650- 50-447- A- - 

MA5DH....31,024- 28-370- A-- 
HA0HN 8840- 13-230- A- - 
HA5BW 6237- 21- 99- A- - 
HA5BI 4147- 13-107- A- - 
HA6NJ. ......576- 9- 22- A-- 
HA5AM 360- B- 20- A- - 
HA5KFR 14 oprs.) 

174,815- 46-1267- A-- 
HA5KAG (3 opm.) 

78,888- 38-707- A- - HA1KSA (4 oprs.l 
73.626- 42-590- A- - 

HA8KCIT (2 oprs.l 
9087- 13-230- A- - 

L.land 
TF3KG... 127,959- 51-842- A-47 TF3PI 86,544- 48-601- A- - 
TF3AB 51,480- 31-520- A- - 
TF3MB 4992- 16-101- A- - 

Irdmd 
EI9J 247.320- 72-1145- A-31 
EI6D 130.364- 52-841- A- - 
EI9Q. . .50,706- 27-626- A-22 
lilSG .3705- 19- 70- A- 5 

Italy 
11 NT. ...221,247- 61-1209- B- - tIBLF 29,988- 34-294- A-14 
HER 25,710- 36-242- A- - M TOT 22,110- 22-335- A-26 
ITIAGA,. .21,120- 30-238- A-32 
HZCN 8024- 17-158- A- - 

Latvia 
fJQ2AS..., 143,136- 50-866- A-58 

Moldavie 
IT05AA... .62,912- 32-657- A-25 

N dherfond* 
PA0LZ...505.020- 76-2215- A-78 
PA0LOU.403,670- 74-1838- A-68 
PA0VB...296,100- 70-1410- A-00 PA0BW, .271.018- 68-1336- A-68 
PA0LU 76,479- 53-481- A-32 
PA0TAU... 42,810- 42-340- A-- 
PA0\VAC...34,425- 25-459- A- 8 PA0SNG.. 33,988- 29-393- A- - 
PA0KZ 31,730- 38-282- A-24 
PA0YN... .26,904- 38-236- A- - 
PA0CF 20,720- 37-188- A-31 
PA0WTJ,, .15,810- 34-155- A-20 
PA0RU 7140- 28 85- A- - 
PA0TA 798- 14- 19- A- - 
PÏ1NTB (3 oprs.l 

22,624- 32-236- A-B7 
Northei n Irdmd 

GISUIt 83,520- 48-580- A-15 
A'orway 

LAIOA—117,501- 53-739- A-49 
LA7AE 91.608- 44-694- A- - 
LA2HC. . . .78,312- 52-502- A- - 
LA4SE 72.078- 41-586- A-SB 
LA3SG 68,040- 42 540- A-45 
LA6U 52,608- 48-377- A- - 
LA4LE  13,818- 36-406- A- - 
HA4K 1092- 14- 26- A- - BA2Q 135- 5- 9- A-- 
i.AlK (4 oprs. ) 

121,660- 55-742- A-6Û 
Folmd 

8P5AR,.. 171,304- 56-1026- B-68 
ÎSP8CK 85,550- 50-571- B-09 BPSHU 60,114- 43-466- B- - 

8P4JF, , 
8P6VVM. 
8P6LB.. 
îSPSHR.. 
iSP9DT., 
,SP2CO., 
SP5ZA.. 
SP6XA,. 
8P2EQ.. 
SPSAAT. 
SPSPRG. 
8P8MJ., 
8P6DB., 
BPSHS... BI'SAG. . 
SP9SF... 
SP6KBE 

.. .55.890- 45-416- 
.,,40,800- 34-400- 
.. .39,732- 44-301- 
.. .35,028- 36-329- 
,, .26,124- 42-208 
,..11,988- 27-148- ...11,802- 21-190- 
... 10,759- 29-124- 
...10,710- 14-260- 
,..10,388- 28-124- 
...9450- 18-176- 
....1836- 18- 34- 
 720- 10- 24- 
 660- 11- 20- 
 426- 6- 24- 
 210- 5- 16- 
12 oprs.) 

