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THE STANDARD OF COMPARISON FOR OVER 27 YEARS

HIGH FIDELITY

TRANSFORMERS
FROM STOCK

TYPICAL UNITS

LS-10X Shielded Input
iple line (50, 200, 250, 500600, etc.)
R e to 50,000 ohms ... multiple shielded.

F LS-18 Plate to Two Grids
g = Prlmary 15,000 ohm:
d

y 95,000 ohms C.T.

LS-50 Plate to Line

2 LE-50 15,000 ohms to muitiple line ... 15 db.
= : H level.
¥ 1 -
3 e oo o2 Fim ooy T LS-63 P.P. Plates to Voice Coil CASE  LS-1  LS-2 183

S Primary 10,000 C.T. and 6,000 C.T. suited
to Wllllamson MLF, ul.linear circuits,

2 25, 5, 7.5, 10, 15, 20,

T 30 ohms. 20 watts

Length. 318" 4-7/16” 5-13/1€
Width_.. 2%" 3%~ ”

Height.. 3%~ 4-3/16% 4-11/1¢€
Unit Wt.3 [bs. 7.5 Ibs. 15 ibs.

Mg

HIPERMALLOY sev!h -

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

A-10 Line to Grid
Multiple line to 50,000 ohrn zrid

ULTRA COMPACT series

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

e

(A=) A-18 Plate to Two Grids
15,000 ohms to 80,000 ohms, primary and
! y both sph!

ae3ronac 28

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

sraRRLDS,

K728 A-26 P.P. Plates to Line
Iap,ooo ohms plate to plate, to multiple
ine.

-

OUNCER CASE
Diameter
Height ... .
Unit Weight

WRITE FOR
1959-60 CatALOG
[
OVER 900 ITEMS

FROM
TOCK

UNITED TRANSFORMER CORP.

150 VARICK STREET, NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 4Cth STREET, NEW YORK 16, N. Y. CABLES "ARLAB'’
. PACIFIC MFG. DIVISICN: 4CC8 W. JEFFERSON BLVD. LOS ANGELES 16, CALIF.



From the engineering team
that developed the incomparable
HT-32A4 comes a transmitter

that brings SSB within

reach of all... HT.3 7

. The price:$150.00. Here, for the first time, is a moderately priced SSB
ransmitter that retains the essential performance characteristics which
made its big brother the most wanted single sideband transmitter of all.

“ Same power. Same rugged VFO construction. Identical VOX. And a
$mooth, distinctive speech quality that insures excellent on-the-air
reports.

ou can judge — and own — the HT-37 now. Your distributor will soon
ave it on featured display.

Technical Details

VFO employs double reduction dise  ucts down 30 db. Carrier suppres-
drive, fixed T.C. Sideband suppres- sion: 40 db. or better. CAL System:
sion 40 db. at 1000 CPS. 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  veetion with final operated at low
AM phone. Two 6146’s in the final. dissi~ation in standby. Size: 9147
3rd and 5th order distortion prod- high, 18147 wide, 163, “deep.

the new ideas in communict 1s are born at ...

~ hallicrafters

- Chicago 24, Illinois

Export Sales: International Division
Raytheon Mfg., Cou,, Waltham, Mass.



from. Collins Cetober. /5

2He KWV 7-

motile S'SE transcoiver

e covers 8—10 meters o upper or lower sideband, CW
e 175 watts PEP input « provision for external oscillator -
e extended frequency coverage available

fui
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EIMAC PIONEERED INTERNAL-ANODE TETRODES
PERFORMANCE LEADERS FOR OVER A DECADE

Developed and introduced to the industry in the
mid 1940’s, Eimac’s line of internal-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 processing 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, result in con-
sistently reliable tubes with an exceptional ability
to withstand high momentary overloads and peak
powers. Rugged filament design with high reserve
emission contributes greatly to their reliability
and long life,

Stable operation 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 Fimac internal-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 immediate delivery.

*Registered Trademark

EITEL-McCULLOUGH, INC.

San Carlos, California
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It pays to insist on

PR crystals

STANDARD OF EXCELLENCE SINCE 1934

AMATEUR TYPES

SPECIAL TYPES

Type Z-1 Aircraft
3023.5 Kc., .005%.....$3.45 Net

VHF Type Z-9R, Aircraft

For l.ear, Narco and similar
equipment operating in the 121
Me. region, requiring crystals in
30 AMec. range. Each....$4.95 Net
Type Z-1, MARS and CAP
(fficial assigned frequencies in
the range. Calibrated to .005%.
1600 to 10000 Kc........$3.45 Net

Type Z1, TV Marker
Channels 2 thru 13...$6.45 Net
4.5 Mc. Intercarrier,

0196 e $2.95 Net
5.0 Mc. Signal Generator,
1% $2.95 Net

Type 2XP

Suitable for converters, experimental, etc. Same holder
dimensious as Type Z£-2.

1600 to 12000 Kc., (Fund.) %5 KCuerreeeeeres $3.45 Net
12001 to 25000 Kec. (3rd Overtone) =10 Keu....... $4.45 Net

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

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

Rugged. Low drift, fundamental oscillators. High activity and
power output. Stands up under maximum crystal currents. Stable,
long-lasting, hermetically scaled; =500 cycleSemmm... $2.95 Net

24 to 27 Mc., PR Type Z-9A

Third overtone; multiplies into either 2-meter or 6-meter band;
hermetically sealed; calibrated 24 to 27 Mec.,, =3 Ke.; .050” pins.

50 to 54 Mc., PR Type Z-9A

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

COMMERCIAL TYPES

Commercial Crystals available from 100 Ke. to 70 Mc. Prices on Request.

$4.95 Net

$6.95 Net

bt . 25175,
e N ; calibrated to
LG e $2.95 Net
TYPE Z-9R RECEIVER CRYSTALS FOR CiTi-
ZENS BAND CLASS "D’—3Specify I.F, ire-
quency, also whether LF. is above or helow
transmitter frequency. Calibrated to .N0H%.
$2.95 Net

TYPE Z-9R RADIO CONTROL CLASS “c*

#( € _assigned frequencies in megacycles:
26,9095, 27.045, 27,0935, 27.145, 27,195, 27255
calibrated to US% . ..., .. ... ., $2.95 Net

Type Z-6A,
Frequency
Standard

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

100 Kc. .. $6_95
Net

Z-6A

Silver
Anniversary
Year
1934-1959

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. 8. A.




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities un the first of each
month (for preceding month) direet to the SCAMI, the administrative ARRL official elected by memnbers in each Section.
Radio elub reports ure also desired by SCMs for inclusion in ST, ARRL Field Organization station appointments are
available in the areas shown to qualified League members holding Canadian or FCC amateur license, General or Condi-
tional Clags or above. These include ORS, OES, ()Pb, OO0 and OBS, SCMs also desire applications for SEC, EC, RM and

PAM where vacancies exist. OLS appointment is available to Novices and Technicians.

ATLANTIC DIV ISION

Rhode Island

wWivxc Mrs, June R. Burkett 172 Ferris Ave.

Rumford 16

onstern Pennby Avaniy Allen R. Breiner Race St Tamagun
Maryland-Delaware-D, Arthur W. Plummer 4 Rexmere Rd. Haltimore 18, Md.
Houthern New Jersey K2nG Herbert . Brooks %00 Lincoln Ave, Palmyra
Western New York KUK Charles T, Hansen 211 Rusemont Drive Bullalo 26
Western Pennsylvanla W3UHN  Anthony J. Mroczka 475-5th St. Donors
[ i CENTRAL DIVISION.
"~ Tilinois WIPRN ldmond A, Metzger 1520 South +th St, springiield
Indianga worQC Arthur G, Evang K23 North Bosart indianypolis
Wisconsin WOKQB Cieorge Wolda 2103 South 9 St. Alanitowoe
DAKOTA DIVISION. S
Nurth Dakota WHHVA  Harold A, W cugel 821-14th st. Bismarck
Houth Dakota WHRRN  J. W, Sikorski 90 S, Menlo Ave. Nioux Falls
Minnesoty WHK3IZ dlrs, Lydia 8. Johnson 1258 Van Buren st. St. Paul 4
DELTA D[VISION .
Arkansas WAHZZY Ulmon M. Goings . (), Box 207 (%
Loutstana \\ SF] ‘\I () Thomas J. Morgavi .3409 "Beaulfeu 1t. Mletaire
Allssissippd WHE! John Adrian Houston, sr. 114 North ¥irst Ave. Cleveland
‘Tennessee W4 10 . W. Ingraham 105 West Park Drive Kingsport
. GREAT LAKES DIVISION.
Kentueky WisUD Robert A. Thomason 6826 h‘wtwuud Drive Owensboro
Michigan WEFX Haulph P, Thetreau 27209 W. Skx Mile Road Detroit
Ohio WBAL Wilson E. Weckel 2118 Tusearawas 8t., W i‘unton 8
. ~HUDSON DIVISION.
Jmstvrn New York W2EFU Cieorge W. Tracy 113% North Country (‘lub Drive Schenectady
N. Y, U & Long Island W2TUK  Harry J. Dannals RKFD 1, Arbor l;ame, Dix Mills  Huntington, L. L.
Nnrthern New Jersey wa2zvw Edward Hart, jr. 51 Washington st. Phillipsburg
RS MIDWEST DIVISION.
towa WYBDR Russell B, Marquis A07 North vitth Ave. Marshalitown
Kansas WOFNS Ras muud E. Baker 1()1-!- Lincoin 8t Neodoshiy
Missouri WaBUL . seh 711 8. Qakland $t, Webb Uity
Nebraska, WHEXP 8 lurlex h MeNeel Route 3, R¥D North Platte
e NEW ENGLAND DIVISI ON
onnecticut WITY Vietor L. Crawford RFD 5 bt.ldley Rough Rd. Danbury
Maine* WIJM D Jeftrey 1. Weinstein 79 Cal Portland
Eastern Massachusetts WIALP Frunk L. Buker, jr. a1 Athtlt‘ St North Quiney 71
Western Massachusetts WIBVR Percy <. Noble 37 Broad 8¢, Westfield
New Hampshire WIRMH  Robert H. Wright I8 Pine st ¢‘oneord

Vermont WIVEA Hurry A, Preston, jr. 10 Cherokee Ave. Iissex Jet.
NORTH\VLSTERN DIV1§ ONL....
Alasgku* LTBZO Kenneth &, Koestler 005 Sunrise Lirive Anchorage
Idsho WIGGYV Alrs, Helen M. M.;.Hleb Route 1, South Pacatello
Montang, WINPV/WXI Vernon L. Phillipg X 97 Hurlowton
Cregon WrIDX Iiubert R. MeNally 11903 .. Madison St. Portland 16
Washington W7PGY Robert B, 'Thurston T700-31st Ave., N.K, Seattle 15
PACIFIC DIVlSION - — I
Hawuil KHEBAED H‘m\ucl H. Lewbel 0. Box 3564 }lonolulu
Nevada WrviIiu Charles A, Rhines Box 1025 a1k
H'mm Clara Valley { X W, Conley Smith 67 Cuesta Vista Drive moutvrey
East Buy WEOJW B, W, Southwell 200 South Seventh St. Dixon
Han bmncisco L Leonard R. Geraldi 1500 Cayuga Ave. sSan Franciseo 12
sHacramento Valley W6GDO  Jon J. O'Brien 3417 6th Ave, Sacramento
Han Joaquin Valley WeJPU Ralph “hrova.n 6204 ¥, Townsend Ave. Fresno
OANOKE DlVISION
North Cuarolina WaRRH B. Riley Fowlu‘ 0X 145 Morganton
ﬂvnuth Carolina W4GuQV D, J, O Dunlap P 0, B

Virginia
West Virginia

WIKX Juhn C'ari Morgan

¢olorado
Utah

New Me‘dco
Wyoming

447
o/u R.Ldio Station W I'V A, Box 269 b rcdericksburg

Alubama,
Kastern Florida
\\ estern Florida

eorgia
\\'est indies (Cuba-P.R.-V.1.) KP4DJ

Canal Zone

WEIM Donaid B. Morris F111 Alexander Place Kuirmont
ROCKY MOUNTAIN DIVISION___ .. -

WBBWJ Cart L. 8mith 1070 Locust St. Denver 20
W7QWIH  Thomas H, Miller 1420 E, 3045 St, Halt Lake ity
KSDAA Allan 8. Hargett 1001 Birch ‘Ls.ne (:urlsbad
W7AMU L. D. Branson 342 Houth Elk Casper

- SOUTHEASTERN DIVISION.
WiHKK  tlarke A, Simms, jr 168 Rosewmary Montgomery

Rd.
Rox 7285, Ludiam Branch
28 South Elliott Rd,
1687 Falrway Hill Drive, 3.E.
464 Ramon Llovet

WAKGT John K, Porter
WARKH  Frank M, Butler, ir.
WHCF) William F. Kennedy
Willlam Werner

Ralph K, Hurvey Box 15

Lios Angeles
Arizona

Han Diego
santa Barbara

Miami 55
¥ort wnmn Beach
Atlanty 1
1irh. 'I'ruumn

Rio Pledras, P. R.
Balboa Heights

KZ5RV
SOUTHWESTERN DIVISION
WeJQB Albert ¥, Hill, Jr, 561 No. Millard Ave,

Northern ‘Texas
Oklahoma
Southern Texas

Riaito

Phoenix

*i'm Diego 7
Hanta, Barbara

w701 Cameron A, Allen 1020 Jast Marvland Ave,
WELRU Ddon Stunsifer 4427 Pescadera
KECVR Robert A. Hemke 728 W, Mission
WEST GULF DIVISIO
W5BNG Lo L lerbm 515 Calmout
W5DRZ Adrian V. Rea P, O Box 23
WEQEM Roy K. Egglcsmn 1109 Vernon Drive

Maritime
Ontario
wuehee

Alberta

British Columbia
Yukon

Manitoba
saskatchewan

ffurt Worth 7
Pond Creek
{lurpug Christl

_ CANADIAN DIVISION,
VEIWB . E. Weeks R, R.3

VEING Richard W. Roberts {70 Norton Ave,
VE2DR LW, Skarsteds 62 $t. Johns Rd.
VEBVM Giordon W. Hollingshead 108 Hudson Rd.
VEZIT Peter M, Mclntyre UR1 West 26th Ave,

VEITR Jumes A, Elliott

140 Oakdean Bivd.
VESLU Lionel O'Byrne .

*Offictal appointed to act temporarily in the absence of a regular official,

St, Stephen, N. B,

Willowdule, Toronto, Ont.

Pointe Claire
\lnntred.l 33 P, Q.

C'algary,

\Y a.ncouvo.r. B C.

Rowatt

“James, Winnipeg 12




COMPLETE COMMUNICATIONS SYSTEMS

MG s O Kilowatts

Designed and Manufactured by TMC for
SSB *DSB ¢+ ISB « CW « MCW . A . ”

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

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

ﬁ?"!;ﬁ Our engineers will be glad to talk it over with you. Call us any time.

}g-'{The TECHNICAL MATERIEL CORPORATION

IN CANADA Main Oftice: MAMARONECK
TMC Canoda ltd., Ottawa, Ontaric NEW YORK




DIRECTORS

Canada
ALEX RISIID . . oo iiiianeniocinan VEZBE
240 Logan Ave,, St. L‘unherh. P.oQ
Vice-Director: Wil R Havare. .. ... VESEOC

liam
533 10th St. N, .cthhrid;e, Alta.

Atlantie Division
GILBERT 1., CROSSLEY......i00v0n W3YA
Dept. of B K., Penna. Stute Uinlversity
State Coliege, Pa.
Vice-fArector: Churles O, Baduoets.... .. W3LVE
Q2R ( .mnrr Place, Columbus 21, Otilo

- is a noncommerc]al o&sociutlon of rudio amuteurs, bonded fm'v
ithe . promotion "of interest in amateur radio . comni

. experimentation, for the Central Division
: .'advcmcement of the’ radi AN G, DOYLE, o covieniaeisenesn WGP
.ﬁ’il N. Wildwood ! llw.y.ul;ee 11, Wis.
Vidce-Directar; Phitip 1. WOLPG

'

the mointendrice of fmtemahsm and a lugh standard of. conn’uct. 5000 &, Tripp Ave. Childigo 2. T,
______ Itis anin€orporated association withoutcapital stack, chartered
“ynder the laws of Connecticat. lis affairs o verned by o Boar
-of Directors, efected every two years by the géneral membership,
The officers are elected or appointed by the Directors. The League

“is noncommercial and no one commercmi!y engdged in the manu-

Dakota Division
ALFRED M, GOWAN
1012 South Willow Avi

Vice-irector: Charles G, Compton, .. .., wum 0
1011 Falrmount Ave., Bt. Panl 5, Minn,

Delta Division

: : VICTOR CANFIRLD, ..o ieeiien... W5BSR
facture, safe or rental of radio apparams is'eli gnble to membersh;p Box 965, Lake Churles, La. °
i its board, . 3 1 lcc—l)irmlnr Sanford B, Dellart. ., .. ... WARRV

" 227 8, Pumiue Ave., Oak Ridge, Tenn.,

"Of by and for the anmg A --it n‘brn'bérs thin its ranks procﬁ- )

R

G’reat Lakes Division
JOHIN H. BRAHBB
708 Ford 131 Jetrojt 264, Mlich,
Vice-Director; Dana . Cartwright, ..., WEUPR
2079 Ohservatory Ave., Clnolnmmx Ohio

WaspPr

Inqumes regardmg membershlp ‘are solicited. A bona fide
terest in amateur radio is the only essentigl cguqlnfucuhon owners

Hudson Division

ship of o transmitfing station and knowfedge of the code’are not - MORTON i, KATIN et Neek Y WUKR
22 RBirch b, Cireat Neek, N. Y
rerequisite, “although full votmg membershnp is grcnted only to Vice-Director: Liogd T, Manamon, ... .. W2VOR

- licensed amdatéurs,
All géneral correspandence shcufd be d;

708 Seventh Ave,, Asbury Park, N. J.

ressed to the delmsfﬂ Midwest Division

; icii ROBERT W. DINNI STON........ WONWX
“Arative tieadquarters at West “"'fff‘."fd Conneclicit, ox 631, Nowton, iows
ool P Vice-Director: Sumuner I, Foster........ woecQ

(o]
2315 Linden e, 314, Cedar Raplds, lowa

New England Division
MILTON K. CTTATFER, .. ... ....... WIKFW
&3 Homesdale Ave,, bnumlngton Conn.

Tice-Drector: Carmine A. Pulo. .. ,....... WisJjo
L7 Park $t., West H.wcn 16, Conn,

14—1936
EUGENE €. WOODRUFF “WBCMP, v936—|940 ;

JAILEY, W2KH, -198% Northwestern Division

R, REX ROBERTS. ......oiueausaann W7CPY
8§37 Park HIl! Drive, Billings, Mont,
..... T ice- l)irﬁrmr Marold W, Jobnston .. .,.. . W7PN

2727 Beolvidere Ave,, Seattle 6, Wash,

ELELLGOODWIN L, DOSLAND WOTSN
ot R Moorhead, Minresobd i o T
First Vice-Pregident - .. . WAYLAND M, GROVES W5NW_

P.O. Box 586 Odessu, Texas '

va:ce-Presrdenf Ee LU FRANCIS ECHANDY, WIBDE
3B.la Solle Rood West Hortfcrd Connacticut

Pacific Division
HARRY M. ENGWICHT.............. WEIHC
770 Chapman, #an Jose 25, Calif,
Vice-i-Arector: Ronald G. Martin
4212 Berrendo Drive, Sacramento 25,

v President

Roanoke Division
P. LANIER ANDERSON, JR..
124 Maple Lane, Dunvilie, Va.
Vice-Ddrectar: Jozeph ¥, Abernethy, ., ... LW4AKC
T68 Colonial I)rlve. Roek L3il, 8, O,

Rocky Mountain Division

" Vice-Presidont ... . . [PERCY C. NOBLE, wmvx'

57 Broud St,, Westﬂeld Massa : CLAUD i\IEMAI‘R JD ........... PRLRIN WOIC
-. T Race =t., Denver 6, cClofo.”
Secmfaf}’ » L. BUDLQNG WIBUD_ Yice-Director: John H, Sampson, Jr.. .. . . W700N

3518 Mount Ogden Drive, Ogden, Gtah

38 Lq Salfe Road West Hcrtf d, Connecﬂcu? B

Treasurer . . Southeastern Division

JAMES P, BORN,JR. . ..o ovianinaanss Ww4zD
25 First Ave., N5, m.mm 17, Ga.
Tce-14rector: 'I'homas M. NMoss, ...... WAITY W
P.O. Box 644, Munieipal Airx)ort Branch,
Atlanta, Ga.

enéral Manager s Southwestern Division

ommunicafions Mnnager RAYMOND L MEYERS. ... ..., WHM1.Z
717 Anderson Way, Sar Gabrlel, (.llif
achnical Direc Vice-Director: Virgil ‘Talbott, ., ... ...... TR

WeG
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“It Seems 10 Us...”

WHO DOES WHAT?

Who writes the comments of the American
.Radio Relay League which are filed in FCC
- dockets? Who decided to raise the dues re-
eently? Who picks the material for QS7? Who
adds “countries” to the DXCC List? \Who
runs official League conventions? Who asks the
FCC to change the rules for ham radio from
time to time? Who ure these people, and how
did they get where they are?

Good questions, and representative of those
asked or implied in letters, QS0s, club papers
and personal conversations about the manage-
ment of our organization. And no wonder —
our ARRL h‘m grown to be not only the largest
ham group in the world, but we believe the
largest hobby d.SbOCl&thIl of any kind. Every
member naturally is concerned with how it
operates and wants it to reflect his own views,
interests and activities. All right, then, let us
take time out from the technical articles and
operating topics and explore the “Who does
what”’ of ARRL.

First off, who’s the big boss? You members!
You elect from among the active amateurs in
your division a member of the Board of Direc-
tors to serve you for a two- -year term without
pay. Before your director goes off to Hartford
each May — indeed, all throughout the vear

-he tries to find out what you want from
ham radio, and what changes in League pro-
cedure, FOC rules, the magazine, ov what-
have-you are necessary to keep you — collec-
tively — happy. This opinion-sceking takes
several forms: on-the-air conversations, meet-
ings with volunteer leaders, visits to clubs,
vorrespondence, perusal of your clubs’ news-
papers, and consultations with the elected
Vice-Director, the assistant directors the
ilirector himself has appointed, and the elected
SCMs.

At the same time, he is the League's repre-
sentative in his division. The director helps
to form new radio clubs and approves their
applications for affiliation with the League.
A club (or, often, a group of clubs) wishing to
hold an official national, division or state
convention first must secure the approval of
the director, and then keep him informed on
ull convention plans. The “ Directors’ Letters”
and auditors’ statements he gets from head-
quarters at regular intervals all through the
year help him to keep up-to-date on amateur
matters,

Tach May the Board of Directors meets in
formal session. Every director has an oppor-
tunity to present motions or informal com-
ments representing the views of his members
on any current topic. Collectively, the direc-
tors review ARRL finances (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
has any bearing on the ARRL or the hobby as
& whole. Any change or new development in
League policy must be decided upon by a
majority of the Board, at the annual meeting
if possible, or by mail vote at other times. The
annual meeting, in even-numbered vears, also
clects the president, vice-presidents, secretury
and treasurer who will serve in those-offices for
the following two years.

The Board also authorizes a number of com-
nuttees — o housing committee, n 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 Hxecutive
Clommittee especially deserves a bit of expla-
nation. It is more-or-less a *“ watchdog group”
which meets at least six times a year to see if
there are matters the Board must rule on be-
fure they can meet again in person, and sub-
mits to the directors for mail vote resolutions
dealing with any such problems. The Kxecutive
Committee also must make the final approval
of applications for afliliation and applications
to hold League conventions. It also must check
-— within the framework established by the
Articles of Association and By-Laws — on the
eligibility of cundidates in elections for director
and viee-director from half of the divisions
each autumn. It also appoints 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 three unpaid officers,
three directors and three headquarters employ-
ees on the HExecutive Committee, but of the
lutter group only one — the Gieneral Manager
— has a vote.

For matters concerned with on-the-air ae-
tivities, the League is divided into 73 sections,
each headed by an elected official known as
the Section Communications Manager, or
SCM for short. He appoints all other officials

{Please turn the page)
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in his section — the Section Emergency (lo-
ordinator, the Phone Activities Managers, the
Route Managers, the local or county Emer-
gencey Coordinators, the Official Observers and
so forth.

Despite all this volunteer and elected per-
sonnel, there still remains much work calling
for full-time specialists and clerical employees
having a wide variety of skills. This is where
your headquarters staff comes in, sixty-five
strong, hired und headed-up by the General
Manager (who in turn is appointed by the
Board). Their duties include. writing, editing,
and the physical layout of the material which
appears in QST, under the supervision of the
staff editorial committee which includes the
department heads and the ussistant technical
editors ; the keeping of membership records; the
development of new gear; contest planning and
log-checking, under the staff contest committec
headed by the C'ommmunications Manager; ad-
ministration of the DX Century Club, also
supervised by a stuff committee (all members
of which are DXCC members!) under the
Communications Manager; operations of the
Technical Information Service; public-rela-
tions work and a host of administrative and
clerical 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 available at the cost price
of 75 cents (while they lust; because of limited
demand in the past the print-order is small).
The editorial in the July 1959 issue also con-
tuins important dope on ARRL, und those of
you with a complete file of QST might want to
read “The ARRL — Your Organization’ by
Kenneth B, Warner, QST for November, 1948,

But all of this work by volunteers, elected
officials and employees has just one aim —
to preserve and enrich amateur radio. As long
as these amateurs continue to work together,
and as long as the general membership keeps
itself informed, and offers constructive support
and constructive criticism to the leadership,
the League and amateur radio will continue
their traditions of public service and technical
progress, with lots of personal enjoyment uat
the same time.

COMING A.R.R.L. CONVENTIONS
October 3—-1 — Roanoke Division, Rich-
mond., Va.
October 16-17 — Ontario Province, Lon-
don, Ontario.

ONTARIO PROVINCE CONVENTION
London, Ontario — October 16~17
The London Amateur Radio Club will present
the Ontario ARRL Convention, Friday night and
Saturday, Oectober 16-17. Convention Head-
quarters will be in the Hotel London.

10

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

wpeciul speakers and technical talks will sturt
at 2 pan and during this time, guided tours are
being planned for Y Ls and XYLs.

The Convention Banquet is set for 7 rar
Saturday. A Wouff Hong Initiation is to he held
at midnight Saturday. Dick Roberts, VE3NG,
Ontario SCM, is in charge of the ceremonies.

Seneral  Chairman, John

The Convention G
Williams, VE3AAO, notes that it hus been more
than 30 years since a League convention has been
held in London and the hope is to huve some of
the old timers at the convention to renew friend-
ships. Hotel and convention registration forms
were mailed out during August and the Conven-
tion committee asks thuat they be returned as
soon ay possible,

Registration, udmission and banquet will be
$5.00. Clonvention registrations should be sent
to the London Amateur Radio Club, Box 82,
London, Ontario, Canada.

R o e T oy rog P g ey e e
sHamfest Calend

Alabama — The Auburn, Opelika, and Valley Amateur
Radio Clubs will hold their unnual ham pienie un Bunday,
October 4, at Chewacla State Park, near Auburn. Bring
your own pienic lunch. Drinks will be furnighed, Tickets
are $1.00. For further information contact Jid Bailey,
WiEVU, Route 2 Box 130, Auburn,

New York — The Syracuse VHEF Club will sponsor the
Sth annual v.h.f. roundup on Saturday, October 10, at
3 Rivers lnn, 10 miles north of Syracuse on Route 57 and
Thruway exit number 38, Reservations are by pre-registra-
tion only, at $5.50. Activities will begin st 1000, An ex-
cellent meat will be served, with professional entertainment,
and a full program of events for both hams and wives.

Ohio — The Cleveland Area Council of Amateur Radio
Clubs is sponsoring the sccond annual Cleveland Amateur-
radio Convention on Qctober 16 and 17 at the Munger
Hotel, East 14th St. and Chester Ave, On the evening of
the itith there will be a number of group suppers and
several hospitality shows sponsored by leading radio manu-
facturers and distributors, The main portion of the cun-
vention will start at 0800 on the §7th and will coutinue
throughout the day. Technical tulks, DX session, Novice
mecting, and other forms of entertaimmnent. T'he convention
will wind up with an evening banquet in the Cirand Ball
Room. Registration is $2.00 per person and banquet tickets
are $1.00, Hotel rooms may be reserved by writing the
Manger Hotel, For convention registration and banquet
tickets write the Cleveland Amateuradio Convention, Box
5167, Cleveland 1,

Texas — T'he Dallas Amateur Radio Club is holding its
%th unnual hamfest on Bunday, October 11, at the State
Fair of Texas. (This has been declared Eighth Annual
Amateur Radio Day by the State Fair of Texas). Activities
begin at 0800, while the main program will commence at
15600, Rain or shine, the hamfest will be held in the air-
conditioned Margo Jones Theater aut the fairgrounds.
Monitoring frequencies, to zero you into this hanifest, will
be 3.995 and 50.66 Me. For pre-registration of only $1.00,
contact Bob Norris, W5KAS, 6815 Cornelia Lane, Dallus 14,

Tesas — The sceond annual Forth Worth hamfest will
be held on Qctober 24 and 25, There will be transmitter
hunts on 6, 10 and 75 meters. Big barbecue supper Saturday
night, followed by informal entertainment until midnight.
Registration is $1.50, and the pre-registration date is
October 1, ¥ull info and registrations from Fort Worth
Hamfest, P. O. Box 1923, Forth Worth.
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The HBR-16 is smaller
—9 by 15 by 11
inches—than its prede-
cessor, but now includes
a product detector and
a number of circuit
improvements. The
compaciness of the
new design makes the
receiver practical for
o number of applica-
tions—mobile, for ex-
ample—where the
HBR-14 would have
been unwieldy.

The HBR-16 Communications Receiver

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

entitted “Ham Band {4-Tube Double-

Conversion Receiver”, which described the
homemade communications receiver 1 was using
at that time. Seemingly, it was more or less what
u sizuble number of umateurs had been looking
for — namely, some helptul advice as to how to
go about building a high-performance receiver,
one simple enough both electrically and mechani-
cally 8o that the builder wouldn't have to be o
genius in both fields in order to tackle it.

Over the past several months I have received
numerous letters from successful builders, many
of them loeated in the far corners of the globe,
Predominately, these letters have been enthusi-
astie in content, it being not at all uncommon for
them to contain some such statement as “My
" 7¥ 10126 Colwell Drive, Sun Valley, Calif,

rFHE JULY 1957 issue of QST carried an article
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A Revision of the
HBR-14 — Smaller Size,
Improved Circuits
BY TED CROSBY,* W6TC

new IIBR-14 has completely eclipsed my so-and-
so, or such-and-such, eommercially built re-
ceiver.” In many instances the receiver referred
to not only was a current produection model, but
a rather highly-regarded one as well. All of which
is not to deny that there have ulso heen a few
failures: ulthough every effort be made to keep
such a multi-tube picce of gear as simple and
straoightforward as possible, there still will be
some instances where the project should never
have been attempted in the first place.

