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FOR EVERY APPLICATION

IMMEDIATELY AVAILABLE —FROM STOCK

Over 1,000 items to cover virtually every electronic application. . . . 400 Hermetic items,
proved to MIL-T-27A, eliminate costly test delays. . . . Highest reliability in the field. . . .

Immediately available from your local distributor. Write for catalog. .

And Special Uliits to UNITED TRANSFORMER CORPORATION

150 Varick Street, New York 13, N. Y.

Your Specifications

PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: “ARLAB"




Man’s destre to communicate still offers our

grem‘est o]_bportumty to achieve peace 0n

earth and good will toward all mankind

1o vasamery

Merry Christmas and
Happy New Year

hallicrafters § 53 company
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No_finer way to please
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Who's in back
of this amplifier’s
top signal
performance?

Eimac, of course, with its new 3-1000Z zero-bias triode you see at the right. This tube is designed
for 2000 watts peak-envelope-power and superior signal-to-distortion ratio in grounded grid
service: better than —35db odd-order product suppression. And all this is realized on a plate
potential of only 2500 volts! The 3-1000Z thus eliminates both screen grid and bias power
supplies to make possible the size of this compact amplifier (only 14 all). For details on
Eimac’s zero-bias tube and schematic drawing of this 2KW p.e.p. sideband amplifier (covering all
amateur bands) write: Amateur Service Dept., Eitel-McCullough, Inc., San Carlos, California.




It pays to insist on

PR crystals

STANDARD OF EXCELLENCE SINCE 1934

AMATEUR TYPES
Fundamental, PR Type Z-2

Frequency Ranges in Kcs.:

Rugged, [.ow drift,

long-lasting:

Hermetically
27,000 Ke., *+£3 Ke.;

6 Meters, PR Type Z-9A
I'ifth overtonc;
mctically scaled;
CITIZENS BAND CLASS “D”
Type Z-9R, Transmitter

FCC assigned frcqucncxee in mega-

cycles: 26.905, 26.975, ’6 985,
2%.005, 27.015, 27.025, 27.035,
27.055, 27.065, 27.075, 27.085.
27.105, 27.115, 27.125, 27.135,
27.155, 27.165, ”' 175, 27.185

7.205, 27.215, ’7 225, 27.255,

cahbratcd to .005%. (Be sure to
specify manufacturer and model
number of equipment) $2.95 Net
CITIZENS BAND CLASS “D”
Type Z-9R, Receiver
Spcmtv LF. trcqucn.u also wheth-
er receiver oscillator is above or
below transmitter frequency. Cali-
brated to .005%. (Be sure to specify
manufacturer and model number
of equipment.).._ $2.95 Net
Type Z-9R, Radio Control
FCC assigned frcqucncxu m mega-
cveles: 26.995, 27.045, 27.095,
27.145, 27.195, """5"7 calibrated
to 005% {Be sure to ﬁpCCll\ manu-

facturer and model number of
equipment.)........______ $2.95 Net
Type 2XP
Suitable for converters, cxperimental, etc. Same holder
Jdimensions as Type Z-2.
1600 to 12000 Kc., (Fund.) =5 KCumoooereeeeeens $3.45 Net
12001 to 25000 Kc. (3rd Overtone) =10 Kc........... $4.45 Net

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

COUNCIL BLUFFS,

(All Z2-2 Cryatals calibrated with a load of 32 mmfd
Third Overtone, PR Type Z-9A
sealed; calibrated
050" pins.

3,500 to 4000 (80M); 7,000 to 7,425 (40M);
8,000 to 8,222 (2M); 8,334 to 9,000 (6M).

fundamental oscillators,
power output. \lamh np under maximum crystal currents. Stable,

High activity and
$2 95 Net

24,000 to 24,666 and 23,000 tn

...... $3.95 Net

for aperating dircctly in 6-meter hand;
+15 Ke.;

calibrated 30 to 34 Mec.,

her-
050" pins.

$4.95 Net

COMMERCIAL TYPES

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

Type Z-1, MARS and CAP

Orfificial 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,

1) $2.95 Net
5.0 Mc Signal Generator,

OL Dot $2.95 Net
10.7 Mc. FM, IF,

01% e $2.95 Net

Type Z-6A,
Frequency

Standard

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

100 Kec. . -86.95 /4 i
Net

PETERSEN RADIO CO., Inc. 2800 W. Broadway

IOWA

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

Z-6A



Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially Leugue members, arc invited to report station activities on the first of cach
month (for preceding month) direet to the SCAM. the administrative ARRL ofliciul ¢lected by members in cach Section,
Radio club reports are also desired by SCMs for inelnsion in QS7. ARRL Field Organization station appointments are
available in areas shown to qualified League merabers holding Cauadian or FCC wmateur lieense, Cieneral or Canditional

lass or above,

These include ORS, OES, OPS, OO0 and OBS. SCMs desire applications for SEC, 1:C, RM and PAM where

vacancies exist. OIS, v.inf. bands appointment, is available to Teehnicians aud Novice, as well as to full- privilege

amateur licensees.