63,180- 36-586- 
ISPls JV PWI 

20.800- 16-438- 
Partugai 

OTITT... .88,125- 47-632- A-33 
Scattmd 

GM3EOJ.. 161,406- 03-854- A-- 
GM8FM . . .66,270- 47-470- A-25 
OMSSQ... .37,695- 35-359- A- - OM3MCH.. 17,784- 19-312- A-17 
GM5CL 3318- 14- 80- A-10 

Sti'-iin 
EA1AB... .150,984- 54-932- A-38 
EA5CS.... 124,740- 54-775- A-35 
EA1CP,,... 18,960- 40-408- B-t9 
EA3KT,...46,065- 37-415- A 40 EA4CE 43,092 42-342- A-41 
EA2CR 8220- 20-137- A- - 
EA5FU 2340- 12- 05- A- - 

SM5CCE.1i 
SM5BCE..J 
SM5UIJ... 
SM7EH... 
SM3BNL.. 
8M4.AEQ.. 
SM1BVQ.. 
SM7MS, . 
SM5CKG.. 
HM5AJR.. 
8M4AWW. SM5AHJ... 
SM5XX... 
8M5ATK.. 
SM5AQV, . 
SM5BBC.. 
SM6AMN . 
SM7BVO.. 
SM5RC.... 
SM6JY.... 
SM5AVV.. 
8M3VE..,. 
SM5BUR . 
SM6NN 14 o 

White Russian d, S. R. 
UC2AA... .47,854- 42-383- A-18 
U02KAC (3 oprs.l 

22,338- 17-438- B-15 
Yugwlaria 

YU2QZ ...20,616- 24-289- A-26 
YUISF  17,864- 22-284- A-39 
YU1YE ...13,134- 22-201- A-38 

NORTH AMERICA 
Alaska 

W9KLD/KL7 
481,824- 72-2231- C-56 KL7BTF. .. 10.143- 23-147- A-10 

Rahamas 
eTTBT. 1,053.360-105-3344- A-90 

Bermuda 
VP9CR.... 116,802- 54-721- A-36 

Canal Zone 
RZ5LC... .201,210- 65-1032-A- - 
KZ5WZ,.,92,080- 10-768-ABC-15 

Costa Rira 
TmVD....83,334- 38-734- A-25 TI2RO  1800- 8- 75- A- 3 

Groenland 
KGIAQ...179,883- 69-869- B-32 OX3UD 3924- 12-109- A- - 

Mexico 
XE20K,.360,240- 60-1522- A-ffl) 

Puerto Rico 
KP4CO, .363,168- 78-1552- B-52 
KP4KD.. 165,600- 46-1200- .4.-18 
KP4AKI.. .91,538- 37-832- .4-73 

St. l.ucia 
VP2LO 28.027- 33-273- A-21 

Turks A Caieos 
VP5FP...322,650- 75-1134- A-45 

VK5NO.. 
VK2GW.. 
VK7JB... 
VK2AQF. 
VK2PV.. 
VK5JT... 
VK3CX.. 
VK4X\V. 
VK3XB.. 

Australia 
.439,604 72-2010- 
.334,230- 65-1714- 

. .82,350- 50-549- 

. .55.751- 49-401- 

. .27.900- 31-300- 

..25,575- 31-275- 

.. 17,856- 16-372- 
....5213- 13-135- 
..,.1089- 11- 33- 

Swiizerlanà 
HB9QO..212,550- 65-1091- A-70 
HB9KO.... 13,608- 28-162- .4-18 HBOQA 1935- 15- 43- .4- 4 

i 

UB5WF. .210,689- 59-1192- B-38 
UB5TV. . .124.814- 59-716- .4-40 
UB5CI  14,100- 42-350- H-32 
1IB5EF 41,778- 33-422- A-- 
UB5CV 6649- 15-149- A-18 
UB5KAD (3 oprs. ) 

160,056- 54-988- B-70 
UB5KBV fmultiopr.) 