The New Version

In this day and age there is nothing so good
that it is incapable of improvement. This most
certuinly was true of the HBR-14, and may also
be said of the HBR-16, which I will attempt to
describe in the present article. However, the
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Fig. 1—Circuit diagram of the HBR-16 receiver. Unless otherwise specified, resistors are ¥2 watt; 0.01- and 0.02-pf.
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 included in T1 are shown inside dashed line.

Cy, Ca, Cy4, C4—See Table I

Cs—3-section variable, 5-23 upf. per section {Miller
1461).

Cs—Short length of No. 18 in proximity to r.f. amplifier
tuned circuit.

Cr—"Gimmick” capacitor; two pieces of No. 18 plastic-
covered wire twisted together for 3 to 3V turns.

Cs—Same as Cr, except 4 to 4V turns.

Cy—Ceramic trimmer, 1.5-7 uuf. (Erie TS2A).

Ciww—Variable, 1 or 2 uuf. max. capacitance {see text).

Ci1—20~puf. variable {(Hammarlund MC-208).

Ci1z—35-uuf. variable {(Hammarlund MAPC-35B).

Cis, Cr4—100 ppf. air padder (Hammarlund APC-100).

Ji, J2—Open-circuit jack.

J3—5-prong socket {Amphenol 78-PCG5).

Li, L2, Ls—-See Table I.

L1—3 turns No. 26, length ' inch, wound on 5&-ohm

12

Va-watt composition resistor.

Ls, Ls—2.3 henrys, 150 ma. (Stancor C-2304).

Mi—0-1 d.c. milliommeter. [see text).

P{—5-prong plug (Amphenol 71-58).

Ri—2000-0hm 2-watt control, wire-wound,

Rz, R3—15,000-chm 4-watt control, wire-wound.

R;—0.5-megohm control, audio taper.

R5—200-0hm, 2-watt control, wire-wound.

Rs—5000-0hm, 4-watt control, wire-wound.

S1—D.p.s.t. toggle.

Sa, 83, Se—S.p.s.t. toggle.

S1, Ss—Rotary, 2 poles, 2 positions, 1 section.

S;—D.p.d.t. toggle.

T1—Each tuned-circuit coil 90 turns No. 32 close-wound on
Ys-inch diam. polystyrene tube; link coils, 8 turns
same, spaced %6 to ¥ inch from tuned coil.
Coupling between the two tuned-circuit coils is

QST for
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through the links.

T2, Ta, Ta—130-ke. iron-core i.f. transformers, input type,
padded with 50-puf. silver mica capacitors to
resonate at approximately 100 ke, {Miller
612-M1).

Ts— 130-ke. b.f.0. transformer (Miller 012-M5).

Ta—Qutput transformer, 5000— 4 ohms (Stancor A-3877).

Tr—Power transformer, 540 volis e.t., 120 ma.; 5 volfs,
3 amp.; 6.3 volts, 3.5 amp. {Stancor PC-8405).

latter receiver is noticeably better than its prede-
cessor in many important respeets, and again
might prove to be just what the doctor ordered
in many instances. It is about half the physical
size of the former model, and can be huilt for
cunsiderably less. The ecabinet, complete with
panel, costs little more thun the former panel
alone. The Miller 612-M1 input-tvpe i.f. trans-
formers perform cqually as well as the higher-
priced transformers previously specified, for all
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o Vil PHONES
Yy

SPKR.

Y1—3500 ke. (marker).
Y2—1700 ke.
Major mechanical components:
Chassis, aluminum, 10 by 14 by 3 inches.
B.f.0. enclosure, 134 by 2¥s by 4 inches, channei-lock
’ type (ICA 29400 or LMB 00).
Dial, National type SCN.
Cabinet, 15 inches wide, 9 inches high, 11 inches deep,
with panel (Wyco CR-7725).

practical purposes, at only slightly more than one-
third the cost — which is to be construed only as.
u compliment to the manufacturer’s insistence on
a quality product, regardless of the selling price.

As for the modified circuit, diagrammed in
Fig. 1, it provides the following: 1) more effective
over-ull decoupling, which eliminates the insta-
hility some builders encountered, not only be-
cause of undesirable coupling within the receiver
proper, but especially the coupling means pro-
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vided by the impedance of the power supply;
2) b.f.o. injection of adjustable amplitude from
an electron-coupled oscillator which is more
stable than the original design; 3) better audio-
frequency response from new detector-a.v.c.-
audio circuitry which includes an infinite im-
pedence detector for a.m. and a product-detector
for s.8.b. and c.w.: and 4) last but most certainly
not least, a rather unusual temperature-com-
pensated high C-low L electron-coupled first
oscillator which eliminates all signs of oscillator
pulling and, in addition, makes possible an over-
all receiver frequency stability which should
please even the most eritieal s.s.b. devotee,

Obviously, any or all of these changes can be
made in the original receiver. In my HBR-14,
the 6BHE6 product detector was mounted about
one ineh behind a 6SN7 infinite<impedance de-
tector-a.v.c. diode tube which in turn replaced
the 68Q7. The 6C1 socket was mounted between
the 68SN7 and 6V6 sockets. The d.p.d.t. detector
change-over switch was mounted in the hole
previously occupied by the calibration-oscillator
off-on switch: the latter switch was remounted
above the chassis in line with the a.v.e. off-on
switch. The FErie cersmic variable, (5, was
mounted inside the metal b.f.o. enclosure, di-
rectly behind (e, 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 !4 inch lengths of metal tubing. A\ hole
was drilled in the enclosure cover for subsequent
serewdriver adjustment of this capucitor.

The foregoing should be all that is required
to get you original HBR-~14 builders “off and
running”’. Have fun!

Newly interested readers are of necessity re-
ferred to both the original article and to some
additional information which appeared in the
February and April 1958 issues of QS7T.! The
construction tips applicable to the HBR-14 apply
equally well to the HBR-16.

Mechanical Features of the HBR.16

The HBR-16 chasgsis is mounted !4 inch above
the bottom edge of the front panel, to provide
clearance for the % inch flange which extends
sround the front of the cabinet. Two rubber feet
approximately !4 inch high are mounted on the
rear bottom lip of the chussis, to support and
stabilize the recciver assembly at that point.
While the photographs do not show them, u
series of 14 inch holes was drilled around the
upper edges of the sides and buck of the chassis
for ventilation, and another serics of %§ inch
holes was drilled across the rear top cdge and
entire hottom of the cabinet for the sume pur-
pose. Holes in the ecabinet rear wall for the
antenna connections, speaker plug, aceessory
socket plug, and fuse holder were made with u
1-inch socket punch.

The !4-inch steel panel may scem rather too
thin at first glance. However, once the receiver
is completed and installed, the additional front-
panel screws used, plus the cabinet’s rigidity,

1 Crosby, “Ham-Band 14-Tube Double-Conversion Re-
ceiver', QST, July, 1957,

Crosby, “Notes on the HBR-14 Receiver”, Technical
Clorrespondence, QST, February, 1958,

“&till More on the HBR-14", Technical Correspondence,
ST, April, 1938,

All three issues are available from the ¢S7' Circulution
Department at 5fe per copy. — Editor.

Table I
Tuned Circuit Data

All coils wound with enameled wire on 1%4-inch dismeter polystyrene 5-pin plug-in forms (Amphenol 24-5P), Taps are counted from

“eold" end of coil,

On * A" coils, turns should be eveuly spaced to length specified; *B" #oils are close-wound. “A’" und “B” voils wound in same diree-

tion, See Fig. 3 for method of mounting capacitors.

3.5 Me.

Lia, Laaz 27 turns No, 26,
elose-wound, theu 2 turns
spuced over 4 inch, then
61z turns close-wound
itotal 3514 turns}; tapped
at 2814 turns.

Lza: 15!5 turns No. 22
close-wound; tupped at
1514 turns,

4, oz 50-ppf. air padder,

('3: 78-ppt. air padder.

Cg: 5-puf. N750 ceramie.

Lig: 1074 turns No. 26
spaced $g inch from Lia.
Lag: 117, turns No. 26
spaced i inch from Laa.
Lsp: 1175 turns No. 28
spaced 3f inch from Laza.

7'4 tarns.
Cy, €z 50-pul. uir padder.
gy T8ppf. air padder.
Cyr 250-ppf. silver mics in

parallel with 15-ppf. |

N750 ceramice,

Lan: 117% turns No. 26
spaced 14 inch from Lia.

7 Me.

Lia, Loa: 2214 turns No.
22, length 1lie inch,
tapped at 914 turns,

Lsa: 613 turns No. 22,
fength 34 inch, tapped at
614 turns.

€Yy, Cat 50~ppf. air padder,

€'a: 75-puf. air padder.

5z 150 ppf. silver mica in
parallel with (0-ppf.
N750 coramic,

Lig: 47« turng No. 28
spaced 745 invh from 7qg
Lop: 8% turns No. 28
spared 34 inch from Loa.
Lazp: 774 turns No, 26

spaced 1{ inch from Lya.

Lia, Laa: 8'z turns No.
22, length 1'% inch,
tapped at 2 turns,

Lip: 57¢ turns No. 28
spaced M inch from Lia.
Lem: 414 turns No. 26

14 Me.

Taa, Lea 1113 turns No.
22, length BF inch,
tapped at 314 turns,

Lza: 715 turns No, 22,
{ength 2% inch, tapped at

Lig: 5%% turns No, 26
spaced 74 inch from Lia.

Low: 674 turns No. 26
spaced 3% inch from Lza.

21 Me. | Laa: 445 turns No. 22, spaced 14 inch from Loa.
length ¢ i inch, tapped at | Lap: 97, turns No. 26
414 turns, spaced 14 inch from Lua.
7, Caz 25-ppf. ailr padder.
('3 T5-ppf, air padder.
Cs: 210-ppf. silver miea in
parallel with 15-puf.
NT750 ceramic.
Ina, L2a:5Y5turns No. 22, | Lig: 47z turns No. 28
fength 114 inch, tapped spaced 3 ineh from Lia.
at 214 turns. Lop: 47 turns No. 28
28 Me. | Laa: 513 turns No. 22, spaced 14 inch from fea.

length 53 inch, tapped ut
514 turns.

1, Co: 25-puf, air padder.

32 50-puf. air pudder.

(4 50-ppf. silver mica in-
parallel with 5-ppf.
N750 ceramic.

}

Lsn: 874 turns No. 26
spaced 7 inch from Lua.
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Fig. 2-—Location of com-
ponents on top of chassis.
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provide an over-all mechanical stability which
will stand up under the mosi vigorous of fist-
pounding stability tests for which hams are so
fumous — provided, of course, that the huilder
hasn't come up with some rosin joints, poor-
fitting tube, coil or erystal sockets, vibrating
counecting wires (especially in the front end),
and similar constructional faults.

Bakelite wsockets were used for Ly and Ly
beeguse they were the only small-sized sockets
on hand when I needed them. They have proved
satisfactory at those points. In addition, bake-
lite tube sockets were used throughout the re-
ceiver, except for the first oscillator. Ceramic
sockets must be used for both the first-oscillator
tube and Ly if satisfactory frequency stability is
to be obtained.

In an attempt to simplify the construction
even farther, if possible, the metal shield between
the front end and the balance of the receiver was
eliminated, as were many of the shielded-wire
connections  previously specified. The only
shielded-wire connections now used are the
three wires from the b.f.0. enclosure, the lead
between the antenna input terminal and. pin |
of the Lj socket, the line between the two 1600-ke.
i.f. transformer links, and the rather long leads to
and from the rear-mounted accessory socket.

The Miller 1461 tuning gang, ('5, was secured
fo the chassis with three 8-32 studs approxi-
mately 34 inch long. Threaded holes for these
studs are provided by the manufacturer. A 6-32
nut tightened up against the capacitor frame
locks the studs in position. Two additional 6-32
nuts on each stud — one above the chassis. the
other below — uot only provide for subsequent,
raising or lowering of the capacitor assembly, but
in addition will lock it firmly in position when
finally tightened.

As the Series” 612 i.f. transformers are ad-
justed from the top of the shield can rather than
from the side (as was the case with the models
previously used) no valuable chassis space is
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wasted on that account. This in the main explains
the switch in the i.f. transformers. The 50-uuf.
silver-mica fixed padders across the primaries
and sccondaries are mounted inside the trans-
former cans, in parallel with the variable trim-
mers. So modified, these transformers will be
resonant at 100 ke., plus or minus a few kilo-
cyeles, as the trimmers are varied from minimum
to maximum capacitance.

The all-miniature-tube line-up was necessary
from an available-space standpoint, and also to
keep within the 3 L4-ampere rating of the 6.3-volt
filament winding on the power transformer speci-
tied. The receiver’s performance is unchanged
with this new tube line-up.

T stggest you proceed with caution when con-
sidering substitutions for any of the specitied
components, especially the power transformer
and its companion filter chokes. Use something
different and you may very well find that you
simply do not have the room for it. The 2.3-henry
150-ma. filter chokes may seem too small for
adequate filtering, but after having used this
identical type choke in many receiver power
supplies, 1 can assure you such is not the case,
provided the filter capacitance values called for
are used. At the approximately 100-ma. current
drain of the HBR~16, these chokes are sufficiently
underloaded so that the effeetive inductance is
considerably higher than the rated value. With
the 4-uf. input eapacitance specified, the power
supply voltage under load will be approximately
250 volts.

The 1600-ke. first-i.f. transformer, 7', is some-
what smaller than the one used in the HBR-14.
Poly tubing (not rod) %% inch in dismeter 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 resonant at
1600 ke. with the APC-100s at about three-
quarters of maximum capacitance.

As you may have suspected, sticking 16 tubes
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plus the necessary accompaniment of parts into
such a relatively small space does present some

problems. However, if u little forethought is
given to the wiring ]ob no particular difficulties
should be encountered. Just be certain you do
not get uhead of yourself to the point of leaving
out a connection you will later find you cannot
make hecause it is eovered up by some other
equally important connection or component. You
will have room for everything provided you make
good use of the available “vertical” space. Re-
sistors and capacitors, for the most part, should
be mounted in a vertical position. Obviously, a
small-tipped soldering-iron is & “must”. Do not
use the two ends of the chassis for parts-mounting
purposes. To do so would interfere with inserting
and removing the chassis from the cabinet.

Tuned Circuits

The Miller people recently redesigned their
No. (461 variable capacitor, making it smaller
and more rugged in the process. Unfortunately,
the (*u}ucimnm' per section now is 2 or 3 uuf. less
than in the earlier design. This necessitated a
slight change in the Ly, Ly and Lg eoils for proper
coverage of the various bands. The data in
Tuble 1 are correct for the new 1461. Some slight
m.mlpulatlon to ineresse the secondary turn
spacings will be required if these coils are used
with the original 1461; otherwise, the band cov-
erage will be slightly more than required.

Beeause of some mix-up at the factory, the
printed literature enclosed with the new 1461
stutes that the capacitance is 3 to 16 per see-
tion”. Don’t yon believe it. A special check by
Mr. 15111 Courtney, K6GEK, Miller’s chief engi-
neer, showed the actual capacitance to be 5.6 to
23 ppf. per section. Many of us, including Mr,
Courtney, hope these misleading data shects will
he corrected eventually. Confusing, to say the
least.

The high—(‘ olec’rron—coupled first, oscillator and
the way in which it is used are rather uncon-
ventional and probably rate some comment. On
hoth 40 and 80 meters, the oscillator operutes on
its fundamental frequency, this being approxi-
mately 1600 ke. higher than the actual reesived
signal frequency. Fundamental operation on the
high side of the signal was used with all of the
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Top-of-chassis view of the receiver. Layout of components

is given in Fig. 2. The calibrator on-off switch at lower

center is specified as a single-pole toggle in Fig. 1 since

such a switch will serve just as well as the more expensive
rotary shown here.

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

Unfortunately, optimum first-oscillator stu-
bility on the 10-, 15-, and 20-meter bands isn’t
ohtained quite so simply. A satisfactory solution
was finally arrived at in the following way: The
new Lz coils for the three higher-frequency bauds
are so designed that not only does the first oseillu-
tor operate on the low side of the actual signal
frequency but, in addition, the oscillator's fundi-
mental frequency is exactly one half of the re-
quired mixing frequency; that is, the mising
frequency is the second harmonie of the oscillator.
For example, the 1600-ke. beat with an off-the-
air-signal of 14,000 ke. is obtained by mixing
with the [2,400-ke. sceond harmonie of the first
oscillator, which actually is operating on o
fundamental frequeney of 6200 ke. This method
makes it possible to use u relatively large oscilla-
tﬂr tunk capacitance on 10, 15, und 20 meters, and
is of considerable help insofar as first-oscillator
stability is coneerned.

Some of you may raise an evebrow ut this
rather unusual harmonic method of operation,
but don't let it bother vou too much. Months of
use in my own receivers, as well as in o 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 sufliciently high so that the eoils could be
duplicated in a more-or-less haphazard fashion,
and still be tuned to the required frequency. The
vew Ly coils will not stand still for such sloppy
construetion practices. Not ounly must ihey be
tightly wound, but the over-all length (turns
spacing) of the “A” windings must be very close
to the specified dimensipns. Otherwise, the in-
ductance will have been altered to the point
where the rather small ratio of variable to fixed
apacitance provided by the APC bandset
capacitor will not be sufficient to tune the roils
to the desired frequency.

Some of you may wonder why I didn’t relieve
this situation somewhat by using a larger vari-

QST for




able eapacitance, with a correspondingly smaller
fixed capacitance across the coils. Such a com-
bination was tried, with rather disappointing re-
sults. First, the larger APC condenser extends
down inside the coil form to such an estent that
the effective inductance and ¢ of the secondary
are seriously affected. Second, I discovered not
all APC-type variables are as good electrically as
I previously may have considered them fto be.
Numerous Lz experiments here have proved that,
generally speaking, the smaller the variable
padder the better, insofar as first-oscillator sta-
hility is concerned, I have had to replace two or
three APC’s because the first-oscillator frequency
drift, usually in a negative direction, was so
hopelessly rapid and of such magnitude that it
would have been impossible to correct, it by other
means. Replacing the APC invariably eured this
trouble. In no instance was the abnormal drift
eaused by a defective silver-mica/N750 ceramic
fixed-padder combination. For satisfactory re-
sults the APCs must be made of brass, rather
than aluminum. Hammarlund APCs are so con-
structed and are recommended, although surplus
APCs muade of silver-plated brass still are avail-
able and most certainly can be used if you have
them,

D)o not attempt to substitute so-called “zero-
temp.”” ceramic fixed capacitors for the specified
silver-micas in these fixed-padder combinations.
Experiments here quickly showed that such
capacitors actually are so ‘“‘negutive” in char-
acteristics, in this application at least, they
simply cannot be used. Fig. 3 shows the proper
method of mounting the fized padders in the

L3 coil forms.
T T

PIN
4

PIN
2

Fia. 3—Mounting arrangement for air padders {Ci, Cz,
C3) and fixed padder capacitors (C4} in coil forms.

The N750 capacitances specified are those
used in my own receivers, and should prove sub-
stantially correet for the average HBR as well.
Larger or smaller values can be substituted
should some particular receiver show a need for
more close compensation. Receiver drift in the
positive direction — indicated by the tuning
dial’s having to be moved toward a lesser-
capacitance setting to maintain frequency —— i
rectified by increasing the amount of N750
capacitance used. Negative drift is indicated and
corrected by the reverse procedure.,
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Circuit Pointers

A crystal on exactly 1700 ke. in the second
oscillator is not mandatory. Any frequency be-
tween 1690 and 1710 ke, can be substituted. But,
regardless of frequency, the erystal must he o
good one. A sluggish erystal at this point will
seriously impair the over-all gain of the receiver.

The oscillator-injection requirements of the
6BC5 and the previously-used 6AH6 mixers are
quite similar. I would suggest 4 to 414 turns of
No. 18 plastic-covered solid wire for ('7, and 314
to 4 turns for C'y. Never forget that the heart of
the HBR's performance is in the front end. A bit
of experimenting not only with uscillator injee-
tion but in the Lys-Lns wnd Les-Len spacings as
well, will pay handsome dividends. The results
of any change can be determined by before-and-
after S-meter readings. Naturally, all of the
receiver gain-control settings must remain un-
changed during such experimenting if the 8-meter
readings are to mean anything. By using the
receiver’s calibration oscillator as the signal
generator for such tests the input to the receiver
will remain constant.

In my case no additional fixed padder across
the 012-M5 b.f.0. coll, T%, was required ; the manu-
fucturer’s huilt-in variable capacitunce plus the
additional pitch-control eapacitance was suf-
ficiently large.

The parasitic suppressor, Ls, 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 scems to
indicate there may have been others who were
not quite so fortunate. In any case, the sup-
pressor does not affect the normal operation of
the r.f. stage, so it was installed and forgotten.

A choice of S-meter response characteristies is
available in the HBR-~16. The triode-connected
6CB6 specified gives S-meter readings quite in
line with today’s accepted standards. However,
a BAKS can be substituted for a stingy response,
while a 6BCS5 can be Gsed should your tastes
run to the “40 over 89" tvpe of report. These
three tubes uare interchangeable as wired: the
cathode bias control (Rg) “zero” adjustment
being the only thing that need be touched when
the tubes are changed. The reason for the differ-
ence in response is of course the difference in
amplification with the three triode-conneected
pentodes.

The 0-1 milliammeter in the S-meter ecireuit
must be of the I’Arsonval type; otherwise the
internal resistance will be too high for the S-meter
eireuit to be operative. The miniature Lafayette
S meter (0-1 movement) used in the HBR-16 has
an internal resistance slightly higher than that
of the average 1YArsonoval-type meter, which
explains the 200-ohm shunting resistor now ealled
for in the S-meter eireuit.

The frequency stability of the HBR-16 is such
that the 10-uuf. variable formerly used for cali-
bration correction is now relatively unimportant.
The dial ealibration remains essentially un-
changed on any baud, whether the receiver be
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hot or cold. This being so, the capacitance has
heen changed to ubout 1 or 2 puf, maximum, and
if” this eontrol has any real use in the presceut
scheme of things, it is as a vernier adjustment
for the first osecillator, useful in s.x.b. tuning.

With the 6BE6 produet detector as used in the
HBR-16, the b.f.o. injection does not wifect. the
funetioning of the u.v.c. system of the reeciver,
Therefore, a.v.c. can be used on both s.s.b. and
c.w, provided the various gain controls wre suf-
ficiently advanced to csuse incoming signals to
actuate the 8 meter,

Alignment

The alignment procedure deseribed in  the
original article will apply cqually well to the
HBR-16. The i.f. transformer padders should be
serewed down to the maximum-capacitance set-
ting and then backed off about one third of a
turn, prior to beginning. This will pre-tune all
the transformers to substantially the same fre-
queney {about 100 ke.) and allow for subsequent
capucitance adjustments in either direction dur-
ing the final peaking process.

The tuning gang, ('5, should be set near maxi-
mum capacitance (about *2’” on the tuning dial
seule) before adjusting the APC bandset con-
densers, ("7, ('3, und C3, for the lower edges of
the bands. Complete bandspread is more readily
achieved by doing this.

In Conclusion

This time, anticipating a repetition of what
happened with the HBR-14, drawn-to-seale blue-
prints of the punel and chagsis layouts will be
available, also 8 by 10 glossy prints of the photo-
graphs accompanying this article, together with
additionul mimeographed hints and kinks for
which there simply is not enough room in the
pages of QST. A stamped envelope to me will
bring further details,

In closing, may I paraphrase what I wrote in
the original article: ** As an all-around receiver for
a.n., s.ab. or cw., the HBR-16 will give an
exeellent aecount of itself, in any situation, and
in any company’'. This is even more true today
than when it was originally written. My doors
are always open to any of you who might want
to sit in for a personal demonstration. And re-
member, you do not necessarily have to be a
“whiz” at such thiugs, should you decide vou
would like to build the HBR-16. It still is us
simple and straightforward in  design as a
worthwhile receiver could possibly be.

I wish to thank KSEML, WIMUZ, W5DRW,
VE3DOD, KoAOV, W6ERC and Mr. Bob
Kekart, 6430 Lakewood Ave., Dullas, Texas for
their enthusiastic co-operation and help over the
past many months. 1f these HBR articles have
accomplished something in the way of renewing
interest in building your own communications
receiver, these gentlemen most certainly deserve
s major portion of the credit. [@5F=]

The r.f. section is in the right-hand darea of the chassis in this bottom view, with the r.f. amplifier at the bottom, mixer in the
center, and h.f. oscillator at the top. The input coil and associated capacitor, Cis, of the 1600-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-
clated 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 fo right, the b.f.o. and a.c. switches, phone jack and phones-
speaker switch, audio gain control, a.m.-s.s.b. switch, i.f. gain control, mixer gain control, antenna-trimmer, r.f. gain

contrel, and send-receive switch,




The 6DQ5 — the latest of a series of tubes
of increasingly higher performance in
wide-angle TV sweep circuits — takes a
rvelatively tremendous plate current at
zero grid bias, and with only 150 volts on
the sereen. This offers the possibility of
obtaining high power output at com-
paratively low plate voltage, a possibility
investigated by the authors and reported
in this article. Conclusion: The 6DQ5
has a lot to offer as an s.s.b. linear am-
plificr.

Linearity and Power
Output with a New

TV Sweep Tube

The 6DQ5 as a Linear Amplifier

BY O. E. GARDNER,* WORWZ AND J. D. GOOCH,* WOYRV

linear amplifier of a mobile s.s.b, transmitter,

tosts were made on the 61)Q5, 4 new rooewmg
type designed for horizontal amplifier service in
color TV receivers.! Published curves show that
a high peak plate current of 700 ma. flows at the
time the instantaneous plate voltage swings down
to 50 volts across the tube. This operation oceurs
without driving the grid positive and for & sercen
voltage of only 150 volts. Large plate voltage
swings glve hlgh efficiency,” and large peak pla,te
currents give high output power. The grid main-
tains good control of plate current down nearly
to cutoff, which suggests that lincarity ean be
obtained with a fuirly small no-signal plate cur-
rent, lowering the average (l.e. power require-
ment. To verify these facts a graphical analysis
was made to give operating values and computed
jinearity. These values were used for an experi-
mental breadhoard.

IN considering a tube type for use as the output

Linear Amplifier Requirements

Oceasional speech peak powers are so much
greater than average speech power that some-
thing akin to a radar pulsc operation is desired.
These peaks are not too important in “getting
the message through” but cannot be easily
clipped ? without causing splattering in sideband.
For this reason a TV deflection tube designed for
pulse service without the grid driven positive
performs well. 1f properly designed Class ABg
operation is used peaks are not elipped us the
grid is driven further positive, but large drive
power is required to drive the grids positive.

* a/o Control Systems Laboratory, University of [linois,
Urbana, Illinois,

1 The wmanufacturer voiced no disapproval of this partieu-
lar nse of the tube, but the tube warranty does not include
such experimental use.

2R, L Norton, * Transmitting Tubes for Linear imphﬁcr
Service,” available from Penta Labs., Ine., Santa Barbara,
Clalifornia. This paper diseusses tube rcquiremeuts for
efficient linear output. The 61DQ35 is an examnple of an effi-
cient type.

3 Phil J. Ferrell, *Constant Amplitude Speech,” I.R.Z,
National Convention Kecord 1958, Part 8, p, 190,
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Puckett has described this for grounded-grid
operation.*

In general, Class AB; amplifiers are limited in
power output to the amplitude achieved when
the grid is driven up to zero bias, while Class AB2
amplifiers 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
pereentage of the time the average speech power
is small compared with the peaks® 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 rated
plate dissipation under no-signal conditions, and
the low average power of speech prevents exceed-
ing the rated plate dissipation too much, If
precautions Jduring tune-up are observed and
sustained whistling is avoided, good tube life can
he expected, espeeially in mobile service,

Comparable peak power output from a tube
such asg a 6146 cannot be obtained by running it
above its ratings on peaks unless a plate voltage
several times maximum rated is used. Such
mobile supplies are uncommon, and the 6146
would be continuously overloaded voltage-wise.
The 6DQ5 is overloaded plate-current-wise, but
during speech duty cycles only. Higher screen
voltages are unsatisfactory beeause grid operation
is then largely in the remote cutoff region, where
there is diminishing control over plate eurrent.
‘This introduces large distortion in the cross-over
region of the two-tone test, and appears as pro-
nounced concavity in the trapezoidal linearity
pattern.

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

# Puckett, “ Notes on Urounded-Grid R.F. Amplifiers,”
QST. December, 1954,

5, Magnuski and W. Firestone, * Comparison of S8B
and FM for VHE Mobile Service,” FProe, {RE, December,
1956, p. 1834. This puper shows that for 2 per cent flat-
topping speech, the r.m.s. power is 1§ of p.e.p.
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AMPLIFIER

8041 QUTPUT

Fig. 1—Circuvit diagram of the
experimental linear amplifier and
set-up for checking linearity. Ca-
pacitances are in puf. unless
otherwise specified.

Li—T1 wh. with 2-turn link.

La—1 wh. (6 turns No. 16 spaced
wire diam. on 1%-inch
form).

Lz—5 turns No. 20, tapped at
center, wound on 47-ohm
T-watt resistor.

P

and would require only a small voltage-amplifier
tube as a driver, with no driver transformer.

Linear Amplifier Construction

An amplifier was built using the circuit shown
in Fig. 1 to operute at 29 Mec. Bruene capacitance-
bridge neutralization and a pi-network output
vireuit were used. A regulated sereen voltage must
be furnished but sinee the maximum sereen
current required is about 8 ma. o VR tube is
ideal, A variable bias supply was used, but series-
conneeted dry batteries ean be substituted since
no current is drawn from them. The heater re-
quires 6.3 volts at 2.5 ampcres.

In resonating the grid and plate coils the un-
usually large tube input eapacitance of 23 puf.
und output capacitance of 1 wppf. should be
taken into counsideration. A plate tank Q of 12
wasg obtained by using the plate tuning capuci-

tance per meter of wavelength shown in Table I,
multiplving it by the wavelength in meters of the
band on which operation is planned and subtract-
ing 11 wef. for tube capacitance. The roil that
resonates with this value of eapuacitance gives the
correct L/C ratio for u @ of 12.

The purasitic suppressor data also are given in
Fig. 1. With this design the plate parasitic sup-
pressed in our cirenit was at 130 Me., so TVI
should not be much of a problem.® This relatively
high frequency attests to the low-inductance
leads of the tube when the double pin connections
to sereen, cathode, and grid are used.

Since we measured 80 watts output with less
than 0.4 watt driving power it is fairly obvious
that good shielding between the grid and plate
eircuits is necessary. We did this by keeping all

8 Grammer, “ V,H.F. Pa;rasitics in Beam ieti‘bde:;."QS T,
August, 1952,

Fig. 2—Qscilloscope patterns showing linearity. Conditions for A, left, and B, cenfer, as follows:

A B
Plate voltage 700 500 volts
Screen voltage 150 150 volts {regulated)
Grid voltage —51 - 46 volts
Zero-signal
plate current 35 48 ma.