ATLANTIC DIVISION

Tostern Pennsylvania W37RQ Allen K. Breiner 212 Ruee St “Tamaqua
paryiand-Delawure-D, C, W3BKE  Thomus B, Hedges 202 Culver St, \V'\shlmztou 21, D. C.
Southern New Jersey K2BG Herhert €°, Brooks %00 Linealn Ave. Palmyra
Western New ‘York K2HUK Charles T, Hansen 211 Rmnmont Drive Burfalo 26
Western Pennsy lvinia W3UHN Anthony J. Mroczka 47A-5th Lonora
CENTRAL DIVISION._ — e+ e e —
Tlinolg WOPRN Fdmond A. Metager 1520 South 3th St. wnrlnzﬂcm
Indianu WOl W H Donald L. Holt 1312 fdust 28th St Andersan
Wlsconsin KI( Keuneth A, Ebncter 322 Wauona Trall Portage
— DAKOTA DIVISION_
North Dakota WOHVA Harold A, Wengel L416-6th Ave. Willlston
Sonth Dakota WURRN  J. \V, Sikorski 1900 8. Alenlo Ave. Stoux Fullg
Minncsota WUKRJZ Mrs, Lydia 8, Johnson 1258 Van Buren St. St. Paul 4
_ ..— DELTA DIVISION
Arkangas K5CIR Odia 1. Musgrove [321 W. Baraque Ave, Pine Riufr
Loulsiana WSINMO  Thomas J. Morgavl 5409 Beaulleu St. Metaire
Mississippl WANITG Floyd ¢!, Teetson '+h0 Paden Jackson 4
‘fennesscee WAHTIO R. W, Ingraham 105 West Park Drive Kingsport
GREAT LAKES DIVISION
l\omucky WABEW Flmer G. Leachman P. O, Box 406 Ashland
Michigan WREN, Rulph P. Thetreau 27209 W. Hix Mile Rowd Detroit
©hlo WRAL Wilsou £, Weckel 2118 Tusearawas St., W, Cunton 8
. HUDSON DITVISION,
~toru New York W2 P George W. Traey 113% North Country Club Drive thcnect.mv
C. & Long Islund W20BU tieorge V. onkc Jr. 3 Dalsy Lanc mack
Nnrthcrn New Jersey ¢ W2ZAPY lyantel H. Earley 216 Grove Ave. \[etuchon
MIDWEST DIVISION____ e
Iowa WUNTB ennis Burke {418 Douglas Ave. \mes
iKunsas WHENS luvmnnd L Baker 1014 Lincoln t. Nendosha
Missourt WOBUL (!, O, tio T11 8. Oukland $t. Wehb City
Nebraska WOENP Charles h. MeNecel Koute 3, RFD North Platte
[ NEW ENGLAND DIVISION .
¢'onnecticut WICHR flenry B, Sfmmuc' Ir. Cartbridge Rd. W eston
Aalne WIiBC'B Albert. (. f{ordson 370 Captsie Nt, Portland
Tastern Nassachusetts WIALP frank L. Baker, jr. 91 Atlantic St, North Quiney 71
Western Alassachusetts WIBVR Percy ', Noble & nt, Dennls St. Westneld
New Hampshire WIITQ Klls I*, Miller 13ox 395 \Wollehoro
Rhode Island NIA \\' John E. Juhnson 30 Fruit St. Pawtucket
Vermont WIEL “lss Harriet Proctor .0, Box Y Fast Niddlebury
. NORTHWESTERN DIVISION _
John P. Trent . I'. O, Box 82 1\0(."'1L
Mrs. Helen AL Maillet  Route 1, South Pocatello
Ray Wondx RBrady
tiverett L, I'runce 34335 8.1, 118th Ave, Portiand
Washington 7PGY Robert. B, ‘I'hurston 7700- 31st Ave., NoE. Reattle 15
— . PACIFIC DIVISION___________ e —
Hawall KHEDVG  John I5. Montugue 1108 Kukfly Place Honolulu
\c‘v. di WTVITY Charies A, Rhines Box 1025 ko
.x L'I.I.I'.L Valley K&EDYX W, Uonley S8mith 657 Cuesta Vista Drive \loutnr(-v
WAROJ W K. W, Southwell 0 Houth Seventh #t. DLixon
“'xn l-‘r.mcls 0 WoBLY Wilbur K. Bachman () Dartmouth St. San trancisco 2
wu-mmhum Valley W6BTY Gieorge R. Hudson 9 Meer Way Sneramento
Sau Jorquin Valley WeJPII Ralph Haroyan 6204 K. Townscud Ave. Fresno
ROANOKE DIVISION _
North Carolina W4IRRH R. Riley towler Box 143 Morganton
Routh (‘arvlina WHGQV Ie, J. 0. Dunlap P. O. Box 447 Rock Hill
“irginia w4QDY Robert L. Follmar 1057 Dune St. Norfolk 3
West Virginla WRIN Donald B. Morrts {111 Alexander Place Ifairmont
R ROCKY MOUNTAIN DIVISION.
'olarado WONIT Donald 3. Aliddicton 4920 West Adams St Puehlo
Utah W7QWH  ‘'homas fi. Miller 1255 kuxt 17th St. Salt Lake City 5
New Alexico NHIQL Newell I°. Greene A04 West Recond st Roswell
Wyoming \\ 7AMU L. D. Brunson 342 South Kk [®
—_ B . SOUTHEASTERN DIVISION
bama K4PHH Harvell V. Tilley Rl' D1, B(\x L0 Lithelsville
Fastern Florlda KARJH \lbert .. Hamel oo N, 12nd st. Pompano Beach
Western IMlorida WiRRKH IFrunk M. Butter, jr. J'N r«lllntt Rd. ort Walton Beach
Cieurgla WLC IS William ¥. Kennedy 16%7 Ealrway Hil Drive, 8.E.  Atlanta 17
West lmilcs (P.R.-V.L) KP4DJ Wllliam Werner 563 Rarmon Llovet Lirb, Truman
Rio Pledrus, P. R.
(*anal Zone KZ58TD Thomas B. Dedleis £. 0. Box 1111 Bulboa
- S SOUTHWESTERN Dl\ ISION 4 il ——
1.0s Angeles W6JQR Albert I, ¥IIL Jr. Millard Ave. Riulto
,\r(zoan W7Q7ZH Kenneth P, Cole 2 North [8th Ave. Phoenix
San Diego W6LRU on stausifer 27 Pesciadero Han Dicgo 7
Sunta Barbara K6CVR Robert A. Hemke T28 W. Misston Santa Burbara
PR WEST GULF DIVISION ——— —
Northern Texas W5SBNG L. L. Harhin t515 ( almont Irort \Vorth 7
OKlahoma WSDRZ \drian V. Rea Rox 4 Ketehum
Southern ‘I'exas WHEQEN Roy K. kggleston 1109 \’onmn Drive Corpus Christl
CANADIAN DIVISION.
NMarltime YELWB D, I, Weeks Jarvey Statton, N, B
ontario VYE3ING Mrh.ml W. Roberts 170 Norton Ave. \Hllnwu.ﬂc. lnmuto ont.
Quebec VE2DR W, Skarstedt 62 5t. Johns Rd. Painte Claire
Montreul 33, P. Q,
Alber! VEBTG Harry Harrold 1834-5th Ave. V. Lethbridge. Mt.)“
Hrlmh Columbia VETF M. k. Bavage 553 West 12th Ave. Vancouver ¥, B. C.
Manitoba VESJY M. 8. Watson 9 TLanark st winnipeg
Haskatchewan VESBL Jack Robinson 1527 Llgin Rrd.

Iregina —I

* OMetal appointed to act temporarily In the abscnee of o regular official




THE TECHNlCAL MATERIEL CORPORATION

MAMARONECK N, Y.