60,390- 33-610- B-38 UB5KCE (2 oprs. ) 
22,275- 27-275- B- - 

UB5KAU (3 gprs.) 
1760- 10- 59- A-24 
Wales 

GW3JI., .270,480- 69-1308- A-70 

Cook Islande 
ZKIBS.... 140,430- 62-755- A-29 
ZK1AK.... 10,900- 14-262- A-- 

F.astern Carolinas 
KC6JC 10,260- 15-228- A-20 

Fiji Islande 
VR.2DA. .186,355- 61-1023- A-18 

Hawaii 
K4461J.. .987.102- 93-3538- C^B 
KH6AYG.558,480- 80-2327- ('-70 
KH6MG..450,300- 79-1900- C-15 KH6BVM 191,580- 62-1033- A-35 
KH6BIB, 190.020- 60-1039- A-36 
KH6BG .188,160- 60-1047- A-22 
KH6COG.. 170,793- 63-905- A-18 KH6CQF...57,684- 14-137- A-35 KH6RR ...12,501- 31-461- ('-13 
KH6CJG..,28.923- 31-316- A-30 
KH6BXE...13,209- 37-119- A-7 
KH6CQD... 12,471- 27-154- A-10 KH6CSS. .11,951-' 17-235- A-31 
KH6COL,.. .1080- 15- 24- A- 4 

Shown here is VE8TO, whose 82,422-poînfer was tops 
from Yukon-N. W. T. Running 500 watts with a Collins 
431B transmitter to a "Vee", with 375-foot legs, did 

the trick. 

QST for 



Marianas 
Kf>TSQ/KG6 

105,3fi5- Sl-fiflO- i\-- 
ManhalU 

KX6C\V..221,i31- 19-1507- 1W 
KXBAF (4 oprs. i 

212,520- 47-1720- B-! 
Midway 

KMfiBL,.218.484- (18-1071- B-f 
Netherfonds New duinen 

JZ0HA 38,02(1- 14-923- A-1 
J20DA , .4212- 12-117- A- 

New Hébrides 
YJ1DL 36,531- 27-451- B-S 

New Zealand 
ZL1NG...242,136- 57-1416- A-.? 
ZL1MQ, . .135,408- 62-728- A- 
ZL2AXU.. .55,722- 37-502- A-! 
ZUAPM...48,960- 32-510- A-1 
ZL4CK 7560- 14-180- A- 

f'apua 
VK9XK.. 173,337- 57-1014- A-f 

Philippines 
DTT78V... .124,128- 48-862- B- 

Wake Isfond 
K6QPG/K\V6 

13,728- 22-208- A-1 

SOUTH AMERICA 
Aigentina 

MJ9DL,., ,45,990 35-438- A. 
LUSUF.,. .17,472- 28-208- A- 
LUIAAH... .0264- 35-193- A 

RoUtia 
VWCD 2343- 11- 71- A 

Brnzil 
PY6TF 8343- 27-103- B 
1,V4AXN..,,5707- 13-147- B- 

Chile 
CE3AG. .364,113- 60-1759- C- 
CEI AD .. .30,368- 37-355- B- 

('alombia 
HK5SG 10,731- 21-511- A 
HK3TH 1431- 0- 53- B 

ParaQuay 
ZFOAY.... 140,619- 57-826- A. 
ZPS.Tl'.  3000- 15- 69- H 

Peru 
OA4FA..... 77,154- 42-620- B 
OA5AGI....21.840- 35-208- C! 

Uruguay 
CX2AZ (OX2AZ 7CO OAJÏ 

46,035- 33-465- A 
Venezuela 

YV5GO......4488- 11-136- A 
» \V3MF\Y, opr. - WOFYT, upr. 3 \Y7YAQ, opr. < \V2MYK, opr. 