Max.-signal A B
plate current

(single tone} 185 ma.
Max.-signal

screen current 5 8 ma.
Power output 80 53 watts p.e.p.
Frequency 29 29 Mc.

The pattern at C, right, taken by applying the same signal to both input terminals of the fest circuit, shows the linearity of
the test circuit alone, for comparison with the amplifier patterns at A and B. An ideal amplifier would give exactly the
same patfern as C.
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Table I

Caleulated Values ! Measured Values
H
Plate Voltage 700 500 700 500 volts
Screen Voltage 150 150 150 150 volts
Plate Clurrent, (zero sig.) 35 18 35 48 ma,
Bias Voltage —~54 ) —51 46 volts
Plate Current, (single tone) ma. 194 218 130 185 ma.
Screen Chrrent (single tone) ma. — e b} 8 ma.
[nput D.C. Watts (single toue) 136 109 133 93 watbls
Output Power Watts (single tone) 101 71 80 53 watts
Tube Load Resistance 2080 11430 2000 1430  ohms
Plate Tuning Capacitance uuf./Meter|
of Wavelength 3 3.3 1.6 3.3 4.6

Efficiency T4 65 60 57 per cent

! These nre calentuted values. The ealeulated outputs must be decreased by 10 per eent or so, depending on cireuit losses,

to get realizable output,
? These are measured experimenta) values at 29 Me,

3 Yor a ¢ of 12, make plate tuning eapacitance in eircuit equal to this value times wavelength in meters of bund operated,
minus 11 guf. of tube vutput capacitance. For example, on 20 meters, with plate voltage of 500, plate capacitance is 200 X

4.6 — 11 = 81 puf.

the plate etreuit, including the neutralizing ca-
pacitor, above the chassis and the grid cireuit
helow.

Amplifier Operation

The tube was neutralized by putting a signal
into the plate output terminals and adjusting
for a null at the grid input side. Then the voltages
were applied and the bias was adjusted to give
35 ma. static plate current with 700 volts on the
plate. The required bias varied by a volt or two
on different tubes tried. At this point the bias
was decreased for an instant to cause 200 ma.
plate current and the cireuit checked for any
parasitic output, Fxpected troubles associated
with higher-capacitance tubes were nonexistent,
and the ease of obtaining stable operation was a
pleasant surprise. In fact, the parasitic suppresser
was removed and only u very weak parasitic
oscillation was present, This, however, was a
single-band amplifier and more troubles would
he expeeted in a hand-switching design,

Drive was applied and loading inereased until
maximum output was obtained with drive just
short of grid current. 1f loading is not sufficiently
heavy the sereen current will be higher than
aptimum. The output was «quickly measured
under these single-tone couditions by an r.f,
voltmeter across the 50-ohm load and an cutput
of 80 watts was indicated. The input was 190
ma. ut 700 volts or 133 watts, This is 53 watts
plate dissipation in a tube rated at 24 watts, so
the precgutions necessary at tune-up can be
appreciated. The over-all efficiency was 60 per
vent. Higher efficiency is difficult to attain at 29
Me. without more specialized cowmponents. Cir-
cuit losses generally go up with frequency, so an
output closer to the ealeulated 101 watts should
be ubtained on the lower frequency hands.

In consideration ol the commonly available
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mobile plate supplies the circuit was then oper-
ated at a plate voltage of 500. An output of 53
watts was measured under the conditions shown
in Tahle f. The grid drive was measured and
appeared to be less than 0.4 watt.

A 6146 was placed in the circuit, and the sereen
voltage raised to 200 volts. The 6D0Q)5 produced
a power output about double that of the 6146,

Linearity Measurements

A modulated drive was next substituted for
the single-tone drive and the 1IN39B diode en-
velope detectar was connected to the 6DQ5 grid
as shown in Fig. 1. The photograph of Fig. 24
shows the linearity with 700 volts on the plate
and 80 watts p.e.p. output, while Fig, 2B shows
the linearity for 500 volfs on the plate and 53
watts p.e.p. output. The photo of Fig. 2C was
made without the amplifier, thus giving a check
on the linearity of the measuring circuit.

Calculations and Measuremenis Compared

Table 1 shows the calculated operating condi-
tions for 700- and 500-volt plate supplies. The
caleulated power outputs of 101 and 71 watts do
not include circuit losses. The last two columns
show measured operating values and measured
power outputs including cireuit losses at 29 Me.
On lower frequencies, measured power outputs
closer to the calculated values should be obtained
since circuit losses are smaller.

Tube handbook eurves for a screen voltage of
150 were replotted as constant current curves,
and are shown in Fig. 3. Operating conditions and
power outputs for plate voltages of 700 and
500 were computed using the Iimae Computer
aid.” Also, a linearity curve, shown in Fig. 4, was
computed by taking various grid drive voltages

7 Fitel-MeCullough, Ine., San Carlos, California, *Tube
Performance Computer,” Applications Bulletin No, 4.
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Y Execeeding dissipation, as proposcd, is not only
7 helieved justifiuble beeause of the low duty evele
of speech but is even more tolerable in mabile
/ N use beeause of shorter periods of operation,
r o Measured linearity is fairly good; rough cileula-
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Fig. 4—Transfer characteristic of the 6DQ5 as a linear
r.f. amplifier, based on data obtained from the experi-

mental 29-Mc. set-up.

tions give 25 db. suppression of spurious products
in the unwanted sideband, and the large peak-
power capubility tends to minimize flat-topping
and the splatter it eauses. As o final advautage,
the 61XQ5 costs less than the 6146,

Sfe-Stravys s

tere is the October schedule for the Western

MARS Technical Net.

AF.MARS Western

(Sundays 1400 loeal time, 7832.5 3295, 143,460 ke.)

Oct. 4 — Bowdoin Arctie Exploration.

QOct, 11~ Net, Session and Conversion Inforing-~

tion.

Oct. 18 — A PNPN Switch,

Oct. 25 — A Review of Parametrie Amplificrs.
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Back copies of (ST referred to in this
issue are currently availuble, unless other-
wise indicated, from our Cireulation De-
partment. Please send money order or
check — 50¢ for each copy - - with your
order; we cannot bill smull orders nor can
we ship e.od,

Full size (8 by 10) glossy prints of equip-
ment deseribed in QST by staff members
{only) can be furnished at $1.50 euach.
Please indicate the QST issue, page num-
ber, and other necessary identification
when ordering, and include full remittance
with your order — we do not bill nor ship
e.oud.
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GET THE BEAM
UPOVER THE TV
ANTENNAS

Tips for Technicians
and Other V. H.F.

Newcomers

Firing Up on 6 and 2

BY EDWARD P. TILTON.,* WIHDQ

last few years you probably came in via the

Novice door. If you're primarily interested
in v.hi. work the chances are fuirly good that
vou tarried a while in the room marked “Tech-
nicians.”” Quite u few of you are still there, and
you're going to have company aplenty. Upening
the 50-DMe. band to Technician occupancy in
1955 helped to make uactive hams out of thou-
sunds of holders of n ticket that up to then had
been little more than a scrap of paper. Avail-
ability of 145 to 147 Me., effective Aug. 21 gives
Teehnicians practically unlimited operating priv-
tleges in the amateur bands from 50 Me. up.
To many newcomers, now aud in years to come,
there will be little incentive to go higher in the
licensing structure.

That, in itself, is not necessarily bad, for it is
not the class of license one holds, but what he
does with it that counts. If an occupunt of the
v.h.f. bands conduets himself in such u way
that ham radio iy better for his having been a
part of it, then few will eare whether his tieket
is marked Technician, General or Krira (lass.
What, then, is this world above 50 Me. good for,
and how do you go about setting up for business
there?

IF you made your start in amateur radio in the

Possibilities

Most people are attracted to amateur radio
beeause it offers them a means of communica-
tion independent of any commercial facility.
The talking scems the thing; the means are
secondary — at first. But gradually the meaus
bheeome more important. Often how a contact
is made is far more interesting than what is
suld, This concern with the “how and why”
looms especially large in the v.h.f. picture. The
50- and 144-Me. bands are fine for just talking.
There are few better frequencies, in fact: but the
"% VILF. Editor, QST -
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ham who develops no interest in exploiting the
various long-distance possibilities misses at least
half the fun of the game.

The 50-Me. band, for instance, is one of the
most interesting slices of the radio-frequency
spectrum, propagation-wise, that is open to
amateur use, Kverything happens there now and
then. Not often enough to make any facet of 50-
Me. DX a routine matter, but still frequently
enough to keep one's interest whetted the year
around. We can’t cover the whole story here,
but the Handbook chapter on wave propagation
tells you all you need to get started. QST articles
listed at the end of this discussion will fill in
details. When you get to the point where you
ean tell single-hop sporadie~E skip from double-
hop, or you know whether that Huttery signal
seemingly coming in off the back of your beam is
back-geatter or auroral reflection, you're on the
way.

On 144 Me. you'll find some of the same thrills,
plus some different ones, Here again the Hand-
book is a guide to the threshold. Practical oper-
ating experience and keen observation will take
vou much farther. This band will not show you
all the ionospheric tricks that 50 Me. hus 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 television. You may
develop into something of a weather prophet on
your own, after you've watched the cffects of
weather changes on the strength and character
of v.h.f. signals. Tropospheric propagation was
the first v.h.f. DX medium to be discovered by
amateurs. You'll find detailed reports on this
one in (ST as far back as 1934, Work done in
this ficld by the late Ross Hull, and reported by
him in QS7 of the middle '30s is a splendid
exumple of the scientific potential of our hobby.
His articles are ‘“must” reading, even today.
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CONVERSIONS
MAY DESTROY THE
RESALE VALUE

Transmitters

Today’s v.h.[. enthusiast can set up for bus-
iness on 6 and 2 without building any of his
own equipment, bui the fellow who has definite
ideas of what he wants probably will do some
building. Making your own geur is highly worth-
while experience, in any event. There are count-
less ways to go about setting up a v.h.f. station;
only some of the more popular are discussed
below.

Converting Commercial Genr. Many newcomers
have commercial transmitters for the lower
hands left over from their Novice days. The
ARRL Technical Information Service receives
hundreds of requests for information on con-
version of these transmitters for 50-Me. opera-
tion. Presumably we will now also be in for an
avalanche of requests for 144-Mec. conversions.
Our advice on the latter is simple: Don't try it!

Clonversions of the Viking I and LI, the Ad-
venturer, the Ranger, the AT-1, the DX-35 and
the DX-40 for 50 Me. have appcared in (ST,
{Details in the hibliography.) We cannot supply
conversion information on other commercial
units. Conversion is cut-and-try business of o
sort not normally donec in the ARRL Lab. Au-
thors of our conversion articles are hardy ex-
perimenters who worked out suitable methods
and then took the trouble to write down the
procedure and send it in to us for publication in
(ST, Please do not ask for conversions of 1mits
not on the above list. They are not available.

Conversion of handswitching transmitters de-
signed for usc on 80 through 10 meters so that
they will work on 6 may be none too rewarding.
Most such designs just ahout make it to 10;
going another band higher in frequency tukes
some doing. If it were easy the manufacturer
would have done it in the fust place. Compo-
nents that are right for 80 are almost certain to
he too bulky for 6. Two tubes in parallel, for
example, may be fine for a transmitter lineup
intended to work on 80 through 10, but the sume
cireuit is highly unlikely to be good for 6. It will
be uscless on 2. We have rejected a lot more
v.h.f. conversion articles than we've accepted.
Often they either are makeshifts on 6, or they
represent major rebuilding operations that de-
stroy the usefulness of the transmitter for lower
bands, and thus lower the resale value.

Though someone probably will find a way to
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do it, conversion of commercial multiband rigs
for 2-meter operation is presently beyond the
realm of practicality. Tuned ecireuits for the
1-44-Me. bund bear little resemblance to thosc
used in bandswitching transmitters of conven-
tional design, and tubes commonly used on lower
frequencics may be completely unsuited to op-
eration above 50 Me.

A better way to make use of commerecial
equipment intended for lower bands is to take
the power und modulation (if any) from the
existing transmitter and apply them to r.f. units
designed especially for the v.h.f. bands in ques-
tion. Suitable transmitter line-ups may be found
in Q8T and the Handbook. Some commercial rigs
have auxiliary power sockets that make this
a8y,

ITow Much Power?

The power level to be used is an important
point for consideration. Yon can have fun on the
v.h.f. bands with low power, und many never go
shove the 100-watt bracket. But if you're going
into v.h.f. with both feet you will do well to
hear high power in mind when you plan your
station, If yvou 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 u later
date, without incurring necedless expenditures
for equipment that may become obsolete beenuse
it is not well adapted to your ultimate needs.

Building in subasscndblies, with power supplies
and modulation equipment on separate chassis
from the r.f. units, pays off here. One-chassis
stations are nice in some ways, but a complete
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 subassemblics
in ST and Handbook v.h.f. designs on this
account.

C'rystal Conirol or VFO? Nearly all v.h.f. men
have used c¢rystal countrol in the past, und for
good reason. It is not easy to make a good v.f.o.
for v.h.f. use. A generous supply of ervstals may
be a much more satisfactory way of moving
around the band. Don’t standardize on erystals
vou sec advertised at bargain prices, however.,
These are available only for certain surplus
frequencies. You'll find a lot of company on
these spots most of the time, and being stuck on
50.1, 50,25, 50.4, 144.13, 141,45, 145.35 or some
other of those 25-cent channels may cost you
plenty of dollars worth of watts wasted in calling
people who will never find you at the bottom of
the pile.

Order crystals slightly different from those
you commonly see in the surplus advertisements,
or grind or cteh them yourself. It's not hard. See
the bibliography.

Reccivers and Converters

Today’s newcomer is offered a bewildering
array of equipment for v.h.f. reception. Ob-
viously, we caunot tell you just what you should
buy or build, but here are a few tips that may
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help you to make an intelligent choice. You
may want to do some building. The Handbook
describes some first-class v.h.f. cooverters, if
you decide on this course.

V.h.f. reception is commonly done with erystal-
controlled converters operated in conjunction
with communications receivers designed for lower
frequencies. The communications receiver is
important; your choice here may make or break
you in your foray into the v.h.f. fleld. Don’t
overlook the used receiver market. Receivers
cost o lot of money these days, but there were
some mighty good ones built years ago. Quite a
few of them are still adegquate for use as a tunable
Lf. system with v.h.f. converters. Receiver ar-
ticles ‘given in the bhibliography will give you
more information than we could include in a
peneral discussion like this.

Importunt receiver qualities are stability,
tuning rate and selectivity. With converters
designed for 7-Me. output, stability iz usually
not. much of a problem. Most receivers are good
enough in this respect, up to about 14 Me. or
so, If your i.f. is to be in the 26- to 30-Me. range,
be sure that your receiver is a double-conversion
type. No single-conversion reeciver with a 455-
ke. i.f. has adequate image rejection for con-
verter use above about 20 Me. or so. Inexpensive
receivers may even be poor at 14 Me.

Some late-model receivers have tuning ranges
designed especially for use as the i.f, range for
ervstal-controlled v.h.f. converters. These pro-
vide tuning-rate and dial-calibration qualities
that are not readily obtainable otherwise.

A few receivers have a 50-Me. band built in.
Some of these are worth little for practical
amateur purposes. Others may do a passable job,
but nearly all are inferior to a converter-receiver
combination. lixceptions are some new jobs de-
signed especially for v.h.f. use. A rule of thunb
o be applied to Judgmg the usefulness of a 50-Me.
tuning range in a receiver that works on all lower
amateur bands is to check to see if it is a double-
conversion design. If it is, its image rejection will
be good enough on 50 Me. 1f its sensitivity is a
bit on the low side this can be corrected by the
addition of g simple H0-Me. r.f. amplifier stage.
The converter circuits for 50 Me. in the Handbook
show r.f. amplifier details that can be “lifted”
for this purpose.

Antennas

The rule for antennas is simple; Put up the
biggest thing you can get off the gronnd. Opera-
tion on 50 Me. is commonly done with 4~ or
S-element arrays of the Yagi tvpe. Beware of
short booms and close element spacing; the
longer arrays with wide spacing between ele-
ments will almost certainly give higher gain
than the close-spaced tvpes. If you have the
means to support and rotate it, go to an array of
6 or more elements. Other things being equal,
the longer the hoom the better. Four-element
arrays should be at least 10 feet long: 5-element
jobs 12 feet minimum.

Stacking of two or more Yagis one above the
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" CHOOSING THE
RIGHT RECEIVER
1S IMPORTANT

other pays off handsomely. Many outstanding
50-Me. stations employ stacked Yagi arrays of
3 or more clements each. All the information
needed for htuldmg and adjusting such arrays
may be found in the ARRL Handbook and A n-
tenna Book. Stacked Yugis should never he
separated by less than a half wavelength, Wider
spacing is desirable,

On 144 Me. curtain arrays are popular. These
are easy to build and usually require no adjust-
ment. Their frequency response is broad and
therefore their design is usually less eritical
than that of arrayvs made up of several Yagis.
High gain and sharp pattern can be achieved
with stacked Yugis on 144 Me., usually with
some sacrifice in frequency response.

The long Yagi array has merit for 144-Me.
service. One widelv-used design has 13 elements
on a 24-foot hoom. It can be made very light
in construction if small-diameter elements and
thip~wall tuhing are used. Suitable designs are
in the Handhook, the Antenna Book and QST.

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

Technigues

You can have a lot of fun on 6 and 2 meters if
vou never use any mode of transmission and
reception except a.m. phone, by far the most-used
mode. You will never know the full potential of
either band in this way, however. Much of the
interesting work is done when signals are at low
levels, and for this purpose nothing can approach
c.w. in effeetiveness.

Don’t let the high-speed stulf you've heard on
lower bands scure you into an all-phone attitude.
Many operators on the v.h.f. bands are low on
code experience. They will welecome a chance to
work on c.w. at low or moderate speeds. And any
amateur worthy of the name is patient and
cooperative with beginners. He may be able
to handle 40 words per minute himself, but he’ll

respect you for trying when he hears vou keying

slowly, and will 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're
(Continucd on page 180)
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Below the meter are jacks for the microphone and crystal.

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 is 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 Michigan-Ohio area
are avoiding the QRM of other bands in
short-range mobile work by going to
160 meters. They have found that an
inevpensive low-power transmitter, such
as the one deseribed here by KSEEY,
will do a good job en this band.

many sections of the country, activity ou

this band is so low that many manuface-
turers have ceased to include this portion of the
amateur spectrum in their receiving and trans-
mitting equipment., This is very unfortunate
as it not only handicaps the ardent 160-meter
operator, but also creates apathy among the
neweomers to ham radio who get the impression
that the segment is useless for their needs and
promptly forget its existence. The lack of manu-
factured gear, however, should not be allowed
to obscure the many advantages that 160 offers,
particularly for the mobileer who is interested in
reliable short-range (under 50 miles) communica-
tion. In this respect, 160 meters is often superior
to 75 since, watt for watt, at any distance, its
ground-wave field strength averages 4 to 6 db.
greater. Very low power can be used with out-
standing 'results. New navigational aids operat-
ing at very low frequencies offer some hope
that the existing Loran system may eventually
be replaced, returning the six-position band
switch to ham equipment, provided that interest
is keen.

!rmmucn 160-meter operation is permitted in

Transmitter Circuit

The photographs show a simple 10-watt mobile
transmitter designed primarily for 160 meters,
but also providing for 75-meter operation so that
the benefits of 160-meter operation can be appre-
ciated and advertised. The civeuit is shown in

420118 Wand Drive, Mt. Clemens, Mich.
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Fig. 1. All three tubes are type 6AQ5. A Vari-
Loopstick, Li, i8 used as the inductor in the
grid-plate oscillator output cireuit. A d.p.d.t.
rotary switch, 8y, shunts this coil with a trimmer
capacitor, ("1, for 160-meter operution. The same
switch shorts out a portion of the inductor (L») in
the wmplifier's pi network output circuit for 75-
meter work.

A high-level earbon microphone drives the
single-tube (Class A modulator dircetly through
4 microphone transformer, T'y. Microphone vol-
tage is obtained from the drop across a portion of
the modulator-tube eathode resistor. The eenter-
tapped primary of u loudspeaker output trans-
former (79) i8 used as a 1-to-1 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 current or combined plate
and scereen current. Most of the constructional
details are evident in the photogruphs. Arrange-
ment of components, 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 change-over switeh. Tt switches the an-
tenna and plate-supply voltage to cither trans-
mitter or receiver. This tvpe of switch is quite
satisfactory when shielded and mounted on the
steering column or under the dash within casy
reach of the driver. A discarded soup ean of the
1015-07, variety makes a suitable shield. Three
coax connectors are mounted in the unopened
end of the can, and the wafer switeh is mounted
in the center of the top cover after removing it
with a can opener. The B-plus wires to the re-
eeiver and transmitter from the receiver power
supply may enter the can through rubber grom-
mets at any convenient point, or a suitable plug-
and-socket arrangement ean be made. When the
internal conneetions have been made, the top
cover can be replaced by soldering. A long
intereom-type lever should be attached to the
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1.8 OR
3.5 Mc.,

1.8 OR 3.5 Me,

OQUTPUT

Fig. 1 —Circuit of the 160/75-meter mobile transmitter. Unless otherwise indicated, capacitances are in uuf. and resist-
ances are in ohms. All 1000-uuf. fixed capacitors are disk ceramic; those marked with polarity are electrolytic; other
fixed capacitors are mica. Resistors are V2 watt unless otherwise indicated. R.f. chokes are 2.5 mh., 50 ma.

C,—9~180-uuf. mica trimmer (Allied Radio 60H342).

C2—140-uuf. variable (Bud MC-1876 or equivalent).

Cs—400-uuf. variable, b.c. replacement type (Allied
61H009).

Cy—Fixed mica capacitor as required (see text).

J1—Chassis-mounting coax receptacle (SO-239).

Ja—Open-circuit microphone jack.

Li—Grayburne Vari-Loopstick or equivalent {approx.
50uh.).

switch shaft for easier operation. A push-to-talk
relay may be substituted for this switch, of course.

Power Supply

In taking power for the transmitter from the
b.e. receiver supply, a length of three-conductor
cable, shielded und preferably rubber-covered, is
required. If necessary, such a cable can be made
up of individual wires bonded together and cov-
ered with braid. The B-plus line coming from

Interior view of the low-power 160-meter mobile frans-
mitter. The modulator {right} and final-amplifier (left)
tubes are at the rear of the chassis, mounted in between
the microphone transformer and the output tank coil. The
oscillator tube is at the center, its slug-tuned plate coil
projecting from the rear. The variable capacitor {Cs} is in
the oufput of the pi network. The input
capacitor Cz is below deck.
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L:—50 turns No. 24 1Y%-inch diam., 1% inches long,
approx. 50 uh. (B&W 3020).

MKi—High-levei carbon microphone {T-17).

P1— Microphone plug.

S1—D.p.d.t. wafer switch.

Sa—D.p.d.t. toggle switch.

Ti—High-ratio  single-button
{Triad A-5X).

T2—14,000-ohm p.-to-p. speaker output transformer,
secondary not used (Stancor A-2312).

microphone transformer

the rectifier-filter department of the receiver
should be loeated and disconnected at its first tie
puint. One of the cuble wires is connected to the
B-plus lead, and a second wire to the tie point.
The third wire conneets to the hot heater prong
of the nearest tube socket (not the rectifier!).

Antenna

Good results have heen obtained with an 8foot
whip and a center loading coil. The addition of
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u 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
fiber, bakelite or polystyrene rod about 5 inches
Jong and 214 inches in diameter, with u -f14-inch
winding of close-wound No., 22 Formvar or
enameled wire. The ends of the form can he
drilled and tapped to take standard 34-24 whip
sections, arge soldering lugs or washers can be
used to make connections between the coil ends
and the whip sections, A more ambitious 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 €} of the loaded whip presents at this fre-
quency. This difficulty is even more pronounced
on 160. However, since the band segments here
are narrow, they can be covered rapidly on the
receiver, so there is little point in frequent 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 aceurately while resonance is checked
with a g.d.o. coupled to a small coil temporarily
connected at the base of the whip. If provision for
75-meter operation also is desired, a tap cun be
placed on the loading coil for shorting out the
required number of turns. Final adjustment
should be made on the air with a field-strength
meter as the indicator.

In operation, the band switch is set at the 75-
meter position, and the appropriate erystal in-
serted. The slug of Ly is then adjusted to achieve
an amplifier grid current of 2 to 4 ma. With the
switch in the 160-meter position and a 160-meter
erystal in the frequency range assigned to your
area, adjust (1 to again obtain correet drive.
Onee properly set, no further drive adjustments
should be necessary. The amplifier may be
loaded to the point where the combined plate
and sereen current is 50 ma. If it is impossible to
reduce the plate current at resonance to this
figure, extra fixed capacitance (C'y) should he
added as required.
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Fig. 2--Sketch showing the construc-
tion of a low-loss loading-coil form.
Other details will be found in the text.

AQVABLE_PLASTIC
Eoumén

Receiver

For reception, a converter can be built that
will work into the ear's b.e. receiver operating
as an i.f. and audio amplifier. However, the
low-frequency (1800-ke.) segment of the band is
assigned to this part of the country and many
operators have had good results by simply 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
voil slug is then adjusted slowly until the same
signal appears about 250 ke, lower on the dial. A
e.d.o. tuned to 1800 ke. should then be heard
near the high-frequeney end of the dial. The r.f.
trimmers can then be adjusted for masximum gain
and the dial reading noted for tuture reference. If
the receiver has push-hutton tuning, one of the
huttons can be set up for the ham hand. Remem-
ber, however, that this process involves sacrificing
some of the coverage at the low-frequency end of
the b.c. band.

Hundreds of transmitters of this type are in
operation in Michigan and Ohio. Distances well
over 25 miles, mobile to mobile, arc covered
consistently with Q5 reports. For local rag chews,
community aetivities and Civil Defense, this
little rig is hard to heat at the price. Why not take
u few hours, build it, interest other hams in the
neighborhood and go mobile on 1607 57— |

--St raysigs

Curl Dabelstein, KN@SBY, reports a hammy
neighborhood around his home in Omaha, Neb.
There’s KALXK wcross the street; KOCFQ half
a block away; K1ZV X, three blocks sway and
Sarl's dad, KORVY, in the same house.
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Simplified Design of Inductively-Coupled
Circuits

Calculations for Resonant and Nonresonant Secondaries

BY T. J. MARESCA,* W2VLA

parallel LC resonator, while the secondary circuit

If you are having trouble loading your is the scries-tuned resonator often found in link
final with link coupling or in driving an output eircuits. Both the load resistance, s,
amplifier using induclive coupling. a few and the output resistance of the tube, Ry, are
caleulations using simple algebra and a wenerally known. The load resistance is usually
check with a g.d.o. can give you the rea- low (between 50 and 100 ohms). The output
sonand tell youwhat can be doneabout it. resistance of the tube is usually high (between
1000 and 10,000 ohms). The output resistance

can be ronghly approximated by the formula
Emin)® g().TEB)g - En?

ONE important class of coupling networks

often used by the amateur experimenter By = a0 1)
was not treated in (eorge Grammer’s : 2p, 2P 4 Py
exeellent, three-part article! on impedance-match-  where Es is the rated anode supply voltage
ing networks. This class includes the magnetic- Fmin is the minimum anode voltage during
coupled interstage or output eireuit still found in the r.f. cycle
many transmitters. This is especially true of the P, is the rated power output of the tube,
output cireuit of balanced push-pull amplifiers. The objective is to design o 10agnetic coupling

Too often the design of these networks procceds  network which will permit the tube to deliver
in a cut-and-try fashion: the designer selects a  maximum power to the load, Rg, at a chosen

Ry q
: e
Fig. 1—Low-impedance {link) output circuit ~ cTL L R
. 1 f 2 2
with resonant secondary. I
G

suitable inductance which resonates with the frequency. At the same time, it is necessary to
output and tuning capacitance of the tube. Then  be certain that the eircuit will discriminate
he experiments with several links until he cun  against harmonic and subharmonic frequencies
eouple rated power from the tube. The step-by- and not require too large a value of coupling
step design procedures outlined below will obviate  coefficient between the primary and sccondary
most of the experimenting in a majority of cases.  coils, L1 and L.

Three types of magnetic coupling circuits will The cireuit will discriminate against unwanted
be eonsidered: (1) the parallel-resonant primary  frequencies if a large enough operating € for the
with series-resonant secondary, (2) the parallel- primary ecircuit is chosen. The operating @ is
resonant primary with parallel-resonant sccond-  defined as the Q of the primary circuit alone,
ary, and (3) the parullel-resonant primary with  This may be as low as 5 or as high as 20, but
untuned secondarv. These three cases cover  values between 10 and 15 are usually the best.
most of the amateur applications. Magnetic It the value chosen is too high, the tank-circuit
coupling and the measurement of coupling coeffi-  efliciency will be reduced. However, at the higher
cient with instruinents readily availuble to the  frequencies the minimum operating @ may be

average amateur will also be discussed. limited by the irreducible output capacitance of
the tube.

Parallel-Resonant Primary and Series- The maximum coupling coetlicient between

BResonant Secondary practical air-core solenoids is usually 0.1 or less.

The first circuit to be considered is shown in  Measurements made by the author on the B & W
Fig. 1. This is a typical link-coupled output JEL 40, 20, and 10 fixed-link tank coils exhibited
stage. The primary circuit consists of the usual coupling coeflicients between 0.35 and 0,415, A
e e - Bud 40-meter swinging-link tank coil had a cou~
* Defense  Klectronies Division, General Flectric Co.,  pling coeflicient of 0.3 with the link close to the
Advg.nced Rlectronics Clenter, Cornell University, lthaea, primary coil. A simple method of meaburmg the

! Grammer, *Simplified Design of Impedunce-Matching (.Auuphng‘cot,.thment with a grid-dip meter or a
Networks,” QST, March, April and May, 1957, ¢} meter is given later on.
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Given Ry and Ra, the step-hy-step design
procedure for the circuit in Fig. 1 is:

1) Seleet the primary-cireuit operating @, Q.
{Usually between 10 and 15.)

2y Caleulate X¢y = {Ll )
071

Q\ Qaz
B d
STk}

Fig. 2-Circuit for coupling inductively to a high-im-
pedance load.

) 10y
b0y
(For )y greater than 5, XN1; and Xey differ
by less than 4 per cent.)
4) Seleet the coupling coefficient

3) Caleulate Xy, = > XNy (3)

O
Y

in the preceding section also apply here. This
cireuit is well suited for interstage coupling be-
cause the shunt capacitance of the grid can be
absorbed in Cy. Fig. 2 shows the circuit diagram
and the equivalent eircuit.

Given 2y and f2s, the design procedure in this
ease is as follows

1) Seleet .

N B R .
2) Caleulate Neq = {7
(L’l
. . 10
3) Caleulate X)p = Tﬁg
~ Xy for Q1 >5 (8)
4) Seleet & (less than 0.4),
N 1 i
5) Calculate () = 120, [0)]
- R .
6) Culeulate Yo = Z}? (10)
. . finl)s ,
7) Caloulate Xrg = 29 (10

14 09f
8) Determine 'y, Ly, (', Ly and experimentally

determine the coil spaeing by making the

coupling-coeflicient, measurement.,

An alternate procedure is to seleet @y and (2
and then caleulate the required value of coupling
coefficient. If it is not too large, proceed with
the design.