AWA, ONTARIO, CANADA
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ru2. RAMERICAN
RADIO RELAY
LEAGUE, mc.,

is a noncommercial association of mdlo amuteurs, bonded for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fratemalism and ‘a high standard of conduct.

Itis an incorporated associction without capital stock, chartered
under the laws of Connecticut. lts éffairs.are governed by a Board
of Directors, elected every two years by the general membership,

The officers are elected or appointed by the Darecfors. The, l.eogue

facture, sale or rental of radio cpporotus is eligible to memberslnp
on its board.
*Of, by and for the amateur,” it numbers wnhin its ranks practi-

cally every worth-while amateur in the nation and has o history of ,

glorious achievement as the standard-bedrer in amateur affairs.

Inquiries regarding membership are solicited. A bona fide.
interest in amateur radio is the only éssential quol;flcuhon; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

All general correspondence should be addressed to the adminis- :

trative headquarters:at West Hurfford Connecticut.

Past Presidenis
_ HIRAM PERCY MAXIM, WIAW, 19141936~
"EUGENE C. WOODRUFF, WBCMP, 1936-1940
GEORGE W. BAILEY, W2KH, 1940-1952

— -4 >

Officers
President . . . . . . .GOODWIN L. DOSI:AND WOTSN
Moorhead, Minnesota
First Vice-President . . . . .WAYLAND M. GROVES, WSNW
P.O. Box 586, Odessa, Texas

Vice-President . . . , . FRANCIS E. HANDY WI1BDI
38 La Salle Roqd, Wesl Hartford, Connecﬁcut
Yice-President . . . . . .ALEX REID, VE2BE

240 logan Ave., St Lumbert P. Q., Canada
Secrefary . . .0

Treasurer , . S
38 La Salle Rood Wesr Hartford, Connechwt

¢« e o sig

e o . . o

"JOHN HUNTOON WILVQ

.FRANCIS E."HANDY, WI1BDI

Technical Director . . .. . ... .GEORGE GRAMMER WIDE

Assistant Secrefaries ... . ..:,PERRY F. WILLIAMS, W1UED

GEORGE STEVANS, JR., KILVW RAYMOND HIGGS, waocn/ 1
38 La Salle Road, West Hartford, Cannecticut

e e o' e e

General Counsel . . . . ROBERT M. BOOTH, JR., W3PS
1735 DeSales Sf‘, N.W., Wushmgfon 6 D. C.

General Manager . & . .., .
Communications Manager .

. JOHN HUNTOON, WIlVQ
-DAVID_H. HOUGHTON'

DIRECTORS

NOEL B. EATON
R.R. 3, Nurllnszton, Ontario
Vdce-Director:

Atlantic Division
GILBERT L. LRO‘NLI D Ww3vras
Dept, of k. f'enna State Vniversity
%tmo ollege, t'a
Hce-lwmnr Idwin 8. Van l)vmcn ...... wW3rcr
T11 MeRinley \' N.W., Washington 15, D. C.

Central Division

JOHN G, DOYLE. ... . . o i WwWaGrl
4331 N, Wildwood Ave,, Milwaukee 11, Wik,
Fice<Irirector: I'Willip U, Haller . . . ... .... WorIrG

GOOO 8. TTipp Ave., Chleago 29, L1,
Dakota Division

CHARLES G. COMPTON ., ... e0nnn. WoRTO
1011 Falrmount Ave,, St. P ulls Minn,
Vice-Directar: NMarthaJ.3hirley. ... ..... WHZWL
Isox 78, Black Hawk, 8. D.

Delta Division
SANFORD BB, DI HART. . .......... W4RRV
227 8. Purdue Ave, Oak Ridge, ‘T'enn,
Vice-Director: Victor Cantield . .. .. ... vsnsn

414 Weher Bldg., Lake Charles, |

Great Lakes Division
DANA K, CARTWRIGHT . ........... vsurn
2079 Observatory Ave., Cineinnatl 8, Ohlo
Vice-Iitrector: Rohert 13, Cooper WRAQA
132 Guild St., N.F.. urmd Rapids 5, Mieh,

Hudson Division

MORTON K. KAHN.
22 Rirch Hil l{ll .
Vlce-Director: Yarry J. Dunnals W2TUOK
RI'D 1, Arbor Lane, lgx {{ull-(. Huntington, L. 1.,

Midwest Division

ROBERT \V L)l NNISTON.......... WONWX
tox 831, \'cmon Towa

T'fc#-nherlnr Sumner tl. 1o
5 Linden vr,, S.F
New England Division
MILTON . CHAVER
28 Iteussner kd \outhlnmon. Conn,

Vice-DArector: 1slgelow Cireel WIRAL
12 Gloucester St., nn«von 15, Mass.

WoG
C c:hu- Itapids, fowa Q

WIRFW

Northwestern Division

R. REX ROBERTS .. ..., . ... .., w7cry
%37 Park B Drive, silitnga, Nont.

Vice-I{rector: Iobert 18, ‘I'hurston ., ..., w7rQy
7700 d1st Ave. N.to, Seattle 15, Wash,
Pacific Division
ITARRY M. ENGWICTIIT
770 Chapman, Xan Jose 26, Calif,
Vice-Director: Konuld G, Martin, . ... ..., Wezr
1573 Baywood Lane, Nuapa, (alit,

Roanoke Division

P. LANTR \NDEFERSON, JR........ wWan v
428 \Mapie Ltane, Danville, va,
Vice-Director: Joseph I, Abernethy .. .. WilKC

76X Coionial Drive, ltoek 1, 8. C.
Rocky Mountain Division

CARL L. SMITH . ... o, wonwJ
1070 Locust St., Denver 20, ('olo,
Vice-Director: John H. Sampson, )r.... ... W70CxX

RG18 Mount Ogden Lrive, Ogden, Utah

Southeastern Division
JAME S T‘ RORN.JR.. ... .., W47ZD
5 First Ave, NI, \llunll 17, (‘u
Hrf'-l)ireclor Thomas M, Moss .. ..., Hyw
1.0, Rox 20644, x\lunlclnul \Irnort Rrunch
Altlanta 20,

South western Division

RAYMONU I, MEYER .
Box R, San G nbrlol Calit.”

S'{ce-l)trertor tloward I', Shepherd, Jr.. ... WG6QIW
27 South Cltrus, Los Angeles 46, Calif,
West Gulf Division
ROLMER O, BEST VSQKTF
10 Box 1656, Corpus Christl, ’I’o\nn
'[‘1 e-Director: Ray K. Bryvan, ,.......... WA YQ
2117 S.W. ¢lst Terrace, Oklahoma Clty 19, Okla,
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“It Seems to Us...”