" Hq. staff — not eligible for award.6 YVl WPR, opr. '< W7DL, opr.3 W3- 
BOA, opr. » K4MXF, opr. '<• K6E\VL, opr. » BG6AV, opr. « OK3WX, 
opr.13 DL4FN, opr. 

^psii 

PHONE SCORES 
ATLANTIC DIVISION 

ï'aslern Pennsylvanm 
W3DHM. .261.660-196-445- (--75 
W3ALB. 202,608-168-102- P-70 
\V3K(îB.. 184,977-153-403- B-- 
W3EQA.. 104,284-124-282- C-48 
W3KT 86,352-112-257- C-- 
W31&ÎV... .71,904-107-224- B-50 
W3BB 61,275- 95-215- O-20 
W3Z8S 59,691-101-197- 0-62 
\V30EU ,,..51.528- 76-226- 0-37 
\V3GHM.. ,26,412- 71-124- B-20 
\V3H11A. . .17,751- 61- 97- B-40 
\V3(JRS... .10,944- 48- 76- A- 9 
\V3TJW 7068- 38- 62- B-30 
VV3FDY 6324- 34- 62- G- 8 
\V3QIAV 5643- 33- 57- A-21 
K3ALU^.,. .5616- 39- 48- A-10 
\V3PHL 4785- 29- 55-BC-28 
\V3LEZ 3936- 32- 41- B-K) 
\V3GHS 3813- 31- 41- B- 5 
\V3GHD 3483- 27- 43- B- - 
\V3ARK 1104- 16- 23- B- 6 
\V3ADZ,.... 1035- 15- 23- 0-6 
\V3KVYY.,.,. .918- 17- 18- C- 4 \V3MWO,.,..897- 13- 23- 
K3ALD 27- 3- 3- A- 2 
K3BPL 27- 3- 3- A- 1 
W3ECR ( W3s APO EOR, K3ADV) 

312.873-209-499- ( -80 
\V3KFQ (\V3s KFQ MQC QKV) 

249,444-164-507- 0-86 
\V3CGS (WSsCGS DQG) 127,896-146-292- B-70 

W3DRD., ,75.144-124-202- B-38 
\V3AYD.... 18,216- 69- 88- B-26 
W3NNX... 16,500- 55-100- A-34 
\V3HZG 2100- 25- 32- A-17 
\V3HSL 1800- 20- 30- A-19 
\V3GAU 972- 18- 18- C- 7 
W3KDP 594- 11- 18- -- 

VV3KLA 468- 12- 13- A- 3 
\V0BPO/3 18- 4- 4- A- - 
K3BQB 48- 4- 4- O- l 
W3GRF (4 oprs.) 

280,368-198-472- 0-96 
\V3GQF (10 oprs.j c 

12,768- 56- 76-B(.1-40 
Southern New Jersey 

\V2ZX 97.630-130-251- C-34 
\V2DMR...44,616- 88-169- 0-53 K2MPB.., ,34,410- 74-155-AB-10 
\Y2SZP 5814-38-51- A-28 
\V2ATE 4872- 29- 56- O- 5 
\V2QKJ 4410- 30- 49- B-18 
K2()EA 3534- 31- 38- A-15 
W2FXN 1296- 18- 24- C- 5 
K2UTR 1248- 16- 26- A-13 
K2ZOM 798- 14- 19- B- - K20PR .168- 7- 8- A-4 
\V2MEO 3- 1- 1- A-10 

ir 
W2PUN.. 
K2GXI. . 
K20MY.. 
\V2ROM. 
K2PMZ.. 
\V2RW*N. 
\Y2\V»SZ.. 
K21TM.. 
\\'2QJM., 
K2IAV., \V2Q01.. 
W2RUJ... 

stem New York 
159,390-165-322- 
110,121-141-261- 
.56,232- 99-190- 
.45,198- 93-162- 
34,425- 85-135- 

.21,318- 51-144- 

.11,421- 47- 81- 
...6840- 38- 60- 
.. .3588- 26- 46- 
.,.1026- 18- 19- 
 756- 14- 18- 
....624- 13- 16- 

Western Pennsylmnia 
W3TÎTD,...28,956- 76-127- A-70 
W3ZBF  5120- 40- 44- R-25 
W3MBN 2496- 24- 36- A- 7 
\V3ZAO ... 147- 7- 7- B- 1 
W3AOH (7 oprs.) 