Q-

Ly TRZ

Fig. 3-—Low-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,

1
g = —5— 5
Q2 = (5)
6) Calculate
Xia = Xgo = [0 (6)

7Y Caleulate ("1, Ly, "9, and Lg from the values
of Xci, Xut, Yoo and Xpg and the chosen fre-
quency.

The proper spacing between primary and
secondary coils can be determined experimentally
when making the coupling-coofficient measure-
ment. (See latter part of article for this meas-
urement.)

This type of coupling circuit is best suited
for output coupling where the ratio By, £y is a
large number. For interstage-coupling networks,
where the impedance ratio is small, the cireuit
of the next scction is often more suitable.

Parallel-Resonant Primary and Parallel-
Resonant Secondary

The remarks concerning the operating @ and
the lurgest realizable coupling coeflicient made
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Parallel-Resonant Primary and Untuned
Secondary

This eireuit is shown in Fig. 3 and may be
used when resonating the secoudary is not
desired. The design steps are:

Given By and Ro,

1) Select @y und set Qy = 1.2,

) . R
2) Caleulate Xoy = 6—‘ (12)
1
) ROy 4 Qg
3) Caleulate N = ‘(13;—%9—)
t

( 0
=~ Xy ( 1+ ('5;) for Q1> 5 (13)

4) Calculate X = B2 (14)
| TR |

5) Culeculate & = | P T (15

5) Culeulate \/Q:}(Ql T 0 (15)

If k is greater than 0.4 select higher values of
0y until & is less than 0.4 Tt can be shown that,
for 5< < 20, &£ will be minimum when 2
is approximately (.2,

Experimental Determination of Coupling
Coefficient

The coupling coafficient between two coils
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ean be determined easily using only a grid-dip
oscillator or a ) meter. The chief advantage of
the method to be deseribed is that the measure-
ment can be made at or near the actual operating
frequency of the coils. The grid-dip meter and
()-meter measuring circuits are shown in Figs,
4A and 4B, respectively.

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

1) With Ls open-circuited, resonate L; with
(" at the desired frequency, f.. Make sure that
leads are kept as short as possible.

) Short-cireuit Lg by soldering its ends to-
gether and, with the same (*, measure the new
resonant frequency fi.

(16)

Note that f. will always be greater than f,
beeause the effective inductance resonating with
(" when Lg is shorted will always be less than [y
ulone,

The coupling coctlicient can be adjusted to a
desired value by the following procedure: After
finding f, calculate

Vi (17)
and space Ly und Lg so that the cireuit is resonant
at f. when ls is short-circuited. Grid-dip meter
frequencies should, of course, be checked against
an accurate standard.

The procedure with the @ meter is similar
exeept that the resonant frequency is kept con-
stant. The steps are:

1) Resonate L; at the desired frequency with
Ly open-circuited. The value of the resonating
capacitance is (', and is read from the (J-meter

- capacitance dial.

2) Short-circuit Lo and re-resonate the circuit
with the capacitance (s, also read from the eca-
pacitance dial.

(18)
s will always be greater than €, for the same
reason as given before,
If k¥ and (', are known, the required (s can be
found from the equation
Y — (vv —
Uy = 1=

(19)

The values of Ly and L can be determined
experimentally with known capacitors at or near
the design frequency. Always make sure that
neither coil is short-cireuited when this measure-

ment is made.
FE]

o

GRID
DIPPER

G

o
Q METER L% é_z i
o

(8)
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 remarkable
success. Onee 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 experience has been with the
B & W Miniductors. Coils are cut from the coil
stoek which have the required inductance.
Then the spacing between coils is experimentally
determined by the grid-dip meter or @-meter
measurement. When the proper number of turns
per coil and the spacing are known, & new trans-
former can be made by removing turns from the
middle of another Miniductor without breaking
the polystvrene, so as to give the required coil
spacing, Then the ends of the Miniductor are
cut off to give the proper number of turns for
Ly and Le. This results in a mechanicully rigid
transformer which will not get out of shape
under vibration or shock.,

& Strays s,

The Totah Amateur Radio Club of Farming-
ton, New Mexico, will make its annual 507 Totah
Hallowe'en Field Day expedition on October 31.
The site will be Four Corners, that unique spot
which is common to the states of ('olorado, New
Mexico, Arizona, and Utah. It is also unique
beeause it 18 tocated on the Indian reservations
of Ute and Navajo, and it is common to the cull
areus of 5, ¥, and 7. Look for them on all bands,
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W8GZ now has accumulated confirmations
from 203 countries that he has worked using s.8.h.

New Jerseyite Nut Schnoll has one of those
newfangled calls with the double prefix —
WA2DIJ. Last time he was licensed, he didn’t
have any pretix ut all. Thirty-five vears ago it
was, and the call then was 2AQG! They always
come back . ..
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The Perseids Powerhouse

BY CLAUDE M. MAER, JR.,* WfIC

A Cool Colorado Kilowait for 50
and 144 Mec., Without Coil
Switching or Changing

ing that the Perseid Meteor Shower in
August provides a propagation medium for
144-Me. signals over distances that are ex-
tremely difficult to work by any other means.!
This opportunity is best exploited with high
power, and the amplifier to be described did a
fine job for the writer in the two Perseid showers.
Seven new states were worked, including one over
u 1240-mile path.? The trausmitter has done well
on 50 Me. also. [t was the means by which the
sixth and final continent (Asia, JASAO) was
worked for the writer’s 50-Mec. WAC, in No-
vember, 1958. The amplifier features reason-
ably straightforward design using standard
parts, and building it docs not require a home
machine shop or a sheet-metal factory.
Multiband transmitters have been taken for
granted by amateurs for so many years that
many occupants of our lower hands have hardly
heard of a transmitter that will 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 coll changing or
switching. Recently o commerciallv-availuble
transmitter was described in which the plate
cireuit. was designed for operation on both 50

];101% the uninitiated let’s start out by explain-

#Rocky Mountain Division Director, ARRL, 485 Race
8t., Denver 6, Colo.

! Bain, “V.H.F. Meteor Scatter I’ropagation,” @87,
April, 1957, '

2 “Phe World Above 50 Me.,” @8T, October, 1958 and
1959,

and 144 Me. without the requirement of coil
changing of any kind.?

Building upon the two-hand tank eireuit idea
used in the plate eircuit of the Johnson 6N2,
the author set out to eoustruet a high-powered
amplifier using the cireuit design in both the
grid and plate eireuits, so that no switching or
coil changing would be needed to cover 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 been
most gratifying, and well worth the effort.

The key to ihe high efficieney of the ampli-
fier lies in the trunsmitting tubes now available,
which were designed especially for v.h.i. serv-
ice, The Eimae 1X250B tubes used do a fine
job at 141 Me., as well as 50, aud their cost is
not out of reason iu these days of liberal ama~
teur budgets. Though it is possible that
slightly higher efficieney might be obtainable
in a single<band design, the results achieved
with this rather unusual amplifier have shown
that the difference would hardly be discernible
on the receiving stution's S meter.

sssentially, the Perseids Powerhouse is a
push-pull amplifier, cross ncutralized, with its
own biag supply built in. Provisions are made
for Clags C c.av. or a.m., and for (lass A,
linear amplifier service. A front-panel control
switches the mode of operation, and a tune-
operate switch sets up safe operating eonditions
for tune-up. Provision is made for external
metering of the total grid current to both tubes.
ench tube's sereen current, and the r.f. output
on hoth 50 and 144 Me. An external 0-1 mil-
liammeter takes eare of these funections. An-
other external meter should be conneeted in
the high-voltage lead for plate-current meas-
urement. 1f the input approaches the kilowatt
lovel u voltmeter should also be provided, to
determine the plate power accurately, as re-
quired by FCC regulations.

The Two-Band Tank Circuits

There is no magic or undue complication
about the means by which the grid and plate

5 “The Viking N2 Transmitter,” Recent Equipment,
ST, March, 1957,

The Perseids Powerhouse, a 1-kw. amplifier for 50 and

144 Mc. Method of shielding the r.f. portion of the amplifier

is visible at the left. Two chassis are used, butting together,

with o '‘weather-stripping’” of perforated aluminum
covering the joint edges.
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Fig. 1 —Schematic diagram and parts information for the 2-band v.h.f. amplifier. Capacitors not described
are .005-uf. disk ceramic.

C;—50-puf.-per-section butterfly variable (Hammar-
lund BFC-25). Remove two stator and two rotor
plates.

Ca—50-upuf. variable (Hammarlund MC-50-S).

Ca—35-puf. variable, double-spaced {Hammarlund MC-
35-SX).

Cy—50-puf. variable, double-spaced {Hammarlund MC-

Cy—50-uuf.-per-section transmitting butterfly variable
(B & W JCX-50-E).

Cax—10-puf, 150-volt electrolytic.

Cs, €8, Co—0.001-uf. disk ceramic, 3000 volts.

Cn—Neutralizing wires; see text and photo,

Cy—Screen bypass capacitor built info Eimac 4X150A-
4010 socket. New version is SK-610.

Li—Half-wave grid line—No. 12 wire. Sides 1% inches
apart. See Fig. 2 and photo.

Lg—50-Mc. grid coil—¢6 t. No. 12 wire, Y%-inch diam..
spaced diam. of wire, except at center. See text
and photo,

Ls—Combination coupling coil and loop—No. 12 wire,
1 t. at center of L2, with leads adjacent to L. See
text and photo.

Li—144-Mc. plate line—1 X 1/1é-inch copper strap,
Sze Fig. 2 and photo. Note slotted holes for
mounting Ls.

Ls—50-Mc. plate coil—4 t. No. 8 copper, 1%-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
capacitance at the other. Both ends of a half-
wave line used in this way exhibit high imped-
ance, but at some point in between the imped-
ance is very low. If the tank circuit were used for
144 Me. only, the hias or plate-voltage eon-
nection would be made at this point of zero r.f.
voltage, through r.f. chokes. Actually, unything
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" RFC¢, RFC7—20 t. No.

Ls—144-Mc. coupling loop—No. 12 wire bentinto V, 114
inches wide and 5% inches long. See text and
photo.

L7—50-Mc. coupling loop—1 t. No. 12 wire, 1%-inch
diam., at center of Ls. Keep at least V4 inch from
any part of Ls. See text and photo.

Ls—10-hy. 1 10-ma. filter choke {Stancor C-1001).

M—100 c.fm. blower, 115v. a.c. {Burstein-Appleby
4A195).

Ry, R, Ris—Meter shunts—adjust to read full scale at 100
ma.

Ra-—4000 ohms, 10 watts, wire-wound.

R4, R7— 15,000 ohms, 4 watts (two 30,000-chm 2-watt
carbon resistors in parallel), See text for location.

Rs, Ry—300 ohms, 1 watt, carbon.

Re, Ro—12,000 ohms, 2 watts, carbon.

Rio—100 ohms, 25 watts, adjustable.

R11—2500 ohms, 10 watts, adjustable.

Riz—50,000-0hm 4-watit wire-wound potentiometer.

RFC)—7-uh. v.h.f. choke {Ohmite Z-50).

RFCz, RFC3, RFCy, RFCs=m 4-ph. v.h.f. choke {National R-60).

18 enam. ¥%-inch diam., close-
wound.

Si—2-pole 3-position rotary switch, non-shorting.

Se—1-pole 3-position rotary switch, nonshorting.

S3—2-pole 5-position rotary switch, nonshorting.

Ti—Filament transformer, 6.3 volts, 8 amp.

Te—Filament transformer, 6.3 volts, 1 amp.

exeept a direet short can be connceted there and
it will have no effect on the functioning of the
circuit at the resonant frequency. Thus it is
possible to connect a 50-Me. eoil and, with a
little care, set. up the cireuit so that it is capable
of tuning to both 50 and 144 Me. with prae-
tically the same efficiency ax would be possible
for cither frequency by itself. The 50-Me. cir-
euit so connected works as a conventional coil-
and-capacitor tank, the 144-Me. line merely
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appearing as added lead inductance at the lower
frequency. Methods for locating the low-voltage
point on & half-wave line have been deseribed in
the ARRL Handbook, and in several QST articles,
the most recent being one by WIVLIH* His
method was used here, as it is most convenient
for shielded lines,

Though the low-voltage point is the electrical
midpoint of u half-wave line, if a tube is con-
nected at one end the point will not be at the
physical center of the line ordinarily. The
drawings and photographs show the approxi-
mate poxitions for connection of the 50-Me.
coils. Precise adjustment of the connection
point can be done after the amplifier is assem-
bled.

When the plate c¢ircuit was in the design (cut
and try!) stage it was obvious that a half~-wave
line for 144 Me. would have to be bent in order
to fit in the space available with standard relay
rack mounting. The author started out bravely
with two lengths of %4-inch copper tubing and a
tubing bender, but our adviee is, if you have
never worked with this vicious stuff, don’t!
Jopper tubing may well have a higher @ and
work more efficiently than the strap used here,
but if you can’t bend it to fit the spuace avail-
able there’s no point in having it. A loeal whole-
sale hardware house had 1/16-inch thiek 1-inch
flat copper strap, which is perfect for this work.
It bends easily, yet is quite rigid when formed
into the desired shape. We had no way of com-
paring tube and strap tank eireuits, but the
latter works very well in this amplifier. Dimen-
siong of the plate and grid lines and coils are
given in Fig. 2.

mounted open end up and the top one serves as a
cover to complete the top of the shield. The seam
between the two chassis is covered by a piece of
Reynolds perforated aluminum sheet about 314
inches in width which is fustened to the sides and
the back of the lower chassis with self-tapping
screws. Although the perforated sheet does not
cover the front of the two chassis behind the
front panel, very little r.f. seems to escape. Four
84-inch holes are cut in the top shield chassis over
cach 41X 2508 tube for cooling air stream passuge.

Throughout this discussion, the main chassis
will be described from a rear view, and the loca~
tion of parts to the left or to the right side of the
chassis will be from a rear view. Viewed from the
top, the tube sockets are mounted inside the shicld
enclosure and extend through the base chassis
with their centers about 334 inches apart and
ahout 2%¢ inches from the lett side of the shield
enclosure. In order to have each plate line posi-
tioned the same distance from the sides of the
shield cover, the centers of the sockets should be
approximately 234 inches from the front and rear
of the enclosure. Thebt‘ dimensions do not appear
to be critical, but eare should be used to make
sure that the socket holes eut in the hottom shield
chassis mateh accurately with the holes cut in the
large buse chassis. If the Fimae type 4000 socket
is used, all four cathode pins should be perma-
nently connected to the socket skirt by means of
4—140 muchine screws.* The type 4010 socket,
which is made with the cathode pins grounded, is
to he preferred.

The neutralizing leads are No. 12 wires about
111 inches long, holted to small ceramic fecd-
through insulators mounted about 34 inch apart

2%
E——- Ay ]
T . 144 MC. lsLZL:;/ C1x 1Y CoPPER STRID T

2% | No.6HOLE FOR CPLG. LooP 23" Fig. 2—Dimensions of the half-
/[ PLATE cAp scriw id and plate i din

4 STANDOFF INSULATOR No. 8 HOLE ! wave grid and platfe lines used i
. FRMGTOCE™t 4 the WEIC amplifier. Sides of plate
H”l line are 3% inches apart, center to
center. Grid line wires are 1%-inch
spaced. Points for connection of
? 6% —i s 50-Mc. coils are approximate. See
A~ o~ /\t'/z" text for instructions for adjustment,

No. 12 WIRE b
SOLDER 70/
STATOR OF Cy

SOLDERING LUG FOR
4x250 B GRID
CONNECTION

Construction

The amplifier is built on a 17 by 12 by J{-inch
aluminum chassis, to which is attached a stand-
ard aluminum rack panel measuring 19 by 1214
inches. The shiclded enclosure for the plate tank
circuit mounted on top of the chassis base just be-
hind the front panel consists of two 17 by 8 by 3-
inch uluminum chassis. The hottom one is

and 3 inches from the left end of the shield en-
elosure. This places each feed-through approxi-
mately 134 inches from the center of the asso-
ciated tube socket. Adjustment of the neutraliza-
tion is made by bending the wires toward or away
from the anode cooler of each $X250B.
Neutralizing is discussed in detail later in this
article. A trick is horrowed from a commercial
design,? and a shield of copper flashing about one

4 Southworth, “Using the 4X250B on 144, 220, and 432
Me.,” QST, February, 1957,
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5+The Amplex KW-62 Amplifier,” Recent Equipment,
QST, July, 19558
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Top view of the 2-band ampli-

fier, with cover removed. Half-

wave line gt 144 Mc. made

from 1-inch wide copper strap

has 50-Mc, coil connected at
its low-impedance point.

inch wide is mounted on soldering lugs attached
to the tube socket mounting screws, us shown in
the photographs, This effeetively shields the neu-
tralizing wires from the sereen grid rings of the
4X250B tubes, which are exposed uabove the
socket bases. 1t may be impossible to neutralize
the amplifier if the neutralizing wires feed back
to the screen grid rings as well as the plate
terminals,

Heat radiating plate eonnectors are used, and
the plate lines are fastened fo the top of these
connectors by means of the tapped hole provided.

144-Mec. Output Coupling Circuit

The principal difficulty in the adjustment of
the Perscids Powerhouse occurred 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 eireuit. A number of differ-
ent sizes and shapes of dual links were tried, but
none of them would work on both bands proper-
ly. Accordingly, the dual output coupling cireuit
was worked out. First, two separate output cou-
pling links tuned by a single loading capacitor
and feeding into one coax output receptacle were
tried without success. Separute coax receptacles
for both bands were then tried for each hand,
with the links tuned by a common capacitor, but
still correet loading could not be accomplished on
each band without the adjustment of one affecting
the other. Finally, entirely separate output cir-
cuits for euch band, using separate links, loading
capacitors and output connectors were installed
and success was achieved. However, there is still
gsome interaction which must be watched in
tuning.

The standoff insulators for holding the 144-Me.
output coupling loop are approximately -3¢
inches high, including the metal mounting hard-
ware on top. They are mounted approximately
634 inches from the left side of the enclosure,
about 114 inches apart. The open ends of the loop
are bolted to the standoff insulators the tops of
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which are approximately one-half inch below the
plate lines. To clear the 6-meter coil, the open
ends of the link are hent to leave the standoffs at
an angle of 45 degrees 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 fHashing strap 34 inch
wide and 334 inches long runs to the stator of the
144-Me. antenna loading condenser. A similar
strap 514 inches long connects the other end of the
link to the 144-Me. output coax receptacle.

50-Mec. Plate Circuit

The 50-Me. coil is approximately 114 inches
long, with the middle turns spread apart to leave
a 3g-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 14
inch wide were cut in the plate tank lines to al-
low the 50-Me. eoil to be positioned at the exact
null. The coil lugs are bolted in place by No. 6
machine screws. The approximate position of the
50-Me. coil is indicated in Fig. 2, but the exact
point of the null must be determined after the
entire umplifier is completed. Plate voltage is fed
through to the eenter of this coil for both bands.

An important point in the design of the 50-
Me. coil is to make sure that resonance oceurs
sutficiently far removed from the sctting of Cs that
tunes the line from 150 to 160 Me. When the
amplifier is being driven at 50 Me., considerable
outpub can be obtained at 150 Me. if the plate
circuit tunes to both frequencies simultaneously.
Proper design of the 50-Me. coil will separate
these resonance points so that there will be no
danger that harmonically related frequencies will

ovcur at the same setting of the plate tuning.

capacitor. Similar considerations govern the de-
sign of the grid tank cireuit. Ideally, the plate
circutt should just hit the highest expected oper-
ating frequency in the Z2-meter band with the
tuning capacitor at minimum,

The 50-Me. output link is larger than the 50-
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Me. coil, so purt of it remains outside the coil.
One end of the link goes direct to the stutor termi-
nal of the eutput loading capacitor. Tho other
lead runs to a Z-inch stundoff insulator from
which a copper #trap approximately 34 inch wide
and 31 inches long completes the cireuit to the
outpyt couxial fitting for 50 Me,
Th# tuning capacitor for the plate circuit. U, is
- 8 heavy-duty butterfly type, mounted directly
to the chassis, thus grouniling the rotor. The
rear frame of the capacitor is ‘mounted approxi-
* muately 214 inches from the right end of the shield
enclosure, but the exact spot of mounting should
await the attachment of the plate lines, The ca-
pacitor is then positioned so that no strain will be
- placed upon the lines und the tubes. The usc of a
+National RAD right-angle drive permits the plate
tuning eapacitor to-be mounted symmetrically
with respect to the lines. Some backlash is in-
troduced in tuning, but little difficulty has been
experienced with this. A small hole is drilled in the
top center of-the front frame of the tuning ca-
pacitor for mounting a %-inch ceramic xtandoff
insulator, to carry the r.f. choke conneeted to the
center of the G-meter coil, and the shielded high
voltage lead to the r.f. choke.

More symmetrical spacing of the two tuning
capacitors and the drive shaft for the plate
tuning capacitor could be devised. Their rather
close spacing is the result of the 50-Me. loading
capacitor having been added after the original
layout work.

The filament transformer is mounted at the
lower left, on the base chassis. Above and to the
right is the 144-Mec. coax output receptacle, ap-
proximately 514 inches from the left side of the
shield enclosure and about 114 inches above the
hase chassis. The 50-Me. vutput receptacle is 10
inches from the left side of the shield enclosure,
and again this arrangement resulted from the
subsequent need for a separate output counector
for 50 Me. The two VIR tube sockets are approxi-
mately 8 inches from the left side of the base
chassis, and the 50,000-ohm Class ABjy bias po-
tentiometer is mounted an inch or so to their left.
The blower, right, posed a mounting problem be-

e

eause no mounting flanges were provided. This
was solved by cutting a half circle in a small piece
of 2 X 4-inch pine block the diameter of the motor
housing. A hole was cut in the base chassis of sut-
ficlent size to accommodate the blower ontput
tube, and the motor housing resting on the wood
hase was fastened to the chassis by a light steel
strap, as shown in the photograph.

Un the rear lip of the base chassis there are
mounted, from left to right, the r.i. input coax
receptacle, the 110-volt a.c. input receptacle,
the sereen voltage plug, the external meter socket,
the high-voltage connector and a ground connee-
tion, The spacing of these items is not critical;
they should be spaced to suit the internal wiring
arrangements.

Grid Tank Circuit

Now let us turn to the underside of the chassis,
and the location of the components as viewed
from the rear of the chassis. The grid tank eircuit
is similar to the plate tank circuit, but because
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-Me. coil is
connected much closer to the tube end of the line
than is done on the plate line. This is because of
the high grid-to-cuthode capacitance of the
4X2508 tubes and indicates graphically that the
electrical quarter-wave point varies with the cu-
pacitance st the tube end of a half-wave line. As
with the plate tank, caure should be taken that
fundamental and harmonie resonances do not
oceur at the same point of the grid tuning con-
denser. The tuning capacitor, 'y, is & buttertly
type, mounted on an aluminum angle with the
rotor insulated from ground. Again, a right-angle
drive is used, which introduces some hacklash,
but two rotor and two stator plates are removed,
to keep the tuning rate down. Liach plate is re-
moved by grasping it with long-nosed pliers and
gently bending it back and forth until it loosens
from the soldered position.

The grid input-coupling link is a U-shaped
affair mounted on 2-inch standoff insulators.
The vertical end portions are about 2% inch high,

Bottom view of the WQIC 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 the horizontal sides parallel the grid lines for
about { inch. Instead of being a closed U at the
ond, the link is bent into a oue-turn loop about 34
ineh in diameter. This is covered with spaghetti
and inserted inside the 50-Me. coil, to provide the
pickup link for that band. The parallel sides of
the tank couple to the 1.4-Me. line. RG-58/U
coax from the r.f. input receptacle ruus to one end
of the link, and No. 12 wire connects the other
end to the stator terminal of the grid loading
¢apacitor. The 50-Me. grid coil has 6 turns of No.
12 wire approximately 34 inch in diameter and 1
inch in length. The center turns are spread about
a quarter of an inch, for the 50-Me. coupling link.
Little difficulty was experienced with this cou-
pling arrangement,; the series capacitor, (s, may
he used to vary the grid drive quite effectively on
both bands.

Underchassis Wiring

At the front left will be scen the sereen-drop-
ping resistor, Ryg, which is inserted in the sereen
lead when the tune-operate switch is in the tune
position. For experimental purposes a third posi~
tion was wired into this circuit which grounds
the sereens, but this was never used in actual op-
eration. The most eritical item in tuning is the
sereen current. Improper loading or drive can
run the sercen eurrent to very high values, which
if allowed to continue for any length of time will
damage the fube. The 3900-ohm resistor in the
sereen lead effectively protects the screens against
avercurrent. The screen current will not become
excessive when the plate voltage is completely
removed. However, it is not recommended that
the tubes ever be operated with the sereen voltage
applied and the plate voltage removed.

From left to' right at thé bbttom of the front
panel, viewed from the rear, can be scen 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
all leads which leave the chassis, and in the heater
circuits of the 4X250B tubes. At the lower left
ean be seen the sereen modulation choke and to
its right the air duct from the blower. It was
thought for a while that perhaps a copper sereen
should be placed over the air duct to eliminate the
escape of r.f. energy, but this has not become
necessary at the suthor's operating location.

In front of the air duct are the parts comprising
the 50-Me. r.f. voltmeter. Above and to the
right are the 144-Me. r.f. voltmeter components.
It will be noted that all the parts for the 50-Me.
r.f. voltmetér are located underneath the chassis,
whereas ouly the diode and the output filtering
circuit of the 144-Me. r.f. voltmeter are similarly
situated. It was found that when the voltage-
divider (R4 and Rj) portion of the 50-Me. r.f.
voltmeter was located in the shielded enclosure
containing the plate lines maximum r.i. voltage
indication did not coincide with the maximum r.f.
output to the antenna transmission line. This ef-
fect was not noticed on the higher band, so the
144-Me. voltage divider resistors (Ey and Ry)
were left in the plate circuit compartment and
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the diode and filtering components placed below
the chassis. The r.f. connection is made at the
eoaxial socket in both places.

At the lower right is a heavy duty adjustable
resistor, Ko, which is in the primary cireuit
of the filament transformer. Specifications for
the 4X250B tube call for 6.0 volts on the heuter.
This resistor is adjusted to give the proper
operating voltage at the tubes, under operating
conditions.

The bias cireuit is quite similar to that in
Southworth’s single +N250B amplifier,* but be-
cause two amplifier tubes are used it was neces-
sary to use two VRO0 tubes in paralle] to handle
the maximum grid current. This may run as high
as 64 milliamperes in a Class C operating condi-
tion, The 470-ohum resistors in the anode leads
equalize the voltage drop across the VR tubes,
The dropping resistor, K11, 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 effectively regulated by
the VR tube action. The adjustment of the drop-
ping resistor is just the opposite ot that in a screen
cireuit for instance, where additional current will
be drawn from the supply when drive is applied.
For proper screen voltage regulation, the VR tube
dropping resistor is adjusted to give marimum
permissible current to the VR tube rather than
minimum.

Omn the rear apron of the chassis (not visible in
the photograph), the r.f, filtering chokes and ca-
pacitors are all mounted as elosely as possible
to the sockets and connectors to provide maxi-
mum r.f. filtering. Standard TVI precautions,
including bypassing and shielded wire, are used
on all leads leaving the chassis and no harmonic
tvpe TVI has been observed from the operation
of the Perseids Powerhouse.

Setting Up the Two-Band Circuits

After both plate and grid lines have been in-
stalled with their associated tiining capacitors
and the tubes placed in their sockets, a temporary
hairpin-shaped link should bhe eoupled fairly
closely to the lines. A length of coax with a one-
turn loop at the end should be coupled loosely
to the coil of a grid-dip meter and connected to
the 144-Me. output fitting. Tune the g.d.o. to the
approximate frequency of operation, in this case
i++ to 145 Me. The tuning capacitor should now
be rotated until resonance is indicated by the grid-
dip meter. The lead point of a wooden pencil
should be touched to various places along one of
the lines and the deflection on the grid-dip meter
noted. It will 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-Me. eoil is con-
nected. It will rise again as the pencil point is
moved toward the tuning capacitor. Somewhere
along the line there will be found a point where
the deflection is quite small or nonexistent. The
6-meter coil should be conneeted across the line
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at this point.

In the case of the grid cireuit, the quarter-wave
point was located without placing the hottom
shield cover in position, and this has proved to
be satisfactory for all practical purposes. How-
ever, in the case of the plate tank it was found
that placing the top shield cover in position made
a substantial difference in resonant frequency of
the plate tank, so it was necessary to determine
the quarter-wave point with the top shield cover
in place. This required the drilling of a hole at the
point which had been determined to be the ap-
proximate quarter-wave point with the top shicld
removed. Then s pencil ean be inserted through
this hole and the exact quarter-wave point noted.
If 4 standard size hole is drilled in the shield, a
regular metal plug insert can be placed in the
hole after the exact connection poiut has been
determined.

Operation

If the grid and plate tank circuits have been
carefully checked with the grid-dip meter prior
to actual operation to see that they will tune to
both 50 and 144 Me. at different places ou the
dial as was previously mentioned, no trouble
should be experienced in placing this amplifier
in operation. Cirid drive should be applied and
the grid circuit tuned for the maximum grid
current prior to the application of the screen
and plate voltages. Detune the series capacitor,
'y, If the current is too high. Redueed plate and
sereen 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 measured on the output
voltmeter circuit. Be sure that the proper coax
output receptacle is used, as very little output
will be obtained from the 14&-DMe. output circuit
when the amplifier is tuned to 50 Me., and vice
versa. At the author’s station, sepurate antenna
relays are used lor 50 and 141 Me., and cuax
cables are run from both output receptacles to
their respective relays at all times. Both antenna
relays should be uctivated in the transmit posi-
tion when transmitting on either band. This will
protect the receiver 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 and
grid circuits were tuned to this region. Fortunate-
ly, the addition of the cross-neutralizing wires
took only & short time, and the performance of
the amplifier improved greatly. The best sctting
of the neutralizing wires can be determined by the
plate-current  grid-current method frequently
used in commercial transmitters. Set the amplifier
up on 50 Me.. working into & dummy load. Tune
to the piate-current dip at resonance (not neces-
sarily maximum output). If the grid current
increases on the high-capacity side of plate-circuit
resonance, the neutralizing capacitance is too
high. 1t the opposite oceurs (grid current increases
on the low-capucity side of plate-cireuit reson-
ance), there is too little neutralizing capacitance.