MARCONI'S MIRACLE

.A{EOU’ND the turn of the century there was a
substantial group of voung fellows whose
hobby centered around various electrical ex-
periments: they built electric motors and the
wet cells to run them; they assembled static
machines; they constructed backyurd tele-
graph lines. Their interest was purely hobby,
with no commercial aspect whatsoever. While
many had heard vaguely of “wireless,” so little
informuation was available that very few were
able to attempt this new, mysterious system of
communication without wires. It was not until
1899 that the American Electrician published
the first actual constructional information on
wireless, hailed by amateurs and would-be
amateurs everywhere. But progress was slow,
and fraught with difficulty, and apparatus was
almost impossible to obtain.

Then, just sixty years ago this month, a
young Italian experimenter, only a few years
out of his teens, arrived from Kurope at St.
John’s, Newfoundland, and procceded to set
up the most advanced wircless receiving sta-
tion of the time. On December 12, after several
previous failures, a kite was sent aloft with 400
feet of aerial wire. At noon, Guglielmo Marconi
heard a repeated trio of buzzes in his headset

. three dots . . . the letter ““S” — trans-
witted from his station at Poldhu on the south-
west tip of England!

Marconi's miracle threw both continents
into wild commotion. Older heads murmured
in awe, and consulted their Bibles. But our
vouthful electrical experimenters saw only that
here was something muny times more fascin-
ating than “electricity.”’ With one voice they
asked, ‘“How does he do it?” — and with one
purpose of mind they proceeded to find out for
themselves. So this world-shaking event, if not
the official birth date of amateur radio, really
brought, about its widespread development —
and, for that matter, of all other branches of
raddio as well.

After Marconi's feat, wircless eaught on
rapidly. As a matter of fact, only two yeurs
later the art had developed so rapidly that an
international wireless conference — the first in
a long series — becume necessary.

Marconi was not the inventor of radio;

ruther it was his adaptation of the inventions of
others — Maxwell, Hertz, Lodge, Hughes,
Branly, Loomis—into a workable system,
combined with his own discoveries, that re-
sulted in the newart of wireless communication.
In a spirit so often characteristic of the ama-
teur, this young “upstart” had first made
utiliturian the various principles established
and devices created by the benrded scientists
of the day.

Marconi never operated as an amateur in
our sense of the word, but he always main-
tained a warm sympathy for and identification
with ham radio. Late one evening in 1933, for
instance, the illustrious Senatore was touring
the Chicago World’s Fair, where he took spe-
cial pains to visit amateur station W9USA on
the grounds. The ham on duty became wide-~
cyed when he learned the identity of his fa-
mous visitor, who viewed all of the exhibits
with interest and inspeeted the equipment
closely. He stopped in front of one of the trans-
mitters, and commented that it was a particu-
larly fine piece of workmanship.

“But,” said his escort, ‘it was only built by
an amateur.”

“Ah,” the great Marconi replied, “but I
myself am only an amateur.”

— ¢ o mmc

With this fecling of kinship, it is not surpris-
ing that amateur groups on both sides of the
Atlantic are arranging for a 60th anniversary
commemoration of the first transatlantic
wireless communication. The Society of New-
foundland Radio Amateurs will operate from
that same historic location — Signal Hill -
for 24 hours a day during the week of Decem-
ber 9-17. Simultaneously, the Cornish branch
of the Radio Society of Great Britain will be
set up on the actual site of the original Mar-
coni transmitting station at Poldhu. Special
calls, VOIMSA and GB3MS.\, will be used,
and special QSL cards issued. It won’t be pos-
sible to duplicate the original frequency — or,
in the lunguage of the time, wavelength —
since it was of the order of several thousand
meters. But look for the stations on voice und
c.w., 80 through 20 meters, plus 160 and 6
meters if conditions permit, O5T—

9




L

The Imp-TR, built in experimental fashion, is assembled on an L-shaped piece of aluminum. The power supply and the
21-Mc. linear amplifier are separate units, mounted side by side on the horizontal part of the L in this view.

The “Imp-TR”

Transistorizing the Simple S.S.B. Exciter

BY JOSEPH S. GALESKI, JR.,* W4IMP

vices, have heen greatly improved in recent

A vears. Units are available that are eapable of

handling bigh frequencies at @ reasonable power

level. While some are still quite expensive, costs
are dropping rapidly.

Before building an all-transistor multiband
s.8.b. exeiter. I felt that it would be necessary to
gnin  experience. Twenty-one megaeyeles was
chosent to be the output frequency of a simple

TRANSISTORS. as well as other solid-state de-

#1318 Hanover Ave., Kichmond 21, Va.

filter-type exciter. It I could make it perform well
on this frequencey, then 10 through 80 meters in o
bandswitching v.f.o. rig should not be too great
an undertaking at a later date.

The Circuit

The general plan of the “Imp’" exciter ' {with

the added stage of audio *) was followed by re-

! Craleski, “The ‘Imp’ —a 3-Tube Filter Rig,” ST,
May, 1960,

* Gialeski, * More Reef for the ‘Imp,’"" ¢S7', November,
1H60.

tubes.

The little **Imp” exciter that was first presented in May, 1961), QST, helped quite a
few hams get on s.s.b. with a minimuam of expense. Now WHMP has come up with a
transistorized version for the 21-Mec. band. Frankly experimental in nature, it offers
some interesting ideas for those who like to do it with semiconductors instead of

10
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placing each of the tube scetions with a transistor.
Interpretation of the circuit diagram is quite
easy if one regards the collector as analogous to
the plate of 2 vacuum-tube triode, the base as the
grid, and the emitter as the cathode.

In Fig. 1, erystal oscillator ) feeds a carrier to
the balanced modulator through the link of Ly,
which serves as a4 convenient means of coupling
to the diodes. f£; and 'y are the carrier balance
controls. If €y does not udd to the carricr sup-
pression obtainable from £ alone, it should be
moved to the other side of the potentiometer.
The 4700-ohm resistor from the 7 link to chassis
provides the necessary return path for the diodes.

Two stages of audio supply ample voltage to
the balanced modulator. A step-down output
transformer is not used because of the relatively
low collector impedance of Q3. A transformer was
originally used as a matching device for a high-
impedunce crystal microphone, but was later
abandoned in fuvor of the circuit shown. It
worked, but generuted objectionable noise. The
photographs were taken before this change was
made.