417.312-224-621- 0-90 

À rapid rîse to famé descrlbes W9YSX. Only 17 years old, 
Skip bas 260 countries worked and confirmed, and scored 
640,845 points to lead the Indiana section on c.w.— 

nothing to sneeze at. 

CENTRAL DIVISION 

\V9NZM. 
K9BGL.. 
WORD... 
WWKU. 
W9PVA,. 
W9MW0. \V9TVG... 
\V9IUK... VV9PNY.. 
WQRYTJ,, 
W9YYG.. 
W9WIO. . 
K9GTK.. 
\V9KHG.. 
\\'9VTV.. 
W9PNE.. 
\Y9DRN.. 
K9HAT. .. 
K9DOF. -. K900U... 
K9BLY.,, 
K9HAJ... 

\Y9WHM 
\Y9LRH.. 
\Y9RKE.. 
W9JHB.., 

145.390-155- 37,422- 81- 
30,996- 84- 
24,272- 74- 
20,280- 65- 
11,484- 44- 

. 8316- 44- 
. .3948- 28- 
..3255- 31- 
..3174- 23- 
.. 1794- 23- 
. .1656- 23- 
..1273- 19- 
...660- 11- 
...420- 12- 
...330- 10- 
... .75- o- 
....48- 4- 
... 27- 3- 
... 24- 2- 
....18- 2- 

313- 0-66 
54- A-68 

123- 0-39 
110- 0-24 
104- B-27 
87- B-34 63- 0-23 
47- A-16 
35- À-25 
46- A-10 
26- A- 6 
24-BC- 8 
23- B- - 
20- B- 5 
13-AC-24 
11- A- 5 
5- B- 6 4. . 
3- A- 1 
4- A- 1 
3- A- 1 

Indiana 
164.160-152-360- B-64 
.26,544- 79-112- 0-70 
...7839- 39- 67- A-35 
...5967- 39- 51- B-24 

K90TTY .3828- 29- 45- A-23 
\Y9AVO 3672- 21- 51- A-24 
K90LO 3108- 28- 37- B- 6 
\Y9UM 960- 16- 20- O- 9 
K9D\VK 168- 7- 8- A-4 
K9PDH......147- 7- 7- -0 
\Y9UTQ 126- 6- 7- B- 6 

W'isconsin 
\Y9E\YC, .222,950-182-409- 0-75 
\Y9GIL.. .135,888-149-304- O- - 
W9LNM., .53,790-110-163- C-40 
\Y9MBF. . .25,272- 78-108- B-21 
WOQYW 8319- 47- 59- B-16 
W9NIJ .6042- 38- 53- A- - 
K9CJK ,2883- 31- 31- B-10 
\Y9RKP 2250- 25- 30- B-12 
WflOKH 2208- 23- 32- A- 7 
K9ALP 1932- 23- 28- A- 0 
W9BFK 1738- 22- 27- 0-18 
K9GSC 672- 14- 16-AB-21 
K9ELT 270- 9- 10- A- 3 
\Y9M.JE 234- 9- 9- A-U 
W9YT (W9s LPL SZR) 

15,675- 55- 95-AC-35 
DAKOTA DIVISION 

North Dakota 
W0BRH..,,. .2520- 28- 30- A-25 

(Conlinucd on page 192) 

An 807 for 20 watts scored EÀ8BF 200,655 points from 
the Canaries for one of the top c.w. scores from Africa. 

October .1959 