38

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

stter you get the hang of it. A dummy load should

be connected to the output 50-Me. coax recepta-
cle, and the exciter should be furnishing normal
drive. (CAUTION — Remove all high voltages
from the amplifier before removing the top shield
cover and malking adjustments.) Also, the ampli-
fier should not be operated off resonance more
than a few seconds. The only oscillation was in
the 50-Me. range und adjustment wt that fre-
quency sufficed for 144 Mec. When properly neu-
tralized and with normal output loading, the
amplifier is completely stable even in the Clags
AB, operating position with 350 volts on the
sereens and the plates drawing 200 milliamperes
statie current at 2000 volts,

No purasitics were encountered in the develop-
meut of the Powerhouse. The excellent screen
bypassing characteristics of the kimae sockets
undoubtedly contribute to the stability of the
amplifier. 1f parasities should occur, a good place
to start would be to try the method used in the
Johnson 6N2. A 2-watt 47-ohm resistor is tapped
along each plate line for approximately one inch
at the plate end of each line. In particularly diffi-
cult eases, similar treatment might be tried on
the grid lines. In any event, here’s hoping you
have as much luck as the author in this depart-
ment.

Power Supplies and Drive Requirements

The 4X250B tubes can be operated efficiently
at plate voltages from 500 to 2000. However,
slightly more drive and counsiderably more sereen
current 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 measured on the output voltmeter,
keeping a weather eye on the screen voltage and
sereen and plate currents. A very important pro-
tective device is o sereen overload relay set to cut
out at no more than 100 milliamperes total.
Iixeessive plate current can be tolerated for short
periods of time, but the sereens can't take it and
need quick proteetion at all times. The Power-
house runs Class C nurrow-band phase moduli-
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 u Johnsou 6N2 operating
at reduced input. If marginal drive is available,
some experimenting with the grid coupling link
might be desirable, to give better coupling effi-
ciency, particularly at 144 Me. Cluss ABy opera-
tion on 50 Me. s.5.b. has been quite satisfactory.
Operating conditions specified by Eimac are 350
volts regulated on the screen, and 200 milliam-
peres static plate current, The latter adjustment
is made by setting 22 for the proper plate cur-

(Continued on page 186)
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Vehicular Radio Interference Conference

apio interference from vehicles is a subject
AL that needs no introduction to hams operating
mobile. However, others besides hams are inter-
ested in the subject - in fact, so much so that
there are organized groups, some international in
seope, to combat radio noise. The parent inter-
national organization is CISPR (International
Special Committee on Radio Interference). In
this country, the American Standards Association
has its sectional committee on Radio Eleetrical
Cloordination, in which ARRL participates.

Recently, at a CISPR meeting at The Hague,
Netherlands, it was observed that many different
methods of measuring radio interference from
vehicles were being used in different countries.
In the United States, interference is measured
hy placing a dipole antenna fifty feet from the
side of the vehicle being checked. 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 fect from
the vehicle. The actual units of measurement
even differ from one country to the next. With
all these and other differences, it was realized
that uniform international standards should be
established, but before uny standards could be
adopted the measuring instruments themselves
had to he correlated.

Mr. Brooks sShort, WODPI, who represented
the Automobile Manufacturers Association of the
United States at The Hague conference, sug-
gested that a meeting be held to study the various
radio interference measuring instruments that
are used in different countries. All concerned
agreed that such a meeting would be helpful and
it was decided to hold the couference in the
United States.

The place was Anderson, Indiana, with the
Delco-Remy Division of (eneral Motors geting

Preparing a test vehicle for measurement at the Vehicular

Radio Interference Conference. The dipole pick-up

antenna is at the center of the building enirance in the

background. The test site was located quite a distance

from roads or other sources of electrical noise, and the

building was made entirely of wood. Power is supplied
through underground cables.

as host. In attendance were representatives from
the major automobile companies, ignition com-
ponent manufacturers, observers from the FCC,
Automobile Manufacturers Association, and the
ARRL. Included were several representatives
from other nations.

American, British and German instruments
were all checked against each other. Test runs
were made by measuring the radio interference
generated by severul different American and
Huropeusn 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 interference generator. Results showed
that all the instruments gave the same reading
on a given noise source. Some typical readings
mude ou a group of 1958 and 1959 cars, using a
horizontal resonant dipole 8 feet 4 inches above
ground and 10 meters from the car, were:

Peak Value
{db. above 1 uv.
per meter for 100-
ke, bandwidth)

Clar Frequency
(Make) (Me.)

Nagh,ooieverissososnsseeroess 70 4.4
200 4.5
Plymouth. . ... ceverrerensaaes 7O 69.4
200 59.5
Volkswagen. oo ovvernnnsonaess 70 52.9
200 63.5
Renault. .. ... teevessacssreas 70 48,4
200 62.0
Cadilac, . cvivrrsvsenecnnnnes (1} 38.4
200 44,5

The conference in Anderson also generated
discussion on such factors 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

Equipment used for measuring vehicular radio interference.
The British equipment is at the left, the American at the
center background (the small instrument in front of the
seated operator at the left] and the German at the right,




meeting did give all those in attendance a better
pieture of the over-all problem. At its close it was
evident that the international group in attend-

The Tunnel Diode —

10pEs, transistors, and spacistors are some
of the semiconductor devices that have
appeared on the scene over the last few years. The
latest, the *‘tunnel” diode, seems to have just
as many exciting properties as the others do.
The tunne! diode’s characteristics allow it
to be used in a wide variety of applications — as
amplifier, oscillator or switching device. Although

The two-terminal tunnel diode looks like a conventional
crystal diode but has the ability to amplify.

only & two-terminal deviee and still in the
experimental stage, the tunnel diode is already
capable of operating as an r.d. oscillator to
2000 Me. — yet it has a minimum power require-
ment of only cne millionth of a watt (compare
this to one thousundth of a watt for transistors).
One of the hig advantages the tunuel diode has
over the other amplifying devices is its relatively
low noise when operating as an amplifier. The
tunnel diode compares to the klystron and travel-
ing-wave tube, and although it is not as “quiet”
as the parametric amplifier or maser, it does not
require any external r.f. power, supercooling,
or magnetic bias. It is far superior to the tran-

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

A New Semiconductor Device

sistor and the common vacuum tube when it
eomes to low-noise amplification at u.h.f.

Although similar to a transistor in some
respects, the tunnel diode operates on g different
principle. Conventional amplifying devices such
as tubes and transistors depend on emnitting
electrodes, collecting electrodes, and a third
signal-controlling electrode. The speed at which
these three-terminal devices operate depends
on how much time it takes the carriers to cross
between elements. In transistors, and even in
vacuum tubes, this time is relatively long as
compared with the time it would tuke a signal
to travel an equivalent distance ulong u metallie
conductor. This is because the signal moves down
the conductor by charge transfer process rather
than by actual travel of a specific group of
electrons.

The tunnel diode uses somewhat the same
principle that the conduector does — carrying
the signal by way of the fast charge transfer
proecess. However, unlike the eonductor, the
tunnel diode can amplify because under certain
conditions it can exhibit negative resistance;
that is, an increase in voltage ean result in a
decrease in the current.

The nume tunnel diode is derived from the
“tunnel effeet,” discovered about a year ago
by a Japanese scientist. This term is used to
deseribe the rather complicated manner in which
electrical charges move through the device under
certain conditions. More information ou the
tunnel diode ean be found in u technical informa-
tion sheet on tunnel diodes published by the
General Electrie Research Laboratory, Schenee-
tady, New York.

The tunnel diode is still in the experimental
stage and not yet available commercially.

— K. L. C.

Automobile Temperatures — An Important
Factor When Considering Equipment Placement

0osT equipment ratings are based on a tem-
perature figure that must not be exceeded

for safe operation, and the maximum safe operat-
-ng temperature usually is specified by the manu-
fucturer. This is especially true of temperature-
sensitive equipment such s transistor bower
supplicy,

u favorable locuation in the automob le.

A leading transistor manufacturer made some
temperature measurements in i car under per-
haps the worst temperature couditions that
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nd for long life it 1§ extremely 1 Impor-
.tant that this type of equipment be pl'zced in

could be expected. The car was dark in color,
facing south with all windows and vents closed.
After being sun soaked for four hours in ambient
air temperatures up to 110 degrees F., the follow-
ing temperatures were measured: Under the dash,
150 degrees F.; engine side of firewall, 110 degrees
F. with engine off, 180 degrees F. with engine
idling; 130 degrees F. in the trunk compartment.

Although these are not ordinary conditions,
the figures give an idea of the maximum tempera-
tures one might expect. The equipment location
should be selected accordingly. K. L. (',
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o focont. fquipment —

XC-6 Crystal-Controlled Converter Kit for 6 Meters

THE Heathkit XC-6 (The Heath Clo., Benton
Harbor, Mich.) is a crystal-controlled con-
verter covering the 50-5i-Me. bund and de-
signed for working into a tunable intermediate
frequency of 22 to 26 megacyeles. Although
built primarily for use with the Heath Mohawk
receiver, which has a built<in range for the pur-
pose, the converter can be used with any general-
coverage ‘Tommunications receiver that can tune
through 22--26 Ne. It has three tubes— two
6AK5s and a 12AT7 — but no power supply; the
intention is that the necessary heater and plate
power will be taken from the receiver aceessory
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 6AK5s are used in cascade as r.f. amp-
lifiers, with transformer coupling between the
two stages. This arrangement is used principally
to eliminate feed-through at the intermediate
frequency, but also contributes additional selec-
tivity against out-of-band wsignals even when
the tuned circuits (there are four of them slto-
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 crystal
ascillator. An overtone-type crystal is used,
working on 28 Me. The mixer output is a re-
sistance-loaded tuned eircuit partly tuned by the
receiver input cireuit but using the output capaci-
tance of the 12ATY7 section us the principal tuning
capacitance. The inductance of the output coil is
adjustable for resonating the ecircuit in the if.
band. This eircuit actually will operate as an L
network when the load is or simulates a 52-ohm
resistance. 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, al least in receiver
applications, they are shown in Fig. 1 in simplified
form,

AMP ey 4
_lsoo

' 7
§
v “
b + o=
xS zzo; 2 8 E
Toospt. sen
LOAD
- * tzz-z8Med

Fig. 1—A balanced tank is used for coupling the second

r.f. stage to the mixer in the XC-6. The i.f. output circuit is

basically an L network when the load is an actual 52-ohm
receiver input circuit.

The antenna input circuit, at the left in the
bottom view of the chassis, uses an air inductor
tined by a miniature air padder. The antenna
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The first r.f. stage is at the left in this bottom view of the
XC-6. Numerous screws for tying the bottom plate {not
shown) to the chassis and interstage shield insure thorough
"boxing up'' of the r.f. Plated copper shields are formed
across the sockets of both amplifier tubes to separate
their grid and plate circuits. The oscillator section of the
12AT7 is at the lower right, with the overtone crystal
mounted on a tie-point strip.

lead is tapped on this coil, well down toward
the grounded end sn the loading will be light
and the scleetivity correspondingly high. The
slug-tuned interstage transformer is mounted on
the chassis with the ‘““hot’’ primary terminal
and ground lug projecting through on one side of
the interstage shield and the secondary terminals
coming through on the other side. This shield
fills the chassis space from wall to wall and also
is fitted with small threaded brackets so it can be
electrically and mechanically connected to the
bottom plate in the final assembly.

The interstage coil between the second r.f,
amplifier aud 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 6AKS5 plate to one side
of the tank while the 12AT7 grid is connected
to the other avoids placing the tube output and
input cupacitances 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 arrungement is a
useful one where parasitic capacitances tend to re-
sult in undesirably-high ('/L ratios.

The oscillator circuit is the simple triode type
with the crystal between grid and cathode and
with a slug-tuned coil in the plate circuit. The
coil resonates with the tube capacitance. No
special coupling means is provided between the
oscillator 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 connee~
tions are made through standard coaxial fittings.
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All controls—none of them intended to be adjusted during
normal operation—are on top of the chassis of the Heath-
kit XC-6 six-meter converter. The tube at the left in this
view is the 1 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 funed circuit
between the mixer and second-r.f. stages. The second r.f.
tube is in the center of the chassis and the first r.f. tube is
at the right; the inferstage transformer is between the
two. The antenna circuit is tuned by the serewdriver control
at the right. R.f. input and i.f. output connectors, along with
the power connector, are on the rear wall of the chassis.

The cable connectors are supplied with the kit,
along with about three feet of RG-58A /U for the
receiver connection, An 8-prong male chassis
connector is used for the heater, ground, and plate
voltages, and one prong is used for bringing
out the cathode connection of the first r.f. stage.
This is done o a cathode gain coutrol cun be
used on this stage for handling exceptionally
strong signals that might cause overloading and
cross modulation. Shielded wire and 8-prong
cable connectors are supplied with the kit for the
external 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 434 X Z2-inch
chassis and has a protective cover (not shown in
the photographs) that increases the total height
to about 514 inches, The chassis, cover and bot~
tom plate are of heavy-gauge steel, giving the
unit a “solid” feel that one does not usually ex-
peet either in kits or in home-built apparatus con-
structed from components of the type usually
available from dealers.

There are no operating countrols ou the unit,
since tuning and regulation of gain are done at
the receiver with which the converter is used.

After a small modification, the Mohawk receiver’s
r.f. gain control will also control 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 tunmable i.f., if the builder wishes. The
alignment (nonoperating) controls are all reached
from the top of the chassis, including the inter-
stage transformer tuning slugs. A speeial tuning
tool is included in the kit for the latter adjust-
ments. These controls are not accessible with the
the cover in place.

The alignment procedure as outlined in the
instruction book breaks the 50-54-Me. band into
two 2-Me. segments, inferring that a 2-0Me. band
is the maximum that ean be covered, with one set
of adjustments, without some deterioration in
performance. The tendency in homemade ham
gear these days is to settle on 14-18 Me. as the
tunable i.f. because receiver stability is generally
better than at higher frequencies. The oseillator
and L.f. output circuits of the XC-6 ecan be re-
tuned for 14~18 without modification, and with
apparently as good performance as in the 22-26
range. It is of course necessary to substitute a
36-Me. crystal for the 28-Me. crystal supplied
with the kit. We suspect that most users of the
converter will sooner or later leave the cover off
entirely (it has no shielding function) in order to
touch up the adjustments for peak performance
in various 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 checking
against parts list, ' hour: actual assembly and
wiring, 416 hours; making up cables, 1 hour.
Contrary to previous experience with Heathkits
(the writer has assembled a half dozen or so
over a period of several years) the instruction
hook was something less than completely satis-
factory — there were several errors and omis-
sions, some obvious (like listing only one 6AKS
in the parts inventory) and some not so obvious
(like the foul-up in specifying the hardware to be
used on the interstage shicld, which is shown as
one thing in the pictorial layout and something
else in the step-by-step instructions). There could
also have been u few more voltages indicated on
the diagram, which at the moment shows only the
voltages to be expected at the tube plates. The
performance of the finished unit, however, ap-
pears to be just about what one would hope jor
from a well-thought-out layout using low-noise
pentodes as r.f. amplifiers. — . G,

Model RP-800 Transistor Power Supply

HE Raypar transistorized power supply will
L deliver 450 and 225 volts d.c. at 90 watts. In-
put current drain is Y amperes at 12 volts or 7.2
amperes at 14 volts. Qutput may be taken from
either or both of the two voltage taps as long
as the total load does not exceed 90 watts; for
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every milliampere of current not required from
the 450-volt tap, 2 ma. may be taken from the
225-volt terminal.

The power supply contains its own built-in
control circuits that switch the high-current
primary circuit. When an external switch, such

QST for



View of the Raypar transistor power converter. The large
cast-aluminum heat-sink panel provides ample heat dis-
sipation so that the supply can deliver 90 watts of output
power with a continuous-duty cycle (at 158 degrees F.).
The control circuit relay is at the upper left of the photo-
graph. The four tubular objects arranged along the bot-
tom are the silicon diode rectifiers. A ventilated 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 activated and the
supply is turned on.

A panel-mounted fuse protects the primary
power circuit in ease of a short cireuit. If the load
on the supply exeeds 120 watts the output volt-
age will drop to zero, but when the ovverload is
removed, the supply will automatically go back
into operation, Power input and output connec-
tions are made to Jones connectors. Mating plugs
and cables are included with the unit.

The supply meusures 6 inches high, 534 inches
wide, 734 inches deep and weighs 8 pounds.
Raypar has devised u special one-hole bulkhead
mounting for the supply, and all necessary hard-
ware for installation is included. A complete in-
struetion leaflet covering the installation, speci-

i
fications, diagrams and special cautions concern~
ing the supply is included with the unit. The RP-
800 is manufactured by Ravpar Ine., 7800 W,
Addision St., Chicago 34, Illinois. — . L. C.,

Johnson Viking 6N2 VFO

s the name signifies, the Johnson 6N2 VFO
X jg designed to be used with the Johnson 6N2
transmitter. However, since the output is in
the 8- to 9-Me. range, the v.f.o. should also he
usable with any 6- and 2-meter transmitters that
use 8- to 9-Me. erystal oscillators, either in funda-
mental or overtone operation.

The oscillator tube is & 6BH6 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
hearing variable is used as the tuning capacitor
for mechanical stability, and ceramic insulated
air trimmers und a ceramie coil form minimize
frequency shift from mechanical vibration. An
adjustable temperature-compensating network
ingures minimum drift during temperature
changes.

There are two controls, & band switch and a
tuning control. For maximum bandspread the 6-
meter band is broken up into three ranges: 50
to 51.5 Me., 51.5 to 53 Me., and 53 to 54 Me. Aec-
tual oscillator output is 8.33 to 9 Me. on 6 meters.
On 2 meters, the final range is 141 to 148 Me.,
the v.f.0. output for this band being 8.00 to 8.22
Me. The tuning control covers one megacycle in
one revolution on 2 meters, while on 6 meters
one revolution covers ahout 100 ke.

Power must be supplied from an external
source. A cable with an attached octal socket
comes 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 6.3 volts a.c. at 0.3
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The Johnson 6N2 VFO uses o 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. Qutput and power cables
terminate at an octal socket not shown in the photograph.

amp. may be used. A built-in 0A2 voltage-
regulator tube holds the voltage constant on the
ascillator plate and screen.

The power leads, coaxial ontput cable and the
oscillator cathode lead all terminate ut the
vetal socket. When the cathode lead is grounded
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Bottom view of the N2 VFO shows the pilot lamp pro-

jecting through a subpanel. The lamp edge-lights a Plexi-

glas dial. The ceramic air trimmers at the lower right 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
he keyed on and off remotely for v.f.o. spotting
and for standby. There are no panel controls in
the v.f.0. for the power and the cathode eircuits.
Clulibration instructions, wiring diagrams and
operating instructions are included in the 6N2
VFO instruction manual. The nuit measuares 4
inches wide, 5 inches high and 415 inches deep.
The v.f.o. is available in either kit or wired form
und is manufactured by the K. F. Johnson Co.,

Waseca, Minnesota.
- 4. L, C.

Riding the Rails

A group of Ohio hams have been working
from the railroad — a mobile station set up in
a New York Central coach traveling between
Cleveland and New York City

**A trip through Red Tape.’ reports K8GJM,
Michael Treister of Shaker Heights,

The idea was born last fall when K8GJM
put his head together with school pals K81DN,
Steve Bornstein and KSLBQ, Bain Cowell.

*lor a long time fellows from our school had
been toying . with strange modes of operation,

including bicycle mobile. ice skhate mobile and
poriable at the top of a 100-foot tree,” said
K8C M.

Dismissing these as inleresting, but
really practical, the boys hit on the train.

1 checked through bhack issucs of NT.
There was no mention of successful railroad
mobile transmissions on the lower frequeney
bands. although M ARS had operated a station
from the presidential car.

So then the fun — and frustralion — began.

nol

BY MICHAEL TREISTER,* K8GJM

We had fo think where we could go and what

equipment we could borrow. My letter to New
York Central was answered in the middle of No-
vember by Mr. Warnick, public relations dircetor
for the railroad in the Cleveland area.

IN ocTOBER of 1958 we started to muke plans.

# 20042 8. Woodland Rd., Shaker Heights, Ohio.

The idea was tossed around by the boys at
the train company until early in March, 1959,
when we started to press them for a final decision
on the trip. This was such an odd request that
nobody reually knew what to do.

After much pleading, permission wag granted
and we proceedad to muke the final arrangements,
T spoke to Don MceClaren, a ham from New York

Operating the Cosmophone, at far right, is author
K8GJM. At rear, are Fred Ohman, W8FAT, left, and Steve
Bornstein, KBIDN, right. Seated for logging is Bain Cowell,
K8LBQ, with a railroad official leaning over his shouider
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Central’s new lab in Cleveland, and received
some important information about the train car’s
length, availuble power, and possible antenna
mountings.

About this time Mr, Warnick called me to say
we would be able to ride in a coach and operate
while in motion, guing to New York and back, on
the Kmpire State lixpress. We had hoped to get
the railroad to sponsor the tickets, but after
much inquiring we found that their insurance
prevented this.

This fuct was discovered on March 20, and
we were scheduled to Ieave on the 30th. Equip-
ment was still not in our hands; we had no money
for the train fares; and stations around the world
had been alerted to listen for us on the 30th and
31st.

We started on the telephone, explaining our
problem to the newspapers, radio stations, and
television stations. We then contacted local
merchants, who had heard of our problem through
this publicity und managed to raise several
small contributions. One hundred Jollars was
donated and the three of us raised the other $80.

On March 27, I called Fred Ohman, \W8FAT.,
from the amateur radio department of Ploneer
Islectronic Supply, and invited him to accompany
us. He was very interested in the project and
managed to borrow some excellent geur for the
trip.

I reccived a eall from New York Central on
Mareh 29, telling me that the antenna was still
not on the car und the power supply that we
were promised by the railroad had not been in-
stalled yet. We had been advised that a 1000
watt 110 volt a.c. supply would be available, but
the only thing they had lving around was o 330-
watt job and we had to be happy with it. This
power supply promptly fouled up our plans for
4 rig.

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

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

Fred had brought a Cosmophone 35 with him
Sunday night. In the morning, just before we
left Cleveland, he picked up a Gonset Communi-
cator IIT and a Collins IXWDM-1. Tools and spare
tubes were also brought. The train was scheduled
to leave the Cleveland Terminal at 9:10. At
8 o'clock we were just starting to solder on the
antenng connectors and plug in the gear. We got
the Cosmophone on the air at 8:50 running about
10 watls input a.m. We managed to work a fellow
shout two miles from the Clevelund Terminal
while we were still underneath the building. We
were excited by this first contact and the hopes
ol the trip being a suceess were greatly inereased.
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Tough Going

But once we started going, contacts were few
and far between. After about an hour on the
air something went wrong — the antenna refused
to load. We got things working temporarily, but
brealkdown after hreakdown followed. Towards
the middle of the afternoon, we put the Gooney
bird on the air and began to cheek all of our an-
tenna counections to the wattmeter and antenna
relay on the Cosmophone.

Wegot things working again late in the afternoon
but band conditions were very poor. We got in-
ta New York at 9 o’clock in the evening. Although
we had planned to stay on the air from the ear
all night, we found that these plans would be
impossible, s0 we spent the night in a YMCA.
In the morning we arrived back af the train
completely refreshed and ready to go.

When we left New York at 9 o’clock Tuesday
morning, the KWNM-1 was loading up beautifully
-— then the fun began. Conditions were a little
hetter but the bands were still pretty dead. 1t
seemed as if no one was ou 10, 15, or 20, The meter
showed the rig was throwing out 125 watts,

Green Light

Toward noon 20 opened up. We immediately
hroke into a net, and coutacted about ten sta-
tions. After talking with them for about an hour,
we heard a D14 calling CQ. We gave him a shout,
and then the ball started to roll. An 89 report
told us that we were geiting out! Labrador, New-
foundland, and Quebee soon followed suit. By
six o'clock Tuesday evening we had netted about
75 contacts.

The 20-meter band started to go out and we
switched over to 15, CQ’s netted us several
southern states. 1t took the conductor of the
train to eonvinece one W4 that we were actually
transmitting from a train going 80 m.p.h.! When
we approached the Cleveland terminal the Gooney
hird was thrown on the air, and we managed to
worlk another 15 stations on 6. Our final number of
contacts was a little above s hundred.

Clonsidering that the bands were almost com-
pletely dead, we are rather proud of the results.
Most of the credit should be aimed at the equip-~
meunt. 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 were made on all bands
from 40 to 6 while the train was in motion at 80
m.p.h.!

We are thankful that everything went as well
as 1t did and that the trip was such a great
siccess. We owe a great deal to our sponsors,
and especially Fred Ohman from Pioncer Radio.
His assistance on the trip contributed to our
success, and without his cooperation our trip
would never have been a success, q5¥

ltaving battled the rails, the boys are looking for new
mobiles to eonquer,

“Has anyone ever operated submarine mobite?’ inquires
KRGJIM, - Fed.
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The experienced amateur knows that
there is a wide tolerance in the values of
many of the components that go into
radio circuits, and very often a particu-
lar value is specified in a published
description simply because it happened
to be on hand at the time the circuit
was tried out. The beginner, lacking this
experience. sometimes misses oppor-
tunities to use what he already has, and
thus is out of pocket for new parts he
didn’t really need to buy. This article
should help answer the question “*Can
I substitute a such-and-such for a
so-and-so?”’

Knowing How To
Substitute Can Save

You Money

BY LEWIS G. McCOY,* WIICP

What Value Component?

0 pOUBT you have wondered at times how
l \ the designer of a piece of radio gear arrives
at the values of the different components
used in it. Also, you've probably been mystified
by the fact that different component values have
been used for what seem to be identical purposes
in similar pieces 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 work 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 different 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
are' used for and what values will be suitable
in each application. One of the things a capacitor
will do is pass r.f. and audio currents but stop
d.c. In radio cireuitry it is sometimes necessary
to shunt such currents across certain parts of the
eircuit, and a “bypass’ eapacitor is used for this
purpose, For example, a bypass is usually con-
nected across points in the circuit where the
power supply voltages are introduced. The bypass
capacitor prevents r.f. from flowing back into
the supply. Another case is where a resistor used
for d.c. voltage dropping may offer an undesirably
high impedance path to r.f. currents; a capacitor
is used to bypass the r.f. around the resistance.
An example of the uses of bypass capacitors is
given in Fig, 1.

Cupacitors carry a “working voltage’ rating
that indicates the maximum d.c. voltage that

¥ Technical Assistant, QST.
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should be allowed to appear across the capacitor.
Always use eapacitors 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; simply determine what
the supply voltage is and then use capacitors
with ratings equal to or greater than that voltage.

Capacitance values of bypass eapacitors are
not eritical in the 80- through [0-meter range.
Values from 0.01 uf. to 0.001 uf. are commonly
used. If you use values much greater than 0.01
uf. you run into two problems. First, the capacitor
is likely to have significant 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 capacitor will be much larger.

In v.h.f. construetion, capacitors designed for
this type operation should be used. The older
style mica and paper ecapacitors, 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
uf., and even this value is used only for 6 and 2
meters. U.h.f. work requires special bypasses.
The reason for limiting values to 0.005 uf. for
v.h.f, work is that greater values will be inductive
and physically large. It is important to keep lead
lengths as short as possible in v.h.f. work, and
this would be impossible if large capacitors were
used.

‘Whenever TVI suppression i8 a factor special
bypassing techniques must he observed. This is
a whole gtory in itself and cannot be covered in
this article. However, the BCI-TVI chapter of
the Handbook treats the subject in considerable
detail,

There is one other factor to consider when
deciding on the value of a bypass capacitor. If
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Fig. 1—This typical circuit shows the uses of some of the components in a simple transmitter.

Ci, Cz, Cs, C7—Bypass capacitors.

Ca, C4, Co—Blocking or coupling capacitors.
Ri, Ra—Voltage-dropping resistors.
Rz—Bias resistor.

RFC;, RFCs;—Plate r.f. chokes.

RFCy—Grid r.f. choke.

the r.f. circuit being bypassed carries audio too,
as in a modulated amplifier, the capacitance
should he limited to a value that will not affect
the higher audio frequencies — no more than
0.002 uf, in the ordinary case.

Coupling and Blocking Capacitors

A “blocking” capacitor is used to couple r.f.
(or audio) currents from one circuit to another
and to isolate one of the circuits from a d.c.
voltage present on the other, An example of the
use of blocking capacitors is shown in Fig. | at
'y, (4 and (4.

“Coupling” and “blocking” capucitors sctu-
ally perform similar funections, and the two terms
are ustially interchangeable. The distinction is
that the blocking capacitor is a speeial case of
coupling capacitor, in that it has to “hlock off”
«.¢. that might be harmful if present on one of
the circuits. The blocking funetion is not, always
needed, since in some circuit arrangements a
coupling capacitor is called for even though no
d.e. voltages are involved. However, in most
transmitting applications the coupling capacitor
is used because d.c. blocking is essential, and it is
therefore proper to call it a blocking eapacitor.

Capacitance values and voltage ratings are
similar to those used for bypasses. In r.f. circuits
4 minimum value of about 100 uuf. is customarily
used in the 80- through 10-meter range. Any value
from 100 puf. to 0.01 pf. is permissible in this
type of circuit. Occasionally you may encounter
vircuits where eritical values are specified, and in
stich cases the designer’s specifications should be
followed.

Power-Supply Filter Capacitors

One of the purposes of a power-supply filter
is to smooth out the reetified a.c. voltage and
keep the ripple percentage below certain limits,
The power-supply ripple should not exceed 5 per
cent for c.w. transmitters and should be no more
than one per cent for phone rigs. Modulator
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RFC4—R.f. choke used as safety precaution in the event
that Cs breaks down. In such case a dangerous
d.c. voltage could appear on the feed line and
antenna. With RFCy in the circuit this voltage is
short-circuited if Ca is shorted.

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

The capacitance required in a filter capacitor,
for & given ripple percentage, depends on the
inductance of the associated filter choke. Let’s
consider the single section filter shown in Fig. 24,
The percentage of ripple obtained with this type

filter is determined by the formula ;—Og, where L

is in henrys and C is in microfarads. 1t is obvious
from the formula that in order to obtain 5 per
cent ripple the product of L and ¢ must be at
least 20. There is, of course, considerably more
to the subject of power-supply filters than can
be given here. The Handbook should be consulted
for information on other types of eircuits.

The point to keep in mind is that there are
certain minimum requirements for component
vulues, and as long as the minimum requirements
are satistied a wide range of values can be used.
For example, suppose the designer shows an 8-uf.
capacitor but you happen o have a 16-uf. or
20-pf, unit in your junk box. Since your capacitor
more than meets the designer’s requirements, it
can be substituted.

When substituting a different capacitor in a
power supply never use one that has a lower
voltage rating than specified. You will be sufe
in assuming that the designer’s rating is the
minimum.

The use of electrolytic capacitors has until
recently heen largely confined to low-voltage
supplies (up to 600 voltg), but there has heen u
trend in the last few years toward the use of
electrolytics in high-voltage supplies as well.
By counecting two or more capacitors in series,
ad in Fig. 2B, the total voltage rating ean be
increased. For example, two 500-volt, 16-uf.
eleetrolyties can be connected in series to obtain
a 1000-volt rating, ut the expense of halving the
capacitance so that the total becomes & pf.
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Fig. 2—A typical choke-input power-supply filter is shown at A, The method of connecting

capacitors in series to obtain a higher voltage rating is shown at B. When capacitors are

connected in series each capacitor should be shunted with a resistor (R, R2) with a resist-

ance of about 100 ohms per volt of supply voltage. The resistors can serve as part or
all of the bleeder resistor.