A few surplus type FT-243 crystals marked
8275 ke. were obtuained for the tilter. As in the
original “Imp,"” two were sclected for Ya and Vs
that were a couple of hundred cyveles apart in
frequency. The lower was used at 14 us the shunt
ervstal. A third was ground up about 2 ke. for
1’3 und a fourth was later brought down u bit
with o peneil mark for ). The alignment pro-
cedure and the result to be expected were fully
discussed in ()S7', May, 1960, and neced not be
repeated here. My methods and the resulting
passband were essentially the swine.

A VXO with transistors works well; however,
output fulls off as the crystal is pulled lower in
frequency. Nevertheless, the variable feature is
still to be desired. I had a 13.135-Me. funda-

about 20-ke. shift. Notice that the filter fre-
queney was chosen so that the output suin fre-
quency is about 21,400 ke. The 10-uuf. capacitor,
!5, serves to prevent loading of the erystal by the
trangistor. Withou{ it, the available frequency
shift is much smaller. Of several high-frequency
transistors, the 2N247 guve the greatest fre-
queney  coverage. WO6BAF suggested that a
toroid be used at. L3 for the sake of compactness,
so a quarter-inch slice of a ly-inch-diameter
powdered-iron tuning slug was drilled with o
Li-inch hole to make the neccessary doughnut-
shaped form.

Problems that were anticipated with the simple
mixer fortunately did not develop. The bhase of
()5 is fed from a link on the filter coil L4 and from
the VXO through a small capucitor. I realize that
the mateh here is not optimum, but results scem
adequate. Among other possibilities, we might
include replacing the r.f. choke in the VXO by a
tuned circuit und feeding cither the base or the
emitter of the mixer from u link. The collector of
Qs is tupped down on the tank eoil, Ls, for a better
impedance match.

The first r.f. amplifier, Qs, is similar to the
mixer in cireuitry except that it is driven from a
single r.f. source. It is interesting to note here
that the r.f. voltage developed across Ls is about 6
to 8 volts r.n.s. as measured on a v.t.v.m. This is
enough to drive sume of the smaller vacuum tubes.

In my opinion, the key to a successful tran-
sistorized exciter i8 enough power output to drive
a high-power amplifier without having to resort
to an intervening heat-producing vacuum-tube
stage. The 2N 1401, priced at about $33.00 at the
start of this project, now sells for u little over
$13.00. ‘I'his device has a typical alpha-cutoff
frequency of 250 Me. and a free-air heat dissipa-
tion of one-half watt. This can be inereased to
three watts with a heat sink. Maximum col-

Sections comprising the complete transmitter have been separated in this photograph to show the individual assemblies,
The "panel’ is the part of the aluminum L containing the slide switch and microphone connector.

December 1961
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Fig. 1 —(Continved on facing page.)

2N 1491

Several cirenits were tried for the
power amplifier. My greatest problem wus pura-
sitie oscillation. (This will sound familiar to those
who have experience in building vacuum-tube
s.8.h. exciters!) As usual, the simplest cireuit
scemed to perform the hest. An output link on
f.7 was abandoned in favor of a tap on the eoil
because stability was better.

Power Supply
To take full advantage of the ZN1491, u d.c.
supply of 24 to 30 volts for the collector was
neeessary. Twelve volts, well filtered, was needed
for the low-lovel stages. The available literature
wus scarched and it was decided to use a full-
wave bridge rectifier with an electronic filter® A
transformer with about a 20-volt sccondary was
needed, so a new scecondary was wound on a small
filament transfornier. The full voltage output of
the first filter capacitor in the circuit shown in
Fig. 2 is used for the mixer and amplifiers. The
voltage divider supplying the hase of the 2N301
determines the value of the low voltage. f04 was
adjusted to give 12 volts with the entire exciter
# Motorola Power Transistor [{andbook, first edition, p.
154.

Ty
nsy. ’S\

ALL DIODES INSI

500
Sov. +

500
r!ooo‘ﬁ-’f‘ov

ol
Si

Fig. 2—Circuit of the regulated power supply. Capacitors
are electrolytic; capacitances are in uf.
Resistors are Y2 watt.

Ri—See text.

S1—S.p.s.t. slide switch,

Ti—Small filament transformer with secondary removed

and rewound with No. 28 enam. to give 18 to 20
volts a.c.; see text.

12

100k

10KkS

and the uamplifiers connected. The cffective
capacitance across the 12-volt output is ecqual to
the current gain of the transistor multiplied by
the base capacitor, and this is in the order of
25,000 microfarads.® No hum was evident when the
supply was conneceted to my transistorized re-
ceiver. The regulation was satistuctory and the
use of zener diodes was considered to be un-
neeessary. Although the output voltages are not
completely cut off Sy open, the system works satis-
tactorily for send-receive, preventing the trans-
mitter from “hanging on’’ while the filter capaci-
tors discharge. A double-pole switch breaking the
-12 and —24-volt leads could be substituted.

Construction
Transistors scein to be associated with printed
cireuits, but printed or ctehed cireuits ure not too
practical when only one of a kind is to he con-
structed. I liked the form and appearance of
ctehed-eircuit  construction, so for no other
reason I used un “unprinted" printed eircuit.
A 6 X 6G-inch square of Lj-inch bakelite board
was obtained and the general layout determined.
A nmounting border was marked off all the way
around, and the remainder of the board divided
into nine ecqual squares. The original thought was
to use one square for the carrier oscillutor, one
for the balaneed modulator, two for the filter,
and so on. It didn’t quite work out that way, but
the intention is evident from the photographs. All
parts, including transistor sockets, were mounted
by drilling small holes for the leads and inscert-
ing them from the top of the board. Wiring wus
donce on the underside. As cach stage progressed,
thin aluminum partitions were located where it
was thought they might be helpful in isolating the
various stages. All partitions were conneeted to a
common ground. Each stage was tested as soon
as it had been constructed.
The power amplifier was built into a small
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Fig. 1 (Continued)—Circuit of the Imp-TR 21-Mc. transistor s.s.b. exciter, Resistances are in ohms; fixed resistors are

Y2 watt. Capacitors with polarities marked are electrolytic; other fixed capacitors are ceramic. All coils except Lz are

wound on slug-tuned ceramic forms, Y4-inch diameter (CTC type PLS6 /E or similar), with windings doped or lacquered.
The lead from Ls link to Q7 is a twisted pair made from hookup wire.