Nevertheless, this is often cconomical: for ex-
ample, using the two clectrolyties to obtain 8 uf.
at 1000 volts costs approximately $1.75 while a
similar eapacitance in an oil-filled unit would be
about %9. It is permissible to substitute electro-
lytie capacitors for oil-filled or paper capacitors
called for in a design, or in existing equipment.
I, for example, a 10-uf. 1000-volt unit blows ont
in a power supply, it could be replaced hy two
20-uf. 500-volt electrolytics connected in series,
Yariable Capacitors

A common question asked by begiuners is
whether they can substitute vuriable capacitors
having different values than those specified in
a particular piece of equipment. The answer is
ves In many cases. Suppose the circuit calls for
a variable that huas & minimum capacitance of 15
wpf. and a maximum of 100 uuf, and vou have a
unit that has a range of 10 wuf, to 150 uuf. The
range required in the eireuit would fall within the
limits of your unit so it would be OK to use it.
The only time you couldn’t substitute would be
when your unit doesn’t have a low enongh mini-
mum capacitance or a large enough maximum,
However, designers usually allow a certain
amount of “extra’ capacitance as a safety factor,
aud if vou know the inductance of the eircuit
heing tuned by the capacitor, you can find out
how much range is actually required. One method
is to use the ARRL Lightning (‘alculator. The
caleulator will show you what ecapacitance is
necded to tune a given range and will also show
vou how to find the inductance of r.f. coils.

In substituting for a variable capacitor in a
transmitter it is just us necessary to keep voltage
ratings in mind as in the case of fixed capacitors,
Use u variable with at least as much air gap be-
tween plates as was used in the original equipment.

Resistors

Resistors are used to provide hias voltages,
to reduce or “drop’ voltages, as bleeders in
power supplies, and in many other applications,
Most ecireuit designs are based on a plus-or-minus
10-per-cent resistance tolerance because resistors
having this value of tolerance are generally
available. However, in some cases tolerances
are actually speeified on a diagram, and in such
event substitutions should be within the tolerance
of the specified item. {This is, of eourse, true with
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any component.) If no tolerance is specified you
cun substitute any resistor value that falls within
the 10-per-cent. regioun.

Resistors ean be connected in series or parallel
to provide a desired resistance. For example,
suppose the cireuit calls for a 5000-ohm, 2-watt
resistor and you have two 10,000-ohm, [-watt
units on hand, The two resistors ean be conneeted
in parallel to provide the 5000 ohms at 2 watts, 1f
you have a well-stocked junk box you’ll probably
find many combinations that will work in any
particular eircuit. )

Clireuit diagrams customarily spomf v the power
ratings of the resistors recuired in o unit. 1t is,
of course, QK to use resistors with 4 larger power
rating than specified. Wateh out for one thing,
though: never substitute a resistor that has a
power rating less than that ealled for.

Fixed resistors are supplied in two general
types, wire-wound and composition. Never use
the ordinary wire-wound type where it would
have to carry r.f. Wire-wound resistors have an
appreeiuble amouut of induetance, which will
upset the operation of an r.f. eircuit.

If too much heat is used in soldering or un-
soldering composition resistors, particularly the
Lo-watt size, the resistunce value ean change.
It is a good idea to cheek previously-used resistors
with an ohmmeter hefore installing them in a
picee of gear.

R.F. Chokes

Another romponent. that has wide use in radio
cquipment is the radio-frequeney choke. The
inductance of an r.{. choke is intentionally made
large, with respeet to the inductance of a coil
used in a tuned circuit, so that it offers o very
high impedance at radio frequencies,

Examples of the use of r.f. chokes are shown in
Fig. 1. RF(Cq and RFC5 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 supply. If & bypass capacitor alone were
used for this purpose, the plate tank eircuit
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 supply
but are not prevented from flowing to the tank
cireuit.

In transmitters in the 80- to l0-meter region
choke values from 750 mierohenrys to 2.5 milli-
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henrys are commonly used. Tolerances are not
“tight’”” and it is possible to substitute values
and have the equipment perform as it is intended
to do. In v.h.f. construction, on the other hand,
it is 4 good idea to follow the designer’s specifica-
tions as closely as possible.

In some cases an r.f. choke will work well on
most bands but may have a self~resonance in one
particular band. When this happeus the choke
uets a8 1 power-absorbing tuned circuit and will
develop *‘hot spots.” If the power level is high
enough the choke may uctually burn out. A
grid-dip meter can be used to check a choke for
siich resonances. Connect. the two ends of choke
together with a short length of wire and couple
the grid-dip meter to the choke. Tune 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 & transformer substitution — the voltage and
current ratings. Let’s take current first. You can
always substitute a transformer that has a current
rating equal to or greater than that called 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 cuses transformers used in amateur
equipment are underloaded rather than over-
foaded. Many designers of amateur equipment
know this and will take more power from a trans-
former than its ratings ostensibly would allow.

If vou plan to substitute a transformer that
has different ratings and are in doubt, there are
a4 couple of wayvs of working out, the problem.
If the design tells vou the total eurrent require-
ments you can get a pretty good idea whether
vour substitution will work. However, this in-
formation isn’t always furnished, and in such cases
vou'll have to estimate the total eurrent by
adding up the amounts taken by all the tubes.-

While it is possible to take more than the
rated current, intermittently, from the plate
winding of a transformer without seriously over-
loading it, this is not generally 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 all right to use it. Incidentally,
beginners frequently ask if it is OK to use a fila-
ment winding that has a greater current rating
than is required for the tube or tubes they plan to
use. For example, o 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 How through the tube heater: the current
will be only 1 ampere because that's all the tube
will take when the proper voltage — 6.3 volts
— i applied to the heater, All that happens is
that the transformer winding runs a lot cooler
than it would if it were loaded to full capacity.

Where voltage ratings are concerned it is
generally  possible to substitute transformers
that are not exactly the same as originally speei-
fied. For example, a transmitter circuit may call
for a 400~0-100-volt transformer. afid, you have
one giving 350-0-350 on hand. T . 350-volt
transformer can be used. butithe power input
will be lower than it woultl have been with the
higher-voltage job. In mogt cases the difference
will not be serious. It may be necessary to increase
sereen voltages to bring them back up to rating:
this is usually a simple matter of reducing the
sereen-dropping resistance appropriately,

If the output voltage of the substitute trans-
former is too high, you can use voltage-dropping
resistors or a voltage divider to bring the voltage
down to what is required. But watch out for
the possibility of exceeding filter-eapacitor volt-
age ratings when you do this. The power supply
section of the Handbook should be consulted for
information of voltage dividers.

Power-Supply Chokes

As shown earlier, the inductance required in
2 power-supply choke depends on the amount of
capacitance used in the filter circuit. Here again,
as with other components, there is plenty of
flexibility. You are usually safe in substituting
chokes that have n larger inductance than the
one specified, without making any other changes
in the filter circuit, as long as the choke has n
similar current rating., As with transformers, the
manufacturer's ratings on chokes are for con-
tinuous duty, so there is considerable tolerance
available for amateur serviee.

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 on hand and
aren’t sure that it will be suitable for use in an
r.f. circult. The manufacturer’s catalog will usu~
ally provide this information. The same holds
true for voltage and current ratings of com-
poneuts. Additional information on the sub-
jeet is contained in an excellent article by Geiser!
on capacitors. Also, the Handbook section on
components and color codes is a good reference.
“Choosing Capacitors,”” ST, July, 1438,

t Gleiser,

% Stravs %

The Connecticut Jayeees have whipped the
problem of the hectic milling around that
precedes big parades. Jaycee president Edward
Volle, WI1STM, reports that the 100-unit
parade at the state convention at Willimantic
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was g model of ovder. “The parade committee
was in constant communication by means of
amateur mobile equipment. All parade units were
assigned quickly and efficiently to their proper
places.”

49



Breaking through the one-million barrier was VP7BT.

Running only a couple of DX100s, long wires, and a dipole

didn’t make it any easier. John was on the lookout for
six-meter contacts, but the band just didn’t pan out.

Official Results —
25th ARRL International DX Competition

This comment by WIQYW typificd one

of the highlights or central themes of the
1959 ARRL DX Contest. Every contest is a
unique personality in and of itself and this was
egpecially  ovident this year. Said WOGIL:
“USSR activity really kept the boys going.”
W3WPG udded: *Lots of Russian stations on, to
add a little spice.” “Hundreds of Russiansg ac-
tive,”’ exaggerated W28Z, ‘I think the boys from
the TJSSR deserve a tip of the hat for their fine
operating,” said KOELT. WIRKP observed:
“Heard many USSR stations call me after con-
tacts with others.” Meanwhile W3SOH chirped:
“Think the USSR boys should be congratulated
on their big turn out in the contest this year.”
A quick check of the tabulation shows these
observations are true. This writer was most

&UAUS were easier to work on 20 than G's!”

QRRR JEEVES —
1M SO RARE IN GETTING
SWAMPED--HEERLLLPPP /

certainly aware of the influx of Russian log
entries . . . and as most logs were written in
Russian, this writer was foreed to hecome a
linguist, overnight!

But u contest personality has many traits.
Conditions are always included in the makeup of
any contest. W3LEZ spoke for the majority with
the comment: ““ Clonditions were super both week
ends. Worked six new countries to add to the
fun.” Said WOMUR: “ Band conditions were very
good; never heard so many DX stations coming
in 89 in all my life.” Maony many comments
brought out the fact that new countries and states
had been worked, as well as DXCC made in the
contest. Also many commented that they had
nearly doubled their scores of the previous year,
Conditions for ’59 were definitely ripe!

Last vear's results carried a special plea for
more Canadian activity. This was another most
striking feature of this year’s DX Test. As KIS
s0 apply said: “There scemed to be a very wel-
come increase in VIS activity.” This was putting
it mildly! A check of the tabulation results show
better than a 100%, increase in V'E log enfries. As
the W/VE contingent salutes the increased
USSR activity, so the DX conglomerate salutes
the VE activity. Straight from the horse’s mouth,
VE2ZWW said: “To unswer the query ‘Where
are the Canadiansg,’ just say: *Underneath the
"‘Y?S!!”

To further shed light on the countenance 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 privileges most Jid not miss it. W1BOD
sighed: It was really nice not to have to worry
about 27 Me.” Million-plus scorer of last year,
KH61J, was handicapped in this respeet and had
to increase his QSO total to overcome it. With 27
Me. privileges, VP7BT made clever use of the
band luring VEs to the megacvele below after
establishing contaet on 10; an important multi-
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Making it all the way this year was W3DHM's 261,660-

pointer. Bud has been in the running since ‘46 but really

scored big this year, leading all U. S. phone scorers. Bud
also took bows for the Frankford Radio Club.

plier of five was thus earned.

A coutest is good only as it can lure new cus-
tomers into the fold. This writer read comments
as to this being first Test try until blue in the
face. “1 have never been so excited since ham
radio found me than I was when I knocked off
my first UA#, and then things started happening
which were big game for a novice,”’ enthused
KEN6TUN. Said K9JWP: “First ARRL DX
Contest: what o mess!” KOIYW stated: “My
first DX Test. I thought Sweepstakes was u rat-
race, but these are the real big rats.”” (hmmmm,
what does that imply? -— Ed.) Added WA2CCC:
“This was my first ARRL DX Contest, and hoy
did 1 get my feet wet in this one, In all 1 had
fine experiences and now that I’ve been exposed,
look out next yvear!” Oh, yes, 13-year-old WINJL
asked: “Was 1 the youngest op?” “No!”,
K8JXK, age 11.

The makeup of any personage is not always
peaches and cream. Qur Test was no exception.
All does not always go well 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-
ficulty in convinecing a considerable number of
the U. 8. 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

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
coursel
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You bet that W3ECR rig got a good workout in this DX

Contest.* At left is W3MFW who did the singleop keying

for U. S. high score of 977,385, and right W3ECR who
joined with two other operators on phone.

couldn’t operate at W3BES ax usual. The differ-
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 all — except it is foo long.”” Speaking of
lack of hibernation, W5NOP commented: *“This
yvear I had a bit of bad luck. After u sleepless
night in the contest, I decided to cut 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 practically operated from hospital bed, as I
had come home the day before; second week end
I had to. work overtime; Sunday my 1DX100
blew up; what & scramble for parts. There's
always next year, as the saying goes.”” WS8OOR
has “concluded that only four changes o> needed
to get into the running on the ARRL DX Test:
(1) new transmitter (2) new receiver (3) new
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. WiBYU observed:
“Splendid ecooperation by DX stations.”” ZESJJ
suid: “ Not once did & W/VE call out of turn.”
While VS6DS stated: “*Standard of operating of
W/VE stations very high.” ODGCI said: “No
interference 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

ol
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Tuning up is PAGLZ who doubled his last year's score fo
top other high scoring PA@s. The rig and operator just
can't wait for next year's go sign.

thrilled with the Asians who showed up on 10 —
UAGKIA, VS6DS ete. and NZ2TH, VSOMB cte.
on 15. On the second e.w, weekend VU2RM was
hooming through all day on 10 meters.”” Said
W2SDB: “Thinking XZ2TH to be another XK
(he was 83 when first picked up), I didn’t pay
too much attention, but was I surprised when [
was able to get his call straightened out, hi.”
Sald WAMWC: “Got a hig kiek out of working
VEOXK on 40, When I changed to 20, VEKIXK
was the next contact.”” DILOIB moancd: “Some-
body said all the hams in W/K land are from
Pennsylvania and the Canadians must be on
strike.””’

The DX Contest is ¢ most interesting eharacter
to analyze, as it has so many interesting quirks to
investigate. However, in the last analysis, CN8JE
put it so apropos: “ What a contest!”

C.W. Call-Area Leaders
o Single-Operator
WIBIH....... 709,758

VEIEK....... 116,028
SWeWZL ... 774,324 VE2YLS. ..., 285,735
"WBECR!...... 077,385 WeAILI/VES. . 281,118
“ W4RQR.......615,228 VE4RO....... 311,502
W5CKY..... 336 VESVL. . ..... 481235
W6YMD?. | . VE6BY........ 79,134
W7QGKES. . ... 263,961 VE7ZM...... 282,186
WBFGX....... 74,515  VESTO...... .. ERERY
WULNDM...... 685,362 VO2NAL, ..., 41,181
WOGDH, .. ... 164,142

TAW3MTFW, opr. ? KBEWL, opr. ¥ W7DL, opr.

C.W. Highlights

Leading the W/VIS parade was Fastern Penn-
sylvania’s W3ECR ably operated by W3MEW
with an all time high U. 8. score of 977,385
points, accomplishing same with 945 contaets
and a multiplier of 345. Close behind was W3BVN
with 919,989 points with 859 (JS0O= and a contest.
high multiplier of 357. In show position was
WBFGX with a 337 multiplier and 865 contacts
amounting to a score of 874,515,

A quick check shows that lust vear 11 W stu-
tions topped the half million mark, while this
vear 21 single-op stations surmounted the half-
million mark. Following the top three were the
following: WEYMD 865,380, W3GRF 829,260,
W2WZ 774,324, WIBIH 709,758, W3ALB 706,-
680, WOLNDI 685,362, K2DCA 657,000, WOYSX
(10,815, WARQR 615,228, WOHUZ 611,544,
WLYH 595,608, W3DBX 552,240, W2JVU

538,269, WHEVR 536,256, W2BYP 523,005,
WILOP 521,118, WOERU 511,875, WeWWD

509,736. .

In the multiple-operator W/VIS elass, WERW
capably manned by five operators bested the
1956 multiple-operator record of W3CTJ, WERW
surged forward with 850 contacts, a multiplier
of 343, for a total of 874,650 points. Twelve other
groups topped the 500-K level: W3AOH 865,305,
WONTA 848,736, WIKFC 836,007, W3GHM

832371, W3IMSK 812,175, K6EVR 812,160,
WIBES 751,200, W3WV 688,080, W3MFJ
671,892, W3FYS 589680, WIICP 571,671,

VE2WW 524,124, Special section awards in this
category went to W3GHDM, W3 WYV, and W6RCC.
Stations with tremendous one-band multipliers

If that Viking Il looks a little warm, it has cause to be.
Taking honors for British Columbia on both c.w. and phone
for a real rugged workout was VEZZM.
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included W2HMJ with 119 countries on 14 Me.
His total multiplier of 134 was obtained via 134
contacts! W3GAU had 115 countries, W2PCJ
113, and K4PDV 112, sll on 14 Me. W2CYS
broke the century mark on 21 Me. with 103
countries,

The strong Canadian contingent was led by
VE4RO’s 311,502-pointer followed by other
strong finishers: VIE2YU 285,735, WOATH/VE3
281,418, VE7ZM 282,186, Bringing up the rear
of the parade with 88 points was Prescott,
VEING, whose v.f.0. knob jammed on 11 meters.
A hearty salute to the VIZ’s for their fine showing!

To get a clear view of the contest on a world
wide scale, let us take a world cruise continent by
continent. OQur regal schooner first takes us to
Africa, where Morocco again led. But this year
it. was CN8JI pacing the field with a score of
326,244, Other leading scorers were KASBF
200,655, LT2KY 134,640, 5A3TQ 130,778, VQ2AB
108,636.

The long journey to exotic Asia finds JAIVX
leading that continent for the third straight
vear, with 2527 contacts and 477,540 points.
The place and show positions hoth went to
Ryvukyus with KRGAK scoring 159,432 and
KROBF totaling 118,776 points. Other top
seorers were as follows: OD5CI, 101,116, UAGOM
42,655, HSIC 76,260, JATAD 73,800, UAGGF
64,578, Multiple-operator scores of 100-K plus
were received from UAGKIA and UAGKSA.

The plaing of Marathon were the scene of a
record shattering performance hy SVOWP, who
hroke all previous European high totals with
2800 contacts to score 621,600 great big points.
Last year only ten Huropean stations crashed
through the 200-K mark, but this year 27 per-
formed the feat! PAGLZ doubled his last year's
score to come up with 505,020 points. Competi-
tion was keen indeed from Netherlands, as no
less than three others scored over 200-K. GACP
set, a new mark for England with a score of
357,939, Meanwhile in Germany 1DJ2HC beat
out strong competition, to post a Germany high
seore of 310,992 points. OZ7BG eame through in
fine style from Denmark racking up & big 413,220
points. Multiple-operator station TR2KAA
posted 384,714 points with 2220 QS0s. One can
easily sec, records were broken, competition keen,
and scores all around on the upgrade, as Kurope
led the DX contingent in this ARRL DX Com-
petition. It will take a tremendous effort next
year to maintain the high scores posted this year.

In North America, our next stop, VP7BT

Competition was really 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 Wolfgang's specialty.
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Shown in the picture is the rig of LZ1 AF, who was in rather
great demand, enough so to lead Bulgaria with 45,744
points.

joined the seleet group now eonsisting of three
who have broken the one million barrier. John,
running only 100 watts with a pair of DX100s to
long wires and a doublet, scrounged up 3344
contacts, o tremendous multiplier of 105, and a
point total of 1,053,360! A multiplier of 12 on 160
meters was no smuall help in attaining the above
score. Scores of 300-IX plus were also reached by
WOKLD/KL7, KP4CC, XE20XK, VP5FP.

Our windjammer then takes us across the
majestic Pacific to the islands, known as Oceaniu,
where (vep, you guessed it) KHGIJ came batter-
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
superh performance none the less. KH6LJ serves
notice that he does not expect to be in the confest
in 1960; we'll certainly miss you, Katashi. Two
other strong showings from Hawail came from
KH6AYG and KH6MG. Australia was the scene
of VKBNO with 439,064 points emerging the
victor over perennial winner VK2GW, 334,230,
Fourteen 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 Ameriea just did not have the
activity. The plea is for more activity from Latin
America next year. Nevertheless, CH3AG led
the gang with 1759 contacts and 364,113 points
to set the mark for that continent. ZPYAY also
posted a fine score of 110,619, Come to think of
it, this is not our last stop. Qur cruise now takes
us to the phone highlights.




Petite OH5SL added charm and beauty to the contest in
leading Finland on phone with 52,7467 points.

Phone Highlights

The microphone parade was led by W3DHM
who talked his way to 261,660 points via 445
contacts and 196 multiplier during a 75 hour
tallkathon — a real nifty score. Others busting
through 200-K were WOISWC 222,950, WIPDF
214,020, WIONK 213,300, W3ALB 202,608,
WSNWO 200,718.

The rig of W3ECR was given another workout
during the phone portion with three operators
rucking up 199 QS0s, 209 multiplier, and 312,873
points, to lead the multioperator teams. Other
teams topping the 200-K level were W3GRF
280,368, W3KFQ 249,244, WENGO 241,224,
Without & doubt these totals helped hring up the
scores of the club totals,

Libya’s 5A5TO led Afriea's phone contingent
with 170,748 points, with Z85JY posting 104,310,
Multi-op CNS8JE came through with 296,784
points.

The scores from Asia were not very high but
the rare ones like NZ28Y, VS6AE, XWRAL,
HS1E, HS1C, and VU2RM kept the boys hop-
ping. Top scorer was KA2UJ with 32,364
KAIMPF, multiple-uperator, also posted 41,400,

Lurope turned up some real fine scores with
DDJI1BZ the top continental scorer with a round
182,000 points from a big 941 contacts and 65
multiplier. Others with heads above the 100-K
indicator were KA3JE 167,022, ON4OC 149,267,

- and UR2BU 107,696.

Old reliable VPOL again led the North Ameri-
cans with his 228,270-pointer via 1087 (80s and
a multiplier of 70. Others doing a bang up job
were XEIAE 213,888, TI20E 206,640, YN4CB
128,502, VP2DX 125,850.

Phone Call-Area Leaders

Stngle-Operator

WIPDF....... 214,020 K@RNZ........ 10,488
W2PUN.......159,300 VEIIM........ 26,080
W3DIHM. ..... 261.660 VE2JR......... 73,337
WHLNE.... ... 133,736 VE3EHR.......75.240
KAMDX. . ..., 146,080 VEARO. . .....180,504
WEAED....... 146,016 VESVL.......152912
W7WDAM. ..... 95121 VE6TP........10,218
WBNWO..... 200718 VETZM....... 185,058
WORWC., ... .. 222,950 VOI1CZ. .. ... 2232

KHBIJ again told the story in Qceania with
his 421,245-pointer; his 2035 Q80s 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 ZL1MQ’s 81,180.

VP3HAG upped his score from last vear to
197,860 to aguin lead the South Americans. Fol-
lowing were CE2CC 57,150, OA4V 26,078,
0A4DE 20,431 As on ec.aw., however, the cry
went up for more activity from South America.

The Clubs

Man, the clubs had a swinging time this year.
No doubt many of the larger clubs had an all out
drive for members to turn in their scores for
the winner this year doubled the score of last
veur’s club winner. Imerging from the abyss of
third place last year, the elub scores box clearly
shows the Frankford Radio Club reigning su-
preme. The Potomae Valley Radio Club did not,
however, roll over and play dead. Even after
doubling their last year’s effort, which was tops
then, they still succumbed to the Frankford
assault. The west coast also saw a reversal 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 decision 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 honors, If this is any indica-
tien of what is in store for ’60, wow, watch out!

Disqualifications

The following are deemed ineligible 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
accredited Official Observers, or by a single FCC
vitation. Such violations as out-of-band operation,
A2 emission, power in excess of 1 kw. ete. were
the criteria for these disqualifications:

One who really raved about the fine conditions was
SAS5TO. He had real reason to rave as the bands treated
him to 170,748 points to lead the phone men for Africa.
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CLUB SCORES
Arore W Winner Phone Winner
Frankford Radio Club 11,143,573 WIECR!
Potomac Valley Radio Club. 19,047,331 WAGR.
Southern California DX Club. 414197612
Northern California DX Club. 4,298,971
Kauai High Sehoot Radlo Club (Hawail) . 2,045,18
Rochegter DX Assit, oo .viaieieneneanaes 1,951,098
The DX Club of (xred,tor st. Louis. 1,947,774
Order of Boiled Owls {N. Y.)...... 1,889,539
ﬂhlo Valley Amateur Radio &ssn 1,861,44
he DX Club (Pa.) . 1,250,404 E
\nn Diego DX Flul) ,,,,, 1,403,432 WBRCD
Milwaukee Radio Amatenr: 1,111,554 WIGIL
Clonnecticut Wireless Assn. . .. .. 1,052,427 . e
l-Ray Amateur Radio Club (Mas 991,847 . ..
Four Lakes Amatenr Radio (tub (Wis K36,232 WOLNM
Westpark Radiops (Ohio)......... 706,553 WSRAJW
Houth Florida DX Assn.. .. .. 681,780 L.l
Southeastern DX Club (Ga) ... ..., ... 412,152 WaRyy
Ciarden State »\mateur Radlo Assn. (N, J.). 515,296 W2BOK .
South Jersey Radio Assn. . ........on.s W2zZX »
Lake Suceess Radio uub (N. Y. KZ2YOR K2DzU
Hamfesters Radio Club (ll) ..., WYIRH? . .
Willamette Valley DX Chub (C . PP
‘hicago Ssuburban Radio Assn.. ... WIWFS . .
Merrimae Valley Amateur Radio Ass wiluu . ..
Coolumbus Amateur Radio Assn.. . ... HRE2L L WEVOW
Amateur Radin (ub of Selma \la) ........ KiKAC
Springield Amateur Radio Club (Ohio) . WROKB i
Oxford Cirele Radio Club (Pa)......ooeevnivenvenee G829 L e .-
Canton Amateur Radio (flub (Ohio)...... .. WHEKME o
sioux Clity Amateur Radio Assn, (lowa), .. .. WHCXN .
Broward Amateur Radio Club (Fia.). .. 3 . .
{i00se Bay Amateur Radio Club. . ..., .. 359 .
Bronx High 8choot of Science Radio Club 37,359 . .
Ramona Radio C'lub (Cat,) 18,495 o .. .
Oakland Radio Club. . . ) 12,279 K8AUD .
Radio Amateur Megacycle Society (I1L) . 3,673 worPCcQ ererans
1 W3MFW, opr. 2 K8HWL, upr, A WIFVT, opr.
(lw— WIQV, K3ALD, W3EQA, K4MOF,
WSKX, WS8SZS, W8VOW, K8HFJ, W7TML; C. W. SCORES
Phone -— WIGET, K2CMF, ICQ2KHR,
W3EAN, WiDS, WiZGE, W5HINL, W6USYV, ATLANTIC DIVISION
W6VSS, W7V(B, K8HJS, KSHVT, KOHMY, Fastern Pennsyliania W JAN% .10,125- 4
WOUEM, WOPKE, WOVFL. WIECR!. .077,385-315-045- -8t WAMDO.. 02 5
’ k '\\'31\1.};(. | TORB80-312-755- ('R0 g;’f{ﬁ}’{ . jﬁg}z a- j‘]' 5}8
. W3DBX.. 552,210-260-708- B-80 peren = o= 31- D
Twenty-Fifth ARRL W3FGR, .. i99,611-259-é4§- B- l_ R;ﬁrﬁ‘x . ,}:{‘12- l‘d- 55« B-10
. .y SCULS || 309,238-231-566-AB-65 K3BPL.. 04- 16- 23- A- 5
Internatzona] DX Competztzon W3CL Jgo,gég.ézé.g.ls.Ag.gg “—%8&2(} _____ ‘?% ];z_ "E- I&__l;
. ni . i . 39 210-920-51 - (- - Ko 2o 2. % Al
Operator of the stution first-listed in each scetion and KT :8 54;(1'-5{“2_2;'13. ( WAt HM (W3 (LM KDF NOH)
country is winmer for that ares. . . . The multiplier used Wa0(T . 933 28R-216-51 5. K32 371-323-859-RC70
by each station in determining score is given with the scors W:’%BH"..::27!8‘100-2(16-456- W3BES (KZCPR W3s BESGYP)
— in the vase of LI, S.-Canada this is the total of the voun- \¢31SG. 275.004-185-103- B-T 751,200-313-800- C-90
tries worked on euch frpquencv—bzmd used; in the case of W3ARK...273,105-195-467- B- — W3KFQ (\\35 KI‘Q QKW .
non-W/K/VE/VO entries it is the total of the U. S.-Canada W3BB. | 250416188414 C-35 o0 (wa s
digtriets worked on each band. . The total ‘umber of “.E;{‘h“,' .55?2?'(1,.!-531-AB(K-(‘}§%
mnt.z}ms is listgd next, . . . ’.I‘he 1(‘tters A, B, and ‘C ap- &.;m%“v“ 191 680148488 Beg WIMWC (\ rgg HllK MWCOY
proximate the input to the final stage at each station; A Wowpr.  135.018-136-331- (-7 14-211-468- H-86
indicates power up to and including 150 watts; B indieates \W3GRS.. .119.658-154-250- A-28 W3DHM (\\ ’%s JNQ QKVY
over 150 watts, up to and ineluding 500 watts: C indicates W3ADZ...119,475-135-295- (-36 .. 262,200-200-437- (35
over 500 watts, . . . The total operating time to the nearest E L. 97,164-119-272- (54 W3DAO ‘v“_,3s B_\ X DAOY
hour is given for each stati i ast i i 94,605-119-265-BC'= ~ 219,420-150-460- B-88
given for each station and is the last figure follow- o =ht WaHHA (W3s HHA V
; . 5 C r2E ; L. 90,972-114-266- (92 W 38 VTT)
ing the scorc. ... Example of listings: W3ECR 977,- 86.346-117-246- (33 139,302-142-327- B-75
385-345-9145-C1-81, or final score 977,385; multiplier 345: :}"3:250_11]_220_ N Md.-Del.-D. t:
945 contacts: power over 500 watts; total operating time 81 ... .60,606-111-182- W3BVN,..419,989-357-RK0- (183
hours. . , . Stations manned by more than one aperator .o 52,128~ 96-1R1- A- — W3GRFT...829,260-340-813-AC-85
are grouped in order of score following single-operator list- -;2'4 531- b]?-]l;é- (‘-gg ‘\R;%b}%{ J{gé gg‘;-ﬁsg 2’&‘;‘ I,Lxg
ings in each seeti \ . 5 ici- 27.264- 7 - (27 3IYE. 73-599- (-8
ll?gb ln. each .St:(.tlolll'or mlunt,r_\ tabula?,{on. (:a.lls‘uf partﬂxclv 5,597 67125 A25 WIKIS.. 116.250-250-505. C-AR
pants at multi-operator stations are listed in parentheses. 13.608- 56- 81- (-20 K3CB 299.616-29 K
. In sections or countries where three or more multiple- TS TR0 B0 8. BT Q.. 392.616-228-571. (b
: ; ore 1 > .. 12.150- 50- 81- B- 7 W3AYS.. 378.504-246-513- (-6l
operator entries appear, the top-scoring station is being \\31\[} ,,,,, 11.340- 98- 84- A- = WARVAN...363,652-229-530- (1-50
awarded a certificate, W3AEM.. 11,178 46- 81- B-11 K3CIO....340,875-225-505- (%63

The impressive rig shown is that of W6YMD, which K6EWL
keyed to the top W6 score of 865,389 points.
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W3DRD...308955-215-479- C-56 \\2301 ..10,152- 47- 72- A-12 WOIRHZ.,190,236-166-382-AC-47 \WOPJT.....20,328 56-121- A-20
W3(IAU. . 204.705-205-335- C(-42 WAZBLV . 6586- 87- 60- B-17 WOWIO.. 140,013-141-331- C-50 WOIHN. & 20295 55-123- B-16
W3AYD.. 181,944-168-361- B- ~ VW2FYS... .. 2706- 22- 41- B-16 WOJUV .. 119,001-159-251- C-26 \WOYZA....17.280- 51- 113-AC-15
W3HQU.. .170.814-166-343- B-60 K2AIM..... 2142 21- 34- B- 8 “9\\KU .115,830-135-286- (42 WORBI....10,653- 53- 67- (- 5
W3KA. .. 141,810-145-326- (62 KIPGB....... 576 12- 16- A- 7 GL....00,450-120-257- A-88 WOYZCL...[10.203- 47- 74 B- -
-99,429-131-253- R-64 W2MEO....... 27- 3~ 3- A-12 \\9\%... £9,010-138-215- B-40 WOVCH,... .0240- 40- 77- A- -
L O LT-117-197- A2 ‘ . WOLVG. .. .86,688-112-258-AC-60  \WOKQD. 208- 48~ 57- B-32
T 65736 88-249- (18 Western New York WOVFZ. . [82,656-123-221- <_4n WOBQM. ... 7134« 42- 59- A-13
L44088- 88-167- B-37 W2FBA...445527-961-560- B-52 WORTY. .l 77.400-123-210- (20 K9ENB......6000- 10- 50- B- -
©...36,100-100-121- A-25 W2TQR...426,750-250-569- (- - WOMUJ....75816-117-216- B- - “5040- 25 18-BC- ~
DP..,.30,996- 82-126-BC- ~ - W2PTI.. . 312,120-204-510- B-60 WOIPVA ., .  62,R56- 97-216- B-35 810~ 14- 20- B-18
. 20,274 82-119- (21 "20) 224,466-179-418-AB-38  WOTQL, ...62,745- §0-235- (43 708~ 12- 21- A-21
W3KHU ... 28.010- 88-110- 3-20 \2DKS...204597-179-381- B-12 WODWQ.. 57,600- 96-200- A- - KGALP........ 97- 3 3 -
G... 96,352 72-122- A-33 W2SAW...192/888-171-376- B-30 \WOVY(Y... 55.002-103-178- A-30 WOYT (WoSZR, KOEVB)
©.25,365- 57-149- B-34 K2PMZ...123,600-133-310- A-60 KOIPJIN,... 40.875- 95-175- B-39 229,050-175-438-AC-72
BOT00 Bactly O WaRUT. N6 Totsn 98 WOENE./aveso. aria0. hoos
20,709 50-117- C-33 W2 .36,972- 79-156- A-25 W9P 37,830- 97-130-
(9438 39- R2- A-17 W2BJH, .. 32400~ 72-150- (-42 W9WYB...35.343- 77-153-AC-1¢ ~ DAKOTA DIVISION
LB142- 87- 56- A-24 W2EMW.. 28539~ 63-151- 9VL 120~ 60-160- (=10 North Dakota
5130- 30- 57- C- — y 3,004 54-142- 3 120- 60-(34- A-10 -
-4309- 31- 47~ KyDC 976~ 74-108- B30 WOSDN... ,8 810-120-219- A-51
a gE&N “;},?gg_ gg-{%g- 1;-3?; WYEQZ. .. .73,410-102-240- (C-23
39- ; ; . - - B South Daketa
480- 10- 18- A- 5 KOHMY...17,460- 60- 97~ B-41 _ P . )
2. 2. g_l % %B\IK 12'?38‘ 55- -;g_ };- q WEWUU.....3174- 23- 46- B-15
= 2 Al V9 . - 63- 80- A-11 )
T 1o Ao - K28 WOMGY | [2964- 56 78 A4 ;‘,“""“"‘“ i
W3MBK (4 oprs 2% - 28 KQLb’\I....ll 907- 49- 82~ A-47 WOYCR, 2610- U5-466- (-1
#12,175-325-833- (475 WVZBEX....171C- 13- 35~ & K9ITWP. .. 11,172 49- 76- B-30 W >
WEWV (4 oprs K2TDW ... .. 1479- 17- 29- A-20 9 GTK....10,296- $4- 76~ B- -
88,080-305-752- C-75 W2DGV.....132- 17- 26- B- 8 WOTKD.... 8528- 41- 72- A-12
'2VNP. .....871 13- 23- B KOHLW.....7560- 42- 80- A-2

W3MFJ (W‘%MFJ WATKR)

)
892-202-767- C-85 6864 44 52- A-12

B-14
A-18
B-15

4= ¢
A.A 917-103-113-

WoMBE.. . 22336 73-102-

8694~ 42- 69-
. 106- 37- 46-
AH...... 1092- 14- 26

W3rys ( \V3I‘Y.S W6HOH) 'S L., 6438 87- 58 A~ —
WICPB (e b o 08 LT A Wemas o A 27;3?'22
3 3s 'S 18- 2~ 3 A- "OZRG. ... 5148~ 33 H2-HC-
485,975-205465- B-51 o ” WOWNV, .. 5040 35 48- A~ - DELTA DIVISION
W3GQF (8 opre.) n Western Pennsylania %9’\\3}3\\ .4592- én-sl- A- 1% Arkansas
0,180-165-304- B-63 W3ZAQ. 378,780-236-535- B-56 KO -1056- %~ -3 e ETO00.919 A
W3GID (Whs FDI FUO GID) WM A o (T a0 KOHOL, .. .68,010-100-212- A-60
9150- 50- 61- A-31 W3TXQ....10,152- 47- 72- B-33 WOLZ....... 1890- 21- 3 B- = SOTEWeoeo 2
. P 8518- 31- 60- A-31 KNOOMEK. ., 1422- 18- 27- A-26 Leuisinna
Suuthern New Jersey WaNCF..... 2456- 32- 36- B.11 KOKHG.. ... 1152~ 18- 21- B- § WEKC 355,272-296-524- (75
K2DCA. . .657,000-315-698- (-84 D 1656 23- 24- B-21 -1020- 15- 24- A2 0 5361’{'"1“4'%3973 eaiiyd
W2GGL. . 201.318-178-377- (69 9G0- 16- 20- 4- : A2 REDGL.. . . T6.240-110-231-AB-50
K2DNA ' 195,216-166-394-ABC-57  WaKNQ. . .- 168~ 12+ 13- A- 4 AT WINOP. 30 Rt Can
W2ZX " HR28I51-80- O30 WAKQD || 450- 10- 15 A- 2 A1 REESW.. . 10.350- 50- G- A -
NI VAl oo S S L
SDB .. 87,750-125-234-BC-35 885,305-335-861- O - - 5 REE. Tin “_ ;
K2BRC..'.78,624-101-252-ABC-30 “p E20WE/B] a8 - 21- AR
ﬁggggg Usggoﬂj%slzgg g'oﬁ CENTRAL DIVISION ﬁ'; Mississippi
TA .. . 50,912-108-188- A-2 . - 8 o ey
K2GHAM . 60,010~ 95-212- C-50 [itinois NI rasr sty
W2QDY..'.55.200- 97.190- 4-40 WOHUZ. . .611.544,307-664- (-84 . 0. 42021~ 8 -
CPR., ...30,006- 82-126- A-12 WOERU...511,875-273-625- C-75 Indiana Tennessee
“2qu A198U4- 58-111- A-T WONIL...211,416-184-383- B-65 WOYBX.[.610.815-303-705-AC-63 <4 pYy. . 425.820-235-604 Be -
WOUKG...215,885-173-415- (80 WuNBY | 201,153-181-371- (-53
KUCLO....IA—!SM 168-316- (-8R0 WAVNE. .. 150.810-183-288- A-15
UM ... 9%.000-125-258- (-10 g (pHY T [12,006- 18- &i- A-2%
IDW 348-102-158- B33 RaAM(Y. 11,703 47- 83- A-DR
: 852- 67 39 KARKG....5354 26- 43 A-10
ROIE 1o o ve s WiGQLL L 108- 6- 6- B-
4792~ 51- A4~ B-19
.9720- 45- 74- B-22 GREAT LAKES DIVISION
L9020~ 41- 74~ B-26 ,
.’Slg- .;4 58- ?-14 Kentucky
.1863- 23- 27- B-12 WiIVEB....12,600- 50- 84- A-14
(1506 18- 28~ B-10 KICTA.......7212- 84- 71- A-7
(1035 15- Z3- A-16 .
504- 11- 18- A-17 Michigan
288- 8- 12- -5 WaDUS...338,850-225-502- C-80
Fisconsi WRKPL. . .139,536-153-304- B-20
Visconsin  WBONA...109,980-130-282- B-47
WOLNM. .685,362-309-740- C-80 WSOOR...  69,552-112-207- B-50
WOGIL... 437.052-242-602-BC- ~ \WSNOH... 60,891-103-100- B-33
WORQM . |291,060-210-462-BC-55  KSETQ. . . 22,680~ 63-120- A-30
WOOQYW . 260,172-198-138- B-61 KSERO....16,830- 55-102- B-65
WOWTH. 245952-192-427- C-30 (8 . 34056~ 86-132- A~32
WORKP. .. 120,600-134-300- B-48 .15,066- 54- 93~ A-30
¥ .. U5.256-126-259- B-18 13,677- 47- 07- A-32
10,200-100-164- 4-30 10,428 44~ 79- A-25
4 B-30 L9246~ 16~ 69

This mighty impressive three-band quad did a wonderful
job for SVOWP, as many W /VE stations will attest. On one
end was connected a 250TH driven by a Viking Ranger

and on the other end, well, 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.

KSNLJ ....... 980— 14- 24 A-20 W2AZS. .. 64,092- Y8- 218- (20
W8ZL... 2- 12- 22- B-17 K2HXL... 57.918- 98 B-31
W8YPC (\\ 8a QQH TUO VPC) W2HMJ. .. 53.818- 27
"~ 305,500-200-511- <70 W2AWH., . 38, 156- A-50
KSBQD (4 oprs.) WA20CC. . 38 295~ ﬁ‘)-IR\- [t}
46,936~ 76-162- B-60 IK2PRP. .. 36,036~ 77-156« A- —

. 32,34(7- a8-110- B- -

" ki KavULLLanseo- ga120- B
WBFGX.. .874,515-387-865- (80 W2BO. ,037- 73-123- B-12
\t‘gi‘\;. . .,gé'?,%g-%é-gf:&- (2(} WINCG....24,750- 63-13]- A-23

Y e .993.159. B.51 W2VDT.. 92713- 67-113- C-15
\V%\’P’I‘,..jg‘l).gﬁ-lg? ﬁs 24; K20MV... 15,608 51-102- B-15
i o, .203,328-102-353- (25 \\:2AEE3. .. 12,087- 51- 79- B-19
WBAJW.. 155,754-153-341- A- — W2ICO....11,502- 16- &1 B. -
WSTTN...150,255-150-515- B-24 - y2- B-19

WRETU, | .128.772-146-204- (=47 A-18

WEBHW .. 92,644-106-202- (=10 B-8 WpNTA (s nprs! )

WSOKB.. .. 87,399-117-249- (- - A-18 818,736-336-812- (-94

WERSW.. . 61,164-104-197- A-15 WPLNI (\WDSP KGOVR) .

WBIBX . ...50,718-107-158- -3402- 27- 42 B-20 51,968- 74-144- B-23  W1008 3
W8DQG....45,672- 88-173- -8132- 20 36~ A-17 WIICP (Wis I(‘P w Pm
WSDWP. , 35,574~ 77-154- .2925- 25- 30- B-17 AKansas 571,671-279-683- (- —

2181 26

WGME. . 32370- 78-139- A3t W2CWD.. 28- AT WBGDH... 164,142-257-602- ('-82

. : : 9 o i Maine

. .. 31,236 76-137- B-g0 W2JB. ... 2178 22- 43- B-12 WODAE...871.910-230-530- (68 - .
}}gfﬁﬁéééég_ (,g_}éi_ f\_'j‘,’ W2SNV...... U0U2- 22- 32 B-22 KGITF. . .127,512-154-276- (=38 WILF. .. 0K IR5-126-287- A-38
WBKME . . 21312 64-111- A-20 K2TBU.. .. 1560- 20- 26-AB- 6 WpVBQ. .77,17?,.118.213. (28 WIAPU, .| 62,418-103-202- A-10

2 % . K33 K2QBW. ... 1320- 20- 22- B-13 W@VFE. .. 63,900-100-213- A-i{ KIACR... .15408- {8-107- A-22
.”(lJ gég '5’1;{};2 ﬁ-vz %%}g%f ceoeo 462 - - 2)—; WOBYV.. {8315 55-111- 2-25 KIAHS...... 4356 33- 1~ B-27
Y 8 UTK...... 306- 11- 12- A- R352- 18- 58- A0 ; ; e

! Alé 2?8_ ::31_ 3!41-‘42- WaNHE 21 0 i1 A9 B30 ¥ A8 (12 inxter::i.fa:vs‘achu\dts v

NEKO. | 16000 1 ol K2RTH.IUI08 6 b A4 2001- 23- 29- -7 WIBOD. . 127,208-241-501-
WENWR. . 14,094- 5i- 98- A-l2 K2GKU....... i2- 2. 2o A- 1 108 B 6. - - WIOGU.354,501-226-52-
WSUMA || 14.400- 45-100-AC-33 K25GO (K2s MDL QYA §GO) 8- 2o - Ao 3 WIAQH.. 111 86-128-460- A~ -
WBBMX. . 12,789 44- ] 117,957-137-287- A-60  WOVBK (W05 VBK YZB. KgJEJ) WIIUU. . 130.782-112-500-AB- ~
KSHVT.... 0083 43 77- A-11 , , 220.635-183-105-AC-65 WINS. ... 06.822-111-203- £-25
WSFGZ. . 7668 36- Ti- B-15 Northern New Jersey i ) WIKT. ... 50,184~ 8%—2(){- -38
: “‘035_ ;5_ 87 AI0  W2JVT. . .538,269-260-667- Missouri \\‘lEG]H. L8376~ Xj—l.'ih- K-l{z
53 WEYTH. Lissa0-210-616- (53 WOODT.. 005.085-216-473- C10 iRQL g Do {86
W2AQT. . .359,766-237-506- B-z WOBMM/8 T
W2GJD. . .347,130-207-559- (-4 256,086-194-440- (*-86 o
W2BOK. . .207.216-192-518- A-56 WOSVC, .. 137,196-148-309- B-54 -l“;
W2EQS. | 202,023-218-157-AC-58  WODGL, .. . 104,040-120-282-AB-45 -l

=
o
7=
-
=

-

900G 158280 B-50 WOMCX.. 02.391-118-261- A-g KIDBR.... A-10
WarLa: | 199 s toiahos B3 WODU. | SERISA10-235 AR - “leDmW"“’- 30- i i

15- 28- A- 5 W2GGE...107,682-137-262-BC-40
15- 15- B-# W2CYS. & §7.756-103-284- (10
13- 15- A-3  W2KHN....52,777- 89-199- B-33 . 60.8 {-195
12-17- A- 6 W2PZY. . 50,232-104-161- A-24 K ~...38,106- 87-146- A
10- 14 A-13 W2HTX... 13,107 01-159-AB-31 WOAJU. . . 35370~ 90-131- €
2o R~ B- - WeDIT....34362- 69-166- A-10 \\'ﬂLQN,qu.}CO- 68-100- A
4= 4- Ao W2LSX. . 29,601- 69-143- K- - WORSZ....16,200- 54-100-
W2GVZ. .. 27,183- 57-163- B-24 KOBQIC,... 15,288 10-104-

¥ .. .h610- 34- 85-
HUDSON DIVISION  ywyowx ! (25819 73-118- A-02 KWEME.. . 2886- 26- 37-

L4536+ 3R 42
.882- 14- 21- A- -
507- 13- 13- A- -
80~ 5 6- A-4

s ork K2KIB. ... 947- 61-109-AB-30 KOLRS... 1983 21- 51- RO

Uatern New York - (5ROl SIE R0 KOPFF. 1o 16 o Aon WIARGepid ©
W2BYP.. 523,9U5-2ﬁ5-6.59- (}17 K2AYC. 15,120~ 56- 90-AB-50 W@DCP, 900- 15- 20- A-12 6771— 37- 61-BC-17
K2PIC. . 1':"672-248'6"8-3(4-5? TK2RXS. . 14,100 50- 94- A-24 WOWYJ, . 765~ 15- 17- B-12 Wastern Massachusetts
WOHOS b0ttt (8 WXL iyogs sh oo Raz KOQIOATU200 36 A2 wgvm sos sogaint. (.7
\\_25"\\’ - -509,672-204-506- ('-58 .1..7520- 20- 26- A-12 brash WHHOR. oo e et (kg
W2FBS.. . .213,072-192-422-BC-50 o Nebraska A 10“5 456 e B-(‘i
WIAWE.. 204,547-173-413-BC-55 B KOMRS,.. 19,470- 55-118- A-27 wibar 105, 100121284 oL
W2CIM.. . 102,960-132-260- B-47 17 WOWLO. | Z1it 6 86 Azt WIDGT.. 0740 07110 -2t
W2LL. ... 101.870-122-279- B-52 e \\ID(‘L'“ 08 46 71 A1
W2prPQd L97,128-114-284- (-84 K9ERM A-10 NEW ENGLAND 8 V- 22- Ao
pans '3 B WacDP. [l 2175 25 zu- L8 DIVISION New Hampshire
_ 13,416~ 52- 85~ A-14 - 1500- 20- 26- A- Connecdicut WIGET...473,000-250-636- B-66

NICrATE . VT 56567217517 (- =
AL7 WIBIH.. 700.758-301-786- C70 Wnea. o ohoon g b o

e 41 SAC "_;f
....663- 13- }7- B- 4 WILOP.. 521,118-262-663- C-76 w00y, 6726- 88 50- A-

. 6-

10-

'

de

....6603- 31- 71~ A-58
1644- 36- 13- A- T
.2 2- 35- A

A- ~ WIVGS. | 102216-234-573- B- -

2310- 22- 35- A- 3 WIOJR. . 24450175 458 B-63 Rhode Island
-2062- 19- , U216- 8- 9- A- 4 WITX,. . 231132-187-412-BC-19  WICJH, . .240,087-191-319- (-58
810- 15- K2ABF.. ... 36 2- A- — WIOSC. . 119,448-126-316- B-17 WIAWE. . 37881 69183~

WOLER/1.114,018-144-264-A(-50 KIHZE. . 22,230- 65-114- A-20
WIAWSS, 101,400-130-260- (17 KIGHM...18928- 58-115- A-21

N Y oL L. MIDWEST DIVISION  \\jyp | 79/611-119-223- B WIRFQ... 16435 55 - 413
COWZ, .. TT4,324-314-822- (59 ) WIWY. | 71814-126 22 WIBBN, .. .1638- 21- 26- A- K
li AY] . 106.062-254-651- (62 Towe ] WIIKB. .. 65,265 95 B-18 KIEGH....... 240- & 10- A- 3
K2DGT.. | 447, 144-248-601- (96 WOUDL...127,680-160-266- (-68 WLHWIH.. 64,8)0-105-206- 432 Vermont

U 306.287-247-141- (=52 WOBSY ... .26.862- 74-121- A-38 WIIKES,.. 60,8189~ 97-209- (-4¢ .
CDEB5T0I0512-ABB2  KODQL || 26775 75-110- A58 WAFRO/1. | 13.68G. 91-160-8C-25 “‘QMM 128'334 146-293- B-52

.. 253,332.185-154-BC-65  WACXN.. . .13095- 45- 07~ (91 WILJO... 11,424~ 56 68 B — WIVVP..... 5568 42 A8 A-27
L 216,036-202-106- A-50 WOE B-15 K30 45 78 Al WISPEL L1071 17 21- A< -
..136,323-153-297- A~ - B-7 WILIY....... 9078~ 34- 8- A-18 NORTHWESTERN
133,980-113-308- B-33 B-8 B8~ $1- 56- A-24 DIVISION
107.970-122-205- C-55 - - 7056~ 42~ 56-AC-22 i,
W2sUC. . 103,173-119-289- C-40 A-2 B075- B1- 75~ A-17 Montane

K2RDA. ., 92,484 126-246- A-43 . 4386 34~ 48« A- B WTJLD/7....7245- 35- 6Y- A-30
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No newcomer to the DX fields, awards-hound WEKG led
the East Bay section on c.w. with 488,376 points. Note all
the fine wall paper.

Uregon

177,120-164-360- B-72
..09,258- Q7-288- B-47
L A3,344- RE-168- B-45
. 42,282- 87-162-ABC-30
2,868- 83-132- (22

M- 40- 67- (10
52 - 6 B-2

Wi0CL. .

Washingion

a7, 263,961-211-417- (65
L 241,776-181-440- (-85
. 103.89A-117-206- A-56
0. ..82,104-109-252- B-10
- N2134-117-284- (-85
D 57.120- 83224~ A-30
29,106~ 63-154- B-40
3,2 -25
W108- H4- 69- A-12
4640~ 29- 54 A-25
.3096- 24- 13- - -
3075~ 25~ $1- A-13
o 2448 24 12
...1683- 17-

1125- 15-
Cevel U7Be 13- 35- -
....... 546 13- 14- A~ -

S

PACIFIC DIVISION

Nerada
WIYEQ.., . 47,160- 90-176- (-
WIVIU. . 31,302- 74-141-

W7TVF....22,134- 62-119-
Sunte Clare Valley
. ."R() 140-230- 406- (1-52

L 178.695- 165 361~ (70
..159,858-166-321- ('-55
R...147,840-154-320-BC- -
.. 108,128-124-292- (46
.. 39.923- 83-161-BC-28
30.636- 74-138- B-32
10,260- 45- 76-
085- 35- 77~ A-27
5940- 33- 60-AC-15
.8775= 3h- 55 B-12
. 4263- 29- 19~ B-~17
. 2394~ 21~ 38- B.22
K6LXS. ... . f 684~ 12- 21~ A-13
KBALH (K6s ALH ZI
24,966~ 57-146- B-46

East Bay
..188,376-252-646~ (!-92
471,144-268-586- (-85
203,832-212-462- (64
194,376-178-364- (=50
123,816-134-308- (=35
7626-102-221- -35
3,230 71-203- A-51
.. 24,843~ 58- 91~ C-14

WACTL. .. 14,770« &1 (10- -8
KGAUD. .. 12,240- 51- %0- A-50

WEFLT....11,985- 41- - H
RKF ,653- 53- H7- (%
VETT B3 56- (- 5
WEEJA. .. .2400- 20- 40~ B~ 5
K6LZI.... ..., 671- 11- 21~ A- 8
WaOJW.. ;

\\ﬂUTX

B 13- .
\\ GR(J(‘ (\\ 3 LDD RCC)
302,931-231-567- (1-96
W6GIZ (W ﬁq (IIZ P') H)
4-200- (120
WoGEB (\\'6 :FB KG’]‘KU)
- 91-199- A-44
WHDUB (Wi 65 DUB GIZ)
A3R1- 13- - C-10

San Francisco

W6WB,...314,646-220-458- (38
K6ANP, . 57,165-103-185- A.u3
WeYe. ... 17,328- 57-103- B-18
K6FKC ....... £29- 11- 13- B~ 4
WHWLV 216- 8- 0- AL 9

Wi GFRD (WEERS, W ABDID
12.925-85-169-AB-80

Sarmmenta Valley
K6SXA... . 271,377-207-437- (53
WeSIA, 2 ,933-183-417- (-85
WB0ONZ. . .2
W6ENRZ...

W6BIL.. .
W6WLL

San Joagquin Valley
WEWWD. . 500,736-26R-6:34- (7]
WEBYH. .  115902-158-308-B(:-32
K6RTK.. .66,933-111-201-ABC-7

WOBVM. . .54.514- 97-188- (-21
\\(‘F’VV, 46,620~ RI-185- (16
WoUT..... 12,861- ¥1-157- (%20
WBAFH. .. 10.947- 11- 8O- (30
WEUSY..... 7560- 86 70- R-24
WeQUQW. ... 1950- 25- 26- A-18

ROANOKE DIVISION

North Carolina

KiIQUI. .. 246,963-191-431- B-49
WAALX | 235:818-198-307-BC-70
KiSXR. . .224,256-192-300- B-26
WAGXB. .. 154,908-156-331- (-84
KARID, . .. 101,625-125-271-AC-37
WIAHY®. | 16.956- 91-172- B-28
K4IEX 39,150~ 87-150- A-31
WAPLL 25,536-¢64-133- B-28
K«IQIE 2,096- 18- 84 A-25

. 8782- H- 51- C-10
76- U8~ 30 (- -
3168- 24~ 44- A-30
..... 6 1= 2- B-1

South Caroline
K4RJA..... A80- 10- 16- A-10

WALYY
KiVNY
WIEFX,

WAIFT.. ..., 168- 7-
Virginia
WARQR...615,228-307-668- (.76
WAPNK.. . 156,624-252-604- ("-5"
T... £'39,ﬁ74 -254-577-
.. 396,027-241-549- ’-X()
) ll5~455- -2
263,38 10-190 162-AC-70
At ..20-1 34-280- A-47
105,400-124-286- B-48
bl'! IIQ-"(I'I— B- -
B-39
B-16
B- -
B-36
R-10
: T 06R- o T 4-50
QL...... G4225- 41~ 75- B-10
o....7182- 42- 57- B-12
6358~ 34- AR- A-12
..... 1500- 30- 50- B-12
LG, .. .. 2861~ 33- 59- A- -
Q..... 3567- 29- 11~ (18
HAMP. ... 344 28« - A-10
WAKFC (W 4KFC KI10KZ)
#36,097-337-827- B-96
WINPT (W 4s ORT RVW, Ké-

8- A-25

o7 -

JICY. . 363,258-217-560- B-79
West Virginia
\\'SUMR .78,776-106-232- A-15
WBLSJ.. .. .20,304- 71-138 B-23
WSDIE. . .. 29,0 25- 75-129~ (16
WBCDV.... 14,994~ 49-102- (=23
ROCKY MOUNTAIN
DIVISION
Colorado
WAEWH. 121.824-144-282-B(-72
KUEPK. .. 23,064~ 62-121- B-22
L'tah
W7BAJ... 62,400-100-208- A-18
New Merico
WHCK. ... 102,999-130-247- B-1

WHFJE..... 95,256-126-252-AC-3

K5LMJ. .. 54,020~ 81-140- B-20
K5LXE....16,182- 58- 43- A-44
SOUTHEASTERN

DIVISION

labame
WAKAC, .. 89, 148-138-216- (37
K{ARIM .. .. 15,501~ 01-169- A-24

2,958- 04-153
240~ 44- 70- A-17
8316+ 44~ 63 -1B
320- 36- 40- A-22
J2448- 24- 34- B-12
.613— H- 18- A-3

- 11
K4MMO (Kis MMO N\B)
$32- 0- 16- A-2
Eastern Florida

WAFVR. . .536,256-266-672- (-7
4B 405,030-230-587- ( '5?4
WALVV. .362,384-232-522-ABC-65
WJHAZK. . .316.017-219-481- (- ~
K4TML. . 277,206-218-424- (=37
WAFY T . 140,895-155-303-RC-47
... .76,608-112-228-B(-50
WAEIE. ... 61,110-105-194-BC-44

KADRO. .. .47,094- 94-167- A. 20
WAUHC. ... 22,272 5R-128-
WANYF 9000- 50~ A0-
K4SCZ A557- 31- 49-
KiDUH. ... : 3944 34 40~
WAZQK...... 2508- 22- 18-

W7HDM/4. . 870~ 15- 20~
W4EEO....... 663 13- 17- A-10

Western Floride

WAIEH ., .. .33,306- 01 1"2~ (-51
WALCY ., . L, 588 - B-10
KATXU (WHV, K-LTXU)

R8,818-113-2A2- B-51
{feorgia

191.862-171-374- (- -
164,162-158-349-BC-70
,356-153-286- (-53
24,800-160-260- (-48
.86,394-119-242- B-38
55,836~ 99-188- A-10

WABYU...
WiDX

WAFLJ
KiHRA

WAYWX. .
WATED. ..

p=3

WHzZKU. ..

WAPDP.
WALDD
K4TE!
WAIIT,

.31.974- 73-146- B-24
7524 44- 57- B-16
7020~ 39- B)- A-35
3402 27- 42- A1
. Y72- 18~ 18- - -

SOUTHWESTERN
DIVISION

.. 90 140-]70-31 f-
L 171,216-174-82R- (-

. ,11‘) 394-134-207- B-68
Q.. .73,920-140-176- (=36
..86,008-114-183- (27

Loz Angeles
2 6Y MDW 865,380-343-841- (100

. .65,073-100-109- (- ~
L 62,836+108-104- (- —
| BRER2. 94-201- (431

.. .51.432- 08-180-BC-57

48306~ 97-166- B 43

80,459~ T1-113
.. 26,334- 66-133

B 11-

47.229- 91-173- (=27
43,848~ 87-168- B-63
87,887- 73-173- (%30

. I J3444G- 82-110- B-32

.. 98.972- 76149~ (.
.$2,856- 74-148

.. 21,102~ 58-123- ("-20

. .19..52()- 60-108-AB-37

. 14.847- 19-101- A-15
A1,172- 40- 78- B- 9

<. 8100 $5- 60- B-15

- B804~ 36- 63~ A-20
704 2‘%— 5@- :

38-
76 26- 42-
2208 18- 12- R.21
2223- 19- 39- B-20
1368- 19- 24- B- &
.. 825- 11 25- A-10

K6ICS

WERW (5 oprs.)

874,650-343-850- (*-00
K6LVR (4 nprs

2,160-320-846- (*-08

WENJU (“ GVJU K6LKG)

59,200-201-430-

¥
53
<

WeOIV (WG()IV K6VNX)

W7ATV. .
W7ZMD

W7IMA..

WIENA, ..
K7BWH..

W6ZVQ..
WBLRU. ..
W6RAN, ..

..99,351-133-249- (-60

WEWSW..

13.505- 17- 95- B-26
Arizona

145,509 169-287- (-55

L87,048-124-244- B-30
..54,264-119-152- B- -
226,703~ 69-129- A-54

18,981 56-113-AC-0

San Diego

-426,750-250-509-BC-00

204,732-188-363- A-60
129 204-148-291- (-85
115, 90"-1&7—282-&8-!5

70,725-115-205- B-25

L5831 88221~ (32

47,198 92-171- (- —
45574 T7-154- B2t
22,320~ 62-120- B-29
,898- 54-129- (-31
7332- 47- 52- B-15
3534- 31- 38- B-20
018-17- 18- B-9
600~ 10- 20- - 4

Sl 6o 8 B-8

Santa Barbara

W5GSE/6. IO'S ,(80-128-270-AC-66

ALQ. .