C1—3-30-puf. ceramic trimmer shunted with additional
capacitance, if necessary, to enable balancing
out carrier.

Ca—Split-stator, 32 uuf. per section, surplus. Any small
unit with 25 uuf. to 50 uuf. per section may be
substituted.

Ca—10uuf.; see text.

Ji—Coaxial connector, chassis mounting.

Li—25 turns No. 28 enam., close-wound; link 7 turns. (All
links wound over cold end).

La—40 turns No. 34 enam., close-wound; link 15 turns.

Ls—33 turns No. 28 on homemade toroid core. See text.

Ls—40 turns No. 34 enam., close-wound; link 6 turns,

Minibox and is not unusual in construction. The
extra holes evident in the photographs were the
result of the fact thut many vircuits have been

Close-up of the r.f,
audio assembly. The
audio section is at the
upper left. (As ex-
plained in the text, the
audio transformer in the
upper-left corner is no
longer used.) The mixer
and driver are sur-
rounded by the shield-
ing at the lower left,
The crystal-controlled
carrier oscillator is in
the upper right corner
with the balanced mod-
uvlator immediately be-
low it. The sideband
filter is along the lower
edge. Tuning capacitor
and crystal in the center
are part of the YXO
circuit.

December 1961

Ls—24 turns No. 28 enam., close-wound; tapped 5 turns
from hot end; link 4 turns.

Ls—Same as Ls with 3-turn link,

Ly—16 turns No. 28 enam., close-wound; tapped at 4, 8,
and 12 turns from hot end.

MK1—Dynamic microphone, low impedance.

Ri—1000 ohms, linear taper, miniature (Lafayette VC-32
or similar).

Rz—0.1 megohm, audio taper, miniature.

R3s—25,000 ohms, linear taper, miniature.

Y1 —Y1 inc.—8275-ke. crystals (surplus FT-243).

Y5—13.135-Mc. fundamental.

drilling out a picce of aluminum to fit the casc
and tightened by using the slot and screw ar-
rangement which can be seen in the illustrations.

A picce of aluminum sheet 6 by 12 inches wus
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The "'wrong'' side of the mounting board doesn't show after the transmitter is completely assembled, being held just behind
the panel by short mounting pillars. Wiring is direct, with no attempt at making it prefty.

bent into an “L’ shape. The exciter board was
mounted vertically with the shaft of C'» brought
through the front pancl. The carrier-balance con-
trol was cut off flush with the panel and slotted.
The amplifier was mounted on the rear scetion
along with the power supply that was constructed
to fit the remaining space.

The power supply was mounted on a small
picce of bakelite, which provided a convenient
method of isolating an aluminum plate for the
power transistor heat sink so that no sockets or
insulating washer had to be used. Small elips
were used for power-supply connections to facili-
tate disassembly.

Adjustment

A v.t.v.m. with an r.f. probe was used to check
that the oscillators were working and that the
output was of satisfactory magnitude. Don't fear
that these tiny transistors will have so little
output. that vou can't find it. Actually, 4 volts
r.m.s. was measured at the collectors of ) and Q4.

The biag resistors for @y, 0y, Q3 and @4 are
chosen to give ubout l-ma. resting current. In
the cuse of () and Qy, a voltmeter across the
cinitter resistors provides an easy way to monitor
the emitter current; one volt across the 1000-ohm
resistor indicates 1 milliampere of current. The
resting currents of the mixer, @5, und amplitier,
g, should be 114 to 2 ma. Final-amplifier resting

14

current is adjusted with the potentiometer, R3, to
12 ma. Caution should be used to insure that the
maximum emitter-to-base voltage rating (1 volt)
is not exceeded when adjusting R3. Be sure the
control arm is at the emitter end before upplying
voltage to the amplifier. I strongly advise meter-
ing the 2N 1401 nt all times until you are sure that
vou have the circuit behaving itsclf.

Tunc-up was done on the board first. The signal
was located in the reeciver and the carrier nulled.
An audio tone of about 1500 eyeles was fed to the
audio input and the reeciver's S meter watched
for peak output while 75 and Lg were tuned. The
amplifier was then connected to o dummy load
and a similar procedure followed for it. The cur-
rent kicks up a little on voice peaks, to about
one-watt input, and the output is approximately
13 watt. This is not cuough to ““drive’ my
Thunderbolt, but it does make the plate meter
very nervous, indicating several hundred watts
input to the 4-100s.

On the Air

Quite a few contacts have been made on 21
Me. Reports have been good us to quality and
suppression. HCIAGI was uble to read the ex-
citer “*harefout.”” Jixtra contacts on my antenna
change-over reluy were used to activate the ex-
citer. Since there is no warm-up time, all voltages
may be removed during standby.

QST for
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Fig. 3—The v.f.o. circuit. This substitutes for the variable

crystal oscillator circuit shown in Fig. 1. Decimal values of

capacitance in uf.; others are in uuf. Resistances are in

ohms, resistors are Y2 watt. Bypass capacitors (0.01 uf.)

are ceramic; others are silver mica except for the 10-uuf.
coupling capacitor (ceramic) to Qs.

A V.F.O.

I realize that few hams have a 13.135-Me.
erystal in the junk box, and that a suitable v.f.o.
circuit would be needed for the all-band project.
Having scen an interesting article on a stable
v.f.0.,* I decided to adapt it to the Imp-TR.

The ervstal )5, VXO eoil Lg with its swamp-
ing resistor, und capucitor ('z were removed from
the bourd. The rest of the circuit was left intact
except to remove the lead between the base of
Qs and Cla.

('oil Lx of Fig. 3 was mounted in the location
formerly held by Lg, and the transistor socket. for
(g in place of the erystal Y. The remaining parts
were placed us space permitted. Only a single-
seetion variable is needed, so one half of the split-
stutor eapacitor was usced. Since 32 puf. was too
much eapucitance for the frequencey change
needed, the effective capacitance was brought
down by the use of 5 wuf. in series, Cx. With it, o
75-ke. tuning range was covered in the 180 de-
grc\(s of shaft rotation. Altering ('x will (Iungn

‘Noner **Stable Transistor V.F.O.,"" Electronics World,
October, 1960.

O —12V.

Cx—(See text) 5-uuf. NPO ceramic or silver mica.

C4—32 ppf. (single section of original capacitor). Any
small variable can be used by properly choosing
C..

Ls—12 turns No. 28 enam., close-wound, slug-tuned; taps
at 3 and 6 turns from cold end. Form same as in
Fig. 1.

the bandspread. Unlike the VXO, the output was
constant over the desired frequency range.