We.
WBUTI (4 oprs ]

7.274-106-213- (30
412,344-249-552- (% -

WEST GULF DIVISION

W5RDL..
W5Qr. .

W5KIP. .

Narthern Teras

T (.

.204,711- ]81
.55.575- 95

W50LG. .5




K5MBB. .. 26,937~ 75-123- B-32
WHAJA. ... 26,703~ 69-120- B-36
K5AUZ. .. 16,128~ 56~ 98- B-36
PNP...... 1950- 33- 59- A-20
K5HWY...... 510- 10- 17- B- -
WBANE...... 1.32 12- 12- A-5
K50J1 (8 oprs.)
120,717-153-265- (80
K5HWK (h5§ HWK KOR)
9225- 11- 75- B-28
Oklahoma
W5DQV...150,150-154-325- (C-37
WHAFX. .. 80,340-130-206- (29
K5BBA....... 810- 15- 18- A-20
Southern Teras
W5BRR...268,938-201-446- C-51

.. 193,842-178-363-BC-7
.. 157,635-155-239- C-45
.. 100,368-136-246- A-75
.68,452-109-211- (*-55
-60,681-113-179- (=37

WSMCO. . .39,810- 80-166- A-55
MJVN/5... .l‘)53 21- 31~ A-10
WasU........ ”98- 14-19- -4

K&LLJ 4= 4= A-12
K5JNY (K5s ABV ABW)
495,010-260-636- (=93

CANADIAN DIVISION

Maritime
VEIEK. . . 116,028-132-293- A»H
VE1 [’Q .

VO2NA... .41,
VEIIM, ,..17,982- 54~ lll- B- -

VEIAEH.. 12,320- 10-106- B-28

VOAW. .. .. 4680- 26- 64- A-17

VEIEDP....... 351- Y- 13- - -
(Juehec

\h2YU 585 735-215-443- B3-65

B-hd

-182,655-165-369-

14 1025~ 55- 83-AB-12
.o 1500- 20- 25- A- 9
VE2AID...... 936- 13- 24- A- -
VE2WW (VE2s VQ WW)
524,124-275-633- 13-93
Ontario
WOATI/VE3
284,418-207-4
VE3DIT. . {98,276-1
VE3BOG. . .70,854-1
VE3ES..... 67,266-111-;

VE3DT. .. .49, 036-112-146- B-60
VE3QU. .. 46,410- 85-182- A-33
\’F"%D(,I 26,394~ 83-1)6- B-32
VE3PV.... 123,205 65-119- A-26
VF‘?DGW . G243- 34- 70— k
VE3BMB  8160- 40- 6

VE3DH...... 5772~ 37~ 5
VE3BGA..... 5385- 35~ 51
VESEMZ. .. .2475- 25- 33~
YE3CGL.,... 1220- 20- 21- A-18
VE3RIT (7 oprs.)

34,721~ 81-155- A-~40

Manitoba

VE4RO. ..811,502-193-538- (-7
VE45X.....45,360- 90-168- A-30
Suskalchewan
VE5VL..... 98,125-125-265- B-64
VESPM...... 2Y67- 28- 43~ B-11
Alberta
VE(‘BY L. 79,134-121-218- B-30
YE6HG. ., .13,320- 40-111- A-38
EGQ ...... 6732- 33 68 A-23
WYPSO/VES, .324- 9-12- A-2
British Columbiu
VETZM.. .282,186-183-514- A-7C
VETEH. . 110,826-131-282- A-57
VETVP...... 3944~ 29- 46- A-24
Yukon-N. W. T.

VESTO. . 82 422-114-241- B-50
VE8MJ. . S5429- 27- 44 C-11

VEBAY (6 oprs.)
3667- 21- 43- B-33
Buflled Island
VEONG........88- {- 8- A1

October 1959

AFRICA

Algeria
FAQVY. . ... 11,400- 19-200- A- -
FA3DU... . 8840~ 20-148~ A- -
Belgian Congo
OQ5KJ....... 174 2 29- A~ -
UQAJR........ 54- 1« 18 A- -
(anaries
EA8BF...200,655- 65-1029- A-35
EASBK. ...25,188- 24-354- A-19
Eritrea
ET2KY. 134,640~ 44-1020- B-33
Kenya
VQ4KPB, .. 2700- 20- 45~ A- 3
Liberia
ELIK......13,968- 24-194- A-25
Libya
5A3TQ. ... 130,778 16-048- A-42
Madeira
CT3AB....45,990- 12-365- A-24
Moracco
CNS8JE...326,244- 62-1754- A-75
Nigeria
ZD2GUP. .. .8952- 24-126- A- ¢
Northern Rhodesia
VQ2AB....108,636- 44-823- A-26
Southern RKhodesia
ZESJJ......16,225- 27-218- A-30
L2JS. .. .. 15,750- 30-175- A-48
Spanish Moroceo
EA94AP..... 76,347- 51-499- A-23
Tanganyika
VQ3CF..... 18,135~ 31-195- - -
Uni-nof South Africa
ZNBAOU, .. 81,604~ 16-595- A-44
ZB5RS3 19,152~ 18-356- A-26
Z810 1260- 14~ 30- A-60
52CA. ... ... 80~ B 20- A- -

ASIA

Asiatic Russion 8.0 8. K.

UAYOM.. . .Y2,655- 15-687-AB-10
UAYGE, "4 578- 47-158- A- —
UAPLS. ... 37,476~ 36-347- A-24
UASCIL. ... 18,666- 34-183- A- -
LJA9KVB. . ,5144‘- 11-174- A- -
“55‘)8- 4~ 86- A-13
tooL .0 3306~ 19- 58- A-10
ceel 2676 122 7T A-I2
UAIKAG. .. 1853 17« 37- B-4
UABKCK. .. .1440- %- 83- A- 4
TAIKJE... ... 847- U- 31- A-43
UAYKSE. . A8 4 4 B-12
UABKIA (5 oprs
180,252~ 54-1120- A-T5
UABKSA (3 oprs.)
161,145- 45-1224- B-60
UAGKFG (multmpr J
83,190- 47-590- B-i8
VAIKCC (mumopt )
35,700- 35-344- B-96
UA9KHA (3 oprs.)
249,160- sU-326- B-96
UAPKQR (3 oprs.)
22,818- 17-448- A-YB
UAGKJA (multiopr.)
12,692- 19-225- B-23
UA@KKB (muitiopr,)
5454~ 1%-101- B- -

UABKUY (3 oprs.}
5278- 14-129-
UABKOA ( multiopr.)
5225~ 11-159-
UASKAU (3 oprs.)
2160- 12- 60-
UAGKUA (3 oprs ]
1320- 12- 37-
VABKCA (2 oprs.)
450-  6- 25-

Burme

XZ2TH. ... 16,284~ 28-551-

B-50
A-11
B-10
B- -

A-87

Formose
BVIUSB...33,306- 26-427- A-62
Hong Kong
VB6DS. ... 183,726~ 33-342- A48
VSBAE..... 11,581~ 13-207- A-20
India
VU2RM....2 7,850 29-326- A-23
VUJA....... R~ 34 Ax -
VU2zsL 4~ Qe A- ~
Israel
4X4GY ... 11,704 14-280- A- -
Jopan
JAIVX... 177,510~ 63-2527-
JATAD.. .‘:5800 40-615-
JAIBKYV. . 32,832 38-28)-

JABAA... .28 108- 36-252- A-2
15096 34118

.. . 8- 265-126
el 9792- 162044
JAIAB.......7740- 20-130- A- -
JADAA . L7137 13-183- B-13
1AB. ..., .6864- 13-176- A-10
JAJW, . .6480- 24- 40~ A- 8
JAIBQR. ... 5904- 18-110- A-20
JA2WB, .. .. 4860- 15-108- A=~ -
JAIAFREF - 4824~ 18- 90-
JA2BJ. 3066- 14~ 73- A.20
JA2DO 13- 11 4= A-14
JAIACA 56- 14- 68~ A- 7
JAIBSO 3- 15~ 54~ A- -
JABUR 5o G- G A- -
JAZFW 2-12- A-5
JAIKX 3- - A-t
JALPS. . 1- 2- A~
JA3TR. ... 1- 1= A-1
Knzaih
UL7JA.. ... 7964~ 22-122- A-19
Laos
XW8AL......087- 7- 47- A- -
Lebanon
ODSCT, .., 101,116~ 49-701- A-59
ODBAL.. .. 13,650~ 25-186- A-26
Maldives
VSOMB. .. .20,460- 33-207- A-30
Ryubkyus
KRGAK. . 159,432~ 52-1022-AB-59
KR6BF. . .118,776- 49-812- A-76
Singapore
VBIUW...... 8853- 13-227- A-17
Thailond
Hs1C,..... 76,260- 31-820- BB-38
Uzbek
UISKAA (3 oprs.)
3794- 14- Y- A- -
EUROPE
Aland
OHENC. .. .14,256- 33-1144- A-
Armenin
UGEKAAY  73C8- 14-174- A-13
UGBAW...... 583~ 9- 23- A- 6
TUG6LA....... 240- 5- IB- A-3
UGBAN......... - - 1- A-1
Jdustria
OELRZ...280,545- 59-1585-
()123VP,,.. -ﬂ,AbS 54-814-

.54, 0
13,156- 23-194-

J.) .0 6888 28- 82~ A-33
Azores

CT2AL. . .177.984- 32-1834- A- -

CT2B0....23,320- 23-338- A-U8
Belyium

ONALX, . 174,468- 62-010- A-55

ON4HW | 67 A- -

ONUF. . A- -

ON{DY A- 7

Bulgaria
LZ1AK. ... 15,744~ 21-642- A-37
LZ2KBB..... G- 13-236- A-22
LZIAM...... 2262- 13~ 58- A- 2

Czechoslovakia
OKIHX. 333,928 67-1672- (- —
OKIMG. 186,480~ 60-1036- A- -
QEK3KMS. 110,877- 39-053- A- -
OKIZL,...103,500- 15-769- A-55
QKIEV. .. 53270~ 35-511- A-16
QKISV..... 27,1(50— 10-228- A-20
(25,020- 20-422- A- -
,’1 025- 20-242- A-14

B--
A- -
A- —
A- -
A~ -

A-54
A-61
A52

OKIzW, 504~ 9- -
OK3EA (OK3s DG EA)
291,525~ 69-1418-
OKIKVV (UKls DE FOY
139,293~ 63~7-41~
OKI1KKJ (4 oprs.)
86,730~ 49-592-

Denmark

QZ7BG., . 413,220- 71-1940- B-56
( ; 182,070- 63-973- A-31
OU3EL,. . 139,050~ 45-1030- A-48
OZ38N. . 134,091~ 41 951- A-50
OZ2KD . . 100,793~ 4 - -
OLIH, ... .. 61,083- 3 61" A2
OL7G...... 16,804~ 16-350- A-12
OZART.....15912- 17-313- A-22
VZTAX..... 13.225- 23-194  A-39
OZ6HS . .9180- 15-"0.- A- -
OZTOF, , ... .2180- 10- 73- A« -
0Z58Q (VL53Q, OA7L§)

39,864 44-307- A~ -

England

GHCP. .. .857,939- 81-1473- A-5Y
G3HJT. . 271670~ 70-1301- A- -
GBKP.., 267,852~ 68-1313- A-50
G2DC....249,072- 74-1126- A- -
G2QT... . 235,755- 65-1209- A-70
G3ABG. . 193,168- 63-1022- A-52
(2A0L..... 98,670- 46-715- A-15

(3MBS. .. .82,775- 55-513- A-1G
(2HPF. ... 55-480- A- -

GRAPN' . 51004 33-545- A-41
(BNBE. ., 43,6 A-15
G3EYN.. A- -
GBNV.... A-32
GIIEW. .. .2 326- A-19
G2AJB,... .2 ’0.019- 41 163- A- ~

SGIW, .. 11,660- 26-187- A-45
G3DSK, .7152- 36- 69- A-10
G3KSH,,....1084- 20- 47- A- -
G3WPl....... 1404- 12- 3y~ A- 8

Estonia

UR2BU ... .y4248- 44-T15- 13-32

R2AT...... 2266~ 11- 73- A-12

U

UR2KAA (UR2s AE AR CW)
384,714~ 58-2220- B-82

UR2KCA (3 oprs.)

183,150~ 50-1224- B-61
UR2KAE (3 oprs.)
$2,050- 37-810- B-93
Furopean Kussian 8.F.5.K.
UAITQ....72,656- 38-643- B-16
36,972~ 18-6u5- A-37
UAHE - 312349~ B-15
TALHP, . ..lb.AZB- 34-165- B-12
UA3SDR, .. 12,435~ 28-154- A- -
.4080- 20- 68- A-18
S600- 15~ RO~ A- —
(2Y28- 16- Hl- A-12
(2280- 10- 76- B- -
211- 11- 67- B- 6
UASKFB. .. .2130- 10- 71~ A-16
UA3TZ.......308 7- 16- A- -
UALYH.. 264- 8- 11 A« -
UABKYA....... 6~ 2o 2- A-4
TTALKED (3 oprs.)

27,630- 30-307- B-44

UASKOE (multmpr )
16,416~ 24-128- A- -

UA4KEA (mumopr )
ST80- 15- 84- B-24

UABKAC (multiopr. )
2784~ 16- 58- B-14



TTATKSA (3 ovrs. )
1584 12- - A-17
TTAGKAB (mul]hopr.

260- 10- 42- A- §
HATKWB (3 oprs. )
1240- 10- 41- B- 9
Farroes
OYSRJ....... 624« % 26 A-—
OYTML....... 54 3- 6~ A--
Finland
OH2LA, "08 650~ 50-1398- A. -
OHB0B. . . 113,666~ 46-831- A-80
OH3NY. . 108913 45-807- A- -
OHBPX....71,148- 44-539- H- -
OHSRZ. .. 64,722+ 42.517- A- -
OHISN ., .. .44,730- 30-504- A- -
OH7NW. . 39,171~ 33-306- A-3
QH2FT. ...21,812- 28260

...20,503- 29-238- A
.15,312- 24-213-
14,938- 14-357- A-22
:OaO 15-158-
736- 16- 99- A,

HSRU. .. 95 3
OHAA (OHise BH 1P

24,883- 35-237- A- -

France
FR/YJ, .. .289,008- 72-1343- A-51
VRZF. . ..209,734- 71-1008- A- -
F&TQ...... 76,340—- 55-466- A- —
F7FD... ... 75,650- 50-511- A- -
FOBB...... 37,408 28-447- A-25
F&TM.... "6 055- 45-193- A- -
FaII.. 14,472- 24-201- A- -
FRKA, ']Q- 17-169- A- ~
128Q. 05- 13- 95- A- -
FaCE 184 T4 83- A- -
FVQ 3480~ 20- 58- A- -
F8EP 350- 19- 50- A- —
FINZ.. .. 1836- 12- 51- A~ -
F3MD........ 6521- 9- 23- A- -

(eorgia
UF6FB, .. ... 2K88- 13- 74~ B- 6
UPBKAT (3 oprs.)

19.040- 17-374- B-49
UFSKPA (3 oprs. )

3084- 12- 86 A-13
UFSKAE (2 oprs.)
2160- 12- 62- A-10

Germany
DJ2HC. .310-992- 78-1364- B-45
DJBZ, "80 768- 64-1467- B-65
DJ2KR. 276,570« 63-1475- B-63

DLICW, .‘ 3,142- 66-1320- R-56
DLADIBB, 28842~ 38-254-AB-38
DL8CM..,. 14,927- 31-140- A- -
DL7BQ. .. 414,448- H4-204- A- -
DL?EN...... 4198- 13- 82 B-7
DLAMG. ....1296- 12- 36- A- ~
(frecce
SVEWP. .621,600- 74-2800- B-85
Hungary
HABWS. . ..66,650- 50-447- A- -

HASDH.
HAGHN
HA5BW

-..31,024- A‘l-.{l"O-

50-
{TABKFR (1 oprs.)
174,816~ 46-1267- A
HABKAG (3  oprs.)

TR.888- 38-T07-

HAIKSA (4 oprs. |
73,626~ 12-590-

HASKCU (2 oprs.)
N087- 13-238-

Ieeland

TFIKG. . .127,959- 51-842- A-47
TFAPL, ... 86,544 18-601- A- —
TF3AB.....51,480- 31-520- A- -
TFAMB.. . 4902 16-104- A- -
lrelmd
EI9J..... 217,320~ 72-1145- A-31
EI6D. ..., 130.364- 52—84[- A- -~
K19 ..50,7Ch- 27-626- A-u2
kIsc. 3705- 19- 70- A- 5
Italy
TINT. .. .221,247- 61-1209- B- -
[BLF. .. .. zu O88- 34-204- A-14
LIER, . ... 25710~ 36-242- A ~
LITCT, . 0122110 22-335- A-26
ITIAGA. . 21,120~ 3C-288- A-32
[ZCN...... 8024~ 17-158-
Latria
TQ248....143,136- 56-868-
Moldavia
TIO5AA. . ..62,912- 32-657-
Netherlands

PABLZ, . .505,020- 76-2215-
PABLOU . 403,670~ 74-1838-
PAQVB...296,100- 70-1410- !

PAPBW . 271.018- A8-1336- A-68
PAQLU..... 76,479 53-181- A-32
PAATAU. . 42,810- 12-310-
PABGWAC., 34,125- 25-459-
PABSNG .. 33,988- 20-303.
PAGKZ. ....31,730- 38-282- A-24
PABYN ... .26,004- 38-238- A- -
PAGCF 20,720~ 37-18%- A-31
PABWTJ. , 15810~ 34-155-
PAGRU T140- 28 85- A
PAGTA., :98- 14- 19-
PIINTB

..&,624 32236 A-67

Northern Ireland

GISUR.... 83,520~ 18-580- A-i5

Norway
LAIOA. ... 117,501- 53-730- A-40
LA7AE..... Y1608~ 14694~ A~ ~
LA2HC. .. 78312~ 52-502- A. -

72,078- 1(-586- A-5R

ABOH0- 12 540- A-45

2,608~ 4?‘-2:/- A
1092- 14~ Zh-

Q.. 135- 5- 4-
LALK (4 oprs )

121,660- 55-742- A-60

Poland
\P%AR 171,304~ 56-1026- B-68
SPBCK. ... 85550~ 50-571- B-69
bPSHU ..... 60,114~ 43-466- B- -

SPUIT, ... 55,800 15-416- ﬁ'“ White Russinn 8, 8. R.
3 1....40,800- 34-400- A~47 qr09 47,854 42-383- A-l
89.732- 44-301- A-17 }mg?{ﬁc (3 ,,’pf,f, B A-18
35,028~ 36-820- A~40 99 948 17-438- B-15
26,124~ §2268  A-29
SP2C 11,088~ 27-148- 42-24 Yugoslavia
SP5ZA..... 11,802 21-190- A-40 ypeqz .. .o 816~ 24-280- A-26
SPANAIL T el A il 1‘,’864- Borasi A
SP2EQ... .. ,710- 14-260- A~ - E L 92901~ A
SPRAAT.. 10388 2824 Ao~ O IVE L 15181 22201 A-38
SP5PRG., .. 4450~ 18-176- B-30
SPSMJ. ... 1836 18- 34- A- - NORTH AMERICA
NPEDB. 20- 10- 24- A-18
3 60~ 11- 20- A- 4 Alaska
8- 24- Aot WIKLD KLY i
5- 18- A- 8 181,824- 72-2231- (-6
SPRREE (2 uprs ) By FLTBTF.10.113- 23-147- A-10
SPIKBT (Sf’la JV Pm ] Buhamas
20,800~ 16-438- B- ~ VPyRT.1,053,360-105-3344- A-U6
Portugal Bermuda
CTITT....88,125- #7-632- A-33 VPQCR....116,802- 54-721- A-36
Scotland i'unal Zone
GM3EQJ .'Iﬁl,mﬁ- B3-854- A- — K75LC....201,24C- 65-1032- Ae ~
GMSRFM. . .66,270- 47-170- A-25 KZ5WZ...92,080- 10-768-ABC-15
(iM8SQ. .. 37,605 35-350- A~ ~ .
GM3MCH. 17,781 19-312- A-17 Cosa Rica
GM5CL,..... 3318~ 13- 80- A-10 TI2ZWD... 83,334~ 38-733- A-25
Spain TI2RO...... 1¥00- 8- 75+ A-3
EALAB.. Alg’»o.gis;- gifné ﬁg (ireenland
-o- 124TH0- 5T75- A8 RGIAQ. . 170,883 69-RAO- B-32
18,960~ 10-108- B-19 3 094- 12-109- A- -
L A608s- si-d15. A gp OXAUD- 4 o9
43,082 42-342- A-41 Mexico
S0 AlT- A~ XF20K..300.210- 60-1522- A-G0
Sweden Puerto Rico
" ', 363,168 78-1552- -}
SMBCCE. 187 t0s. sinse- 150 Gpyich foee (i B2
83,680- £4-057- -~ ppiiter - Uedren Hhs et Al
SMSTT 40 480- 50.600 Botg KPAAKI. 01538 37-8%2- A3
bﬁ'gﬁ;, ..eo.gzg— mm éjs S8t Lucta
SM3BNL...55.852- 16-104= B-10 R (197 -
SMIAEQ. . 5185 J2.300. hog7 VP2LO.... 28.027- 33-273- A2l
‘553— 2& I—gz?- g-;é Turks & Cairoz
131050 25174 Atz VPBPP.. 322,650 75-1434- A-15
SMBAJR. 10608 314 105- A- -
SMAAWW.. 10,125 25-137- A-19 OCEANIA
SMBAHJ.... 8670~ 17-170- A~ — .
R X. ... 6996 22-106- B-24 Augiralia
B128- 16-128- A- — VK5NO. 430,604 72-2010- A72
35 VEK2GW,.334,230- 65-1714- A-50
Y3237 1 VE7IB.... 82,350~ 50-549- 4.38
SMBAMN | 2755 10- 19- Boi5 VEK2AQF.. .55.751- 49-i01- A-32
SM7BVO. ., 2209. 11- 70- A- 8 VK2PV. . 27.900- 31-300- A- -
oo 2056 16 47 25575 31275 A- -
SMETY . 672 12- 19- 17,856- 16-372- A-19
SMBAVV. ... 504 §- 21- A-¢ (5213~ 13-135- A-21
SM3VE. . T- 7- A4 VK3XB..... 1080- 11- 33- A- 3
SM5BUR B 1- 1+ Ae -~ \
SM6NN (4 oprs. ) Caak Istands
215,946~ 54-1333- B-54 ZKIBS,...140,430- 62-755- A-20
ZKIAK. .. 10.990- 14-262- A~ ~
Swuiitzerlond o i K
HBSJQ() (212,550 65-1091- A-70 fastern Carolinas
. 13,608 28-162- A-18 KC6JC.....10,260- 15-228- A-2g
HBQQA 0. 1935 15- 43- A 4
_ Fiji lslands
Ukraine VR2DA. 186,355 61-1023- A-18
UB5SWF. .210,689- 59-1192- B-38 .,
UBATV. . 124844 59-716- A-40 Hawaii
UB5CL. .. 014,100 42-350- B-32 KH6LJ. . 087,102 03-3538- (:
UBBEF. ., 41,778 83.422- A- — KH6AYG.558 486- 80-2327- (¢
UBSCY.. ... 6640- 15-130- A-18 KH6MG. 450,900~ 79-1000- ¢°
UBSKAD (3 apra.) KHBBYM 191,580 $2-1033- A.:
160,056~ 54-088- B-70 KH6GBIB. 190,020 60-1030-
UBSKBV (multiopr.) KHGBG. . 188,160~ 60-1047-
60,300- 33-610- B-38 KH6CQ(.. 170,793~ 63-005- 4
UBSKCE (2 oprs.) KH6CQF...57,684- {4-437-
22,275- 37-275- B- - KH6RR .. 42.501- 31-461- ¢
UBSKAU (3'¢ opl‘s) KH6CJG. . .28.923- 31-318-
1760- 10- 59- A-24 KH6BXE...13.209- 37-110- :
v KH6CQD... 12,474 97154~
Wales KHBCSS. 11951 17-235-
(:W3J1.. .270,480- 69-1308- A-70 KH6COL....1080- 15- 24-

Shown here is VESTO, whose 82,422-pointer was tops
from Yukon-N. W. T. Running 500 watts with a Collins

the trick.

431B transmitter to a ""Vee", with 375-foot legs, did

QST for



Marianas
KaTSQ/KG6

105,365~ 51-600- A-44

Marshalls

KX6CW..221, 831- {9-1507- B-A}
KXBAF (4 oprs.)
212,520~ 47-1720- B-ud

Midwey
KM6BL..218,184- 68-1071- B-68

Netherlands New tiuinea

JZBHA, ... 38,626- 14-923- A-16
JZBDA. ... 42124 12-117- A- -
New Hebrides
YJDL.....36,531- 27-45t- B-20
New Zealand
ZLING.. 242,136~ 57-1416- A-57
ZLIMQ. . 135,408~ 62-728- A- —

ZL2AXU. . .55,702- 37-502- A-15
ZLIAPM. . 48,960~ 32-510- A-i6
AL4CK. ... .. 7560- 14-180- A- -
Papua
VK9XK..173,337- 57-1014- A-52
Philippines
124,128+ 48-862-
Wake Island
K6QPG/EWS
13,728~ 22-208- A-12

DIT7SV...

SOUTH AMERICA

Aigentina

45,900 35-138-
17,472 28-2

{UIDL. .,
LUBUF, ..

LUTAAH, .. 9264
Boliria
LP3CD, ... 2343- 11- 71-
Brazil
PYSTH......8343- 27-103-
PY4AXN. .. 5707~ 13-147-
Chile
CE3AG. .364,113- 69-1759-
CEIAD .. .5‘1 368- 37-355-
(olomlna
HKS58G, .. .10,731- 21-511-
HEK3TH..... 1431- 98- 53-
Paraguocy
ZPOAY... 140,619~ 57-8206-
ZPRIP. ... ... 3090~ 15- 69-
Peru
OAITA, LL.77,154- 42-620-
OASAGL. . 21,840~ 35-208-
Uruguay

CX2AZ (CX2A7 7CO 9AD
46,035~ 33-165-

Venezueln
YV5GO...... 4488- 11-136-

A-27
A3y
A-18

A- -

B-9
B-21

=48
B-23

A-21
B- -

A-75
B- -

B- -
-8

A-25

A -

T UWSMEFW, upr. * WORVT, opr. 8 WIYAQ, opr. {\W2MYK, opr.
5 Hq. staff — not eligible for award. s WIWPR, opr,? W7DL, opr, 8 W3«
BOA. opr. ¢ KIMXF, opr. 1 K6EWL, opr. 1 UG6AV, opr, 2 OK3WX,

opr. B DL4I'N, opr.

PHONE SCORES

ATLANTIC DIVISION

Fastern Pennsylania

W3DHM. .261,660-196-445- C-75
WRALB.  202,608-168-102- -7
W3FGB. . 184,977-153-403- B- -
WIEQA. . 101,281-124-282- (48
W3KT. ... . 86,352-112-257- ('~ -

71,904-107-221- B-50
51275 95-215- (20
-50,601-101-197- ('-62
1,528~ 76-226- (-37
T26,412- T1-121- B2
S 17751 61- 7= B-10
L 10944 48- 76- A- 9
. 7068- 38- 62- B-30
" 6824 34- 62 (- 8

..... S B W)
L 5616 39- 18- A-10
(4785~ 2 A5-BC-28
.3036- 32 41- B-10
-3813- 31- 41- K- 5
“3483- 27- 13- K- -
_1104- 16- 23- B- 6
..... 1035- 15- 23- (- 6
oo Q18 T 8 O

A-2

K3BPL A-1
W3ECR ( \\'35 AP() L( ‘R KdADV)
2,873-200-199- (-8
W3KFQ (“ 3s KrQ MQC QKV)
9,444-164-307- C-86
W3CGS (W3s cas DQW
127.896-146-202- B-70

Md.-Del.-D. (",

WA3DRD. . .75,144-124-202- B-38
W3AAYD....18216- 44~ 88- B-26
WINNX. . 16,500- 55-100- A-34

W3HZG...... 2400- 25- 32- A-17

W3HSL......1800- 20- 30- A-19
WIGAD...... 972- 18- 18- - 7
W3IKDP...... 504- 11- 18- « -

An 807 for 20 watts scored EABBF 200,655 points from

the Canaries for one of the top c.w. scores from Africa,

October .1959

W3KLA. . ..., 468- 12- 13-
E A8 4 -

K3BOQB.... . 48~ 4= 4-

W3GRF (4 oprs )
280,368-198-172-
W3GQF (10 Opl‘a

(“ 96

12,768 56- :ﬁ-H(‘-40

Southern New Jersey

30-130-251-
+,616- 88-160- (

4872- 29
. 1410- J()- -19-

. "48- 16- 2b—

Western New York

W2PUN., . 154,300-165-322-
K2GXI. . .110,121-141-261-
K20MY....56,232- 99-190- ("
W2ROM. . . 45,198- 93-162-
K2PMZ.. 34,125- 85-135-
W2RWN.. 21,318~ 51-144-
W2WSs%. .. .11,421- 47- R1-

('-3-1
53
10

K2ITM 6840- 38~ 60~
W2QJIM 3588- 26- 16~
K2IAV 1026~ 18- 19-
W2Q01 756+ 14- 18-
W2RUJ.......624- 13- Ih-
Western Penansylwnia
WATUD. .. 28,956 Th-127- A~
WAZRF... .. 5120- 40- 14-
W3MBN. ... 2496~ 24- 66-
W3ZAO,...... 147- T -
W3AOH (7 oprs.)
417,312-224-621-

A rapid rise to fame describes W9YSX, Only 17 years old,
Skip has 260 countries worked and confirmed, and scored
640,845 points to lead the Indiana section on c.w.~—
nothing to sneeze at.

CENTRAL DIVISION

w QNZM

VOLRH
9R
WoJHB.

. .30,996- 84-123- (
L 242722 T4110- O
.. 20,280- 65-104- B-

Tllinais
145.390-]55-313» C-66
.87 422- 8- 54~ A-I:B
Y

Indiana

WQWHM 164,160-152-360- B-64
.. 26,544- 79-112- €70

'j.l‘.nm- 39- 51- B-21

KoCUY,.... 3828 20- 45- A-23

WIAVO..... . 3672- 21- 51- A-24
KQ(‘LO 3108- 28- 37- B- 6
WoUM 960- 16- 20- - 9
KQDWK 168~ 7- 8- A-4
KoPD. M- 7. - -8

W <JUTQ ...... 126- 6- - B-6
Wisconsin

.. 222,950-182-409- (75
.135,888-149-304- C- -
. .83,790-110-163- C-40

7 .. .25,272- 78-108- B-21

WOQYW..... 8319- 47- 59- B-18

6042~ 38- 53- A- -

(2883~ 31- 51- B-10

WQF‘ \\'

1%2-2
. 11.}8- 2- 27- (‘-18

WIMJIE 23
WoYT (Wos LPL SZR)
15,675~ 65- 95-AC-35

DAKOTA DIVISION

North Dakota
WaSRH...... 2520- 28- 30- A-25
(Continued on page 192)