In operation the v.f.o. performed beautifully.
Stations being worked were asked to watch for
drift, but they deteeted none. Whilé no actuul
measurements were nide, I ean suy that stability
is very adequate for s.s.b. ‘There is u slight drift
from junction heating when voltage is first ap-
plicd to the oscillator. This seems to he small,
oceurs quickly, and no station being worked
could deteet. it. Liven this might he eliminated by
pernitting the v.f.o. to run continuously.

Acknowledgments and- Remarks

My thanks to ZS5DN for portions of the cir-
cuitry and ussistance in getting started. Mr.
I, M. Aitken of RCA provided information and
other help which wus greatly appreciated. Ex-
perimentation is still being continued, but the
ull-band job is getting closer.

In general, the remarks regarding “other
bands” for the tube version hold for the Imp-TR.
Care should be used to prevent the currier and
mixer frequencies and their harmonies from .Lp-
pearing in the output. ~ [GE

e Strays s

Hams are often blamed by owners of TV sets
experiencing interference when the cnuse is actu-
ally due to improperly shiclded or otherwise
defective receivers. But amateurs also sutfer inter-
ference. One case involved ham reception along
the Texas Gulf Coast. FCC monitoring and
mobile follow-up loeated the origin on u remote
rice farm. Here an industrial trausmitter was
releasing a second harmonic on an amateur
frequency. The farm owner took corrective
action.

When 2 Dallas FCC engineer visited the home
of a citizens radio licensee, who wus the subjeet
of numerous complaints, he found the wulls
plastered with cards attesting to his cfforts to get
“distant’" reception, which is prohibited. The
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licensee insisted on returning his license to the
FCC enginecer, stating that it had given him too
much trouble and that he proposed to try for a
ham ticket so that he could engage the DX
type of work in which he is primarily interested.

W2ZI writes in to report that he has been
active continuously for 52 years in ham radio.
Cun you top this?

W20Y and W30QY hoth live in Lancaster (New
York and Pennsylvania).

Don't forget to write. Who? Your Scnators.
Why? Urging their support of Senate Bill 2361.
When? Right now. See pages 9 and 73, October
QS8T.
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Qualifications for Radio Amateurs

BY PAUL AMIS,* WZRGL

Commission's requircments for becoming a
full-fledged Radio Amateur fall considerably
short of the nccessary demands of our hobby.
\While it is agreed that having a slight acquaint-
ance with clectronic theory and being able to
struggle through International Morse at 13 per is
u proper step, there are other qualifications
which, to my mind, are equally mandatory.
These additional characteristics, born of con-
siderable mental gymnastics, ware herewith dis-
played for general perusal and comment.

I'r appears that the Federal Communication

Special Characteristics for the Radio
Amateur

He must be o man of ambition, a round-table
speaker pro tem, u before and after Hamfest
bottle-goods sampler, a night owl, able to work
all day, handle traffic all night, and still appear
to be reasunably alive the next day. He must be
able to operate from one-room apartments, hotel
rooms, Yak-skin tents, suiteascs, trailers, and
igloos; to sleep on ruw earth on Ficld Day, and be
able to recover from double pneumonia contacted
during the January v.h.f. contest in time for the
February DX spusin.

He must have unlimited enduranee for attend-
ing ham club meetings, ARRL Conventions, and
Silent Key funerals: for contests, DX, and gab;
for diplomatically soothing irxte and neglected
NYLs; and still find time for visiting hospitals,
jails, and technical mectings to.do missionary
work among his s.s.b. brethren.

THE RADIO AMATEUR

MUST FIND TIME FOR VISITING
+HOSPITALS, JAILS AND TECHNICAL.
MEETINGS .-

He must be able to muintuin friendly relations
with Red Cross Officers, QS Bureau, FCC Moni-
tors, und radio parts salesmen; be able to enter-
tain visiting firemen, ARRL officials, and TVI
complainants without suffering dementia praccox,
DT’s, or liver ailments from too much coffee. He
must be able to inhale transformer smoke, MG
exhaust fumes, dust, and backtalk, and spend
two days in a stitling tent on Ficld Day without
perspiring or aequiring BO.
¥ Route 1, Box 438, Poulsbo, Washington
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-.MUSYTBEABLE

TO SPEND Two DAYS
IN A STIFLING TENT
WITHOUT OFFENDING

He must be a man's man, an incurable opti-
mist, an cngineering technician, a reasonably
zood husband, a fatherly father, a good provider,
a phone man, a e.w. operator, und keep peace
with his hi-fi-owning neighbors. He must have
cnough diplomatic “skill to minimize or avoid
grumblings from his boss beeuuse of talking radio
or sketehing schematics on company time.

IIe must be able to discourse on transmitters,
receivers, teletype, polities, automobiles, TV
antennas, sideband, and DX. He must be able to
curry on complex conversutions with the inevita-
ble “learned ones™ without once letting slip that,
technically speaking, he may have difficulty find-
ing his backsides with both hands. tHe must be
uble to use odometers, slide rules, bridges, tables,
hand tools, pole hooks, oscilloscopes, table suws,
and tourniquets. He must be a competent filing
clerk, typist (two finger): read DXCC regula-
tions, catalogs, meters, great-circle maps, the
handwriting on the wall, ARRL directives, and
eviction notices.

He must have an analyvtical mind in order to
circumvent forgotten cssential components in
published schematies, tigure personal, luxury,
liquor, and sales tax; drive a mobile-modified car
and be readily able to compute mileage, battery
drain, doppler effcet, location of radar speed
traps, gas consumption per hour of QSO; estimate
wear and tear on batterics, voltuge regulators,

(Continued on page 170)
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Summary of Rules—1962 ARRL DX Contest

A,L amateur radio operators throughout the world are invited to participate in the 28th ARRL
International DX Competition. You may earn a certificate of performance award issued to the
top phone and c.w. scorer in each country. For those DX stations that do not reccive complete DX
Contest rules (next month in Q87T') in time for the cuntest, prescuted here is a summary of the rules for
the 1962 ARRL DX Contest.
1. DATES:
This 1962 DX Contest will be held two week ends for ¢.w. and two week ends for phone
as follows:

PHONE: February 2-4 and March 2-4
C.W.: February 16-18 and March 16-18

S.5.b. as well as a.in. stations are invited to participate in the phone contest.

2. TIMES:

The starting time in cach instance is 2100 GMT Friday and ends 2400 GMT Sunday.
Phone and c.w. are separate contests.

3. OBJECT:
The rules are unchanged from last year. DX stations try to QSO as many W-K-VE-VO-
KH6-KL7 stations as possible during the contest in as many different call areas possible
per band.

4, EXCHANGES:
DX stations send RS or RST report followed by a three-digit number representing power
input. For exumple, on c.w. you might send 579050, which means RST 579 and power
input 50 watts. U. 8. A.-Canada stations will send a number consisting of RS or RST
report followed by the name of their state or province. ‘This is the list of state and province
abbreviations:

W1, K1 — ?ONN MAINE MASS NH RI VT

We, K2, WA2—NJ NY

1’3, K3— DEL MD PA DC

W4, K4, WA4— ALA FLA GA KY NCSC TENN VA
Wa, K6, W45 —ARK LA MISS NMEX OKLA

W9, K9, WA9 — ILL IND WIS

W0, Ko, IWA0—(*0LO fOWA KANS MINN MO
NEBR NDAK SDAK

VEl — NB NS PEI

VB2 — QUE

TEXAS I"E3 — ONT
W6, K6, WA6 — CAL VE4 TIAN
KH6 — HAWAII VA5 —BASK
W?, K7 — ARIZ IDAHO MONT NEV ORE UTAH I'E6— ALTA

WASH WYO VE?--BC

KLy — ALASKA

W8, K8, WA8 — MICIHI OHIO WVA

5. S8CORING:
Repeat ()S0s on additional bands are permitted. Your multiplier is the total call areas
(not stutes) QSOed on each band (maximum of 21 per band). The 21 call arcas ure listed
above. Each completed QSO counts three (3) points. For DX stations incomplete contacts
count two (2) points. FINAL SCORE is the number of QSO-points times the multiplier.

6. ENTRY:

Free log forms are available on request from ARRL. You don't have to use these forms.
Logs should contain calls, dates, times, bands, exchanges, and points. Sign your naiue to
the stutement: *“I have observed all competition rules and regulations for my country.”
Send your log with summary data to:

AMERICAN RADIO RELAY LEAGUE

DX CONTEST

38 LASALLE ROAD

WEST HARTFORD 7, CONN,, U. S. A.

Your eutry must be postmarked by April 30, 1962 to be eligible.

VVE8§ — NWT YUKON
70— NFLD LAB

Back Copies and Photographs

Back copies of @871 referred to in this issue are currently available, unless otherwise indicated,
from our Circulation Department. Please send cash or check — 50¢ for each copy — with your
order; we ¢annot bill small orders nor can we ship c.o.d.

Full size (8 by 10) glossy prints of equipment described in QST by statf members (only) can
he furnished at $1.50 each. Please indicate the 87 issue, page number, and other necessary
indentification when ordering, and include full remittance with your order — we do not bill
nor ship c.o.d.
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A Nowel Antenna for

40

and 80 Meters

BY W. PETE CZERWINSKI,* W2JTJ

URING a round-tuble discussion on the pres-

D ent sunspot cyele and the growing usc of the

lower frequencics, the author was asked for

ideas on a novel approach toward designing a

compact antenna that could he used for both 40

and 80 meters. Clonsideration of this problem
led to the design shown in Fig. 1.

,L' 40 FT. =

= =g o
$SOLDER INNER” I

7o FLat-Tora [ § L.

TAPE FOR WATER i FEND OF BRAID

PROOFING |
i
1
1 A
]

S| 33FT
RG-8A/U COAX CABLE” ||
AS RADIATOR ELEMENT | | INNER SHORTED
! , TO BRAID AT
t THIS POINT
) REMOVE OUTER VINYL
1 _ALSO_INNER CONDUCTOR
! _~"USE TWISTED BRAID AS
\| 4+ FEED-POINT
SINGLE 50 0 COAX. FEEDER lpl”|

TO TRANSMITTER (BURIED)  §-— %
~ . "B~—INsuLATOR

o
2
EACH 30 FT. LONG /5" # “GROUND STAKE
{SOLDERED AT GROUND STAKE )

8 GROUND RADIAL

Fig. 1—Construction of the 40-80-meter antenna. Dimen-
sion A is an electrical quarter wavelength in the cable at
the median operating frequency selected. Approximate
length in feet is equal to 162 divided by the frequency in
megacycles for solid-dielectric coaxial cable. Actual
lengths for lowest s.w.r. found by the author were 23 feet
2 inches for 7.1 Mc. and 22 feet 10 inches for 7.2 Mc.

Essentiully, the antenna is a 33-foot length
of S0-ohm couaxial cable suspended vertically
from a horizontal wire vver a ground radial sys-
tem. At the upper end of the coux cable the inner
conductor is soldered to the horizontal wire as
shown in Fig. 1. The braid of the coux is removed
for a distance of 6 inches from the suldered con-
nection, leaving the polycthylene insulation on
the inner conductor. Tie a1 nylon vord from the
body of the coax cable to the horizontal wire to
relicve the inner conductor from having to sup-
port the weight of the cable, and tupe this 6-inch
gup with plastic taupe for waterproofing. Insecrt a
large needle at the selected .1 distance from
the top cnd of the braid, thus shorting the inner
conductor to the braid at this point.

Now, getting to the lower end of the coax ca-
ble, remove approximately 3 inches of vinyl,
spread buack the braid, and snip off the exposed
~ ¥ 202 Beechwood Drive, Shrewsbury, New Jersey,
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polyethylene-covered inner conductor. Twist the
free braid into a “rope” and fusten it to the upper
eye of the base strain insulator. This is the fued
point of the antenna. Wire the lower eye of the
insulator to the ground stake. This lower eye is
also the junction of the ecight ground radials
and the braid of your feeder coax.

How It Works

The antenna vperates as a base-driven quarter-
wave vertical on 40 meters. The r.f. current tlows
on the outside surface of the coux braid. At the
cut edge of the top il sces a high impedance as a
result of the shorted quarter-wave transformer
formed by the inner surface of the braid and the
inner conductor,! this A length being an clectrical
quarter wave in the cable. The high impedance at
this point, cffectively decouples the Hut-top wire
and virtually tukes it out of the picture during
40-mcter opcration. By adjusting the location
of the needle, we can place the point of hest
v.8.w.r. anywhere in the band.
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Fig. 2—S.w.r. vs. frequency as measured with the setup
of Fig. 3.

On 80 meters the antenna operates as a top-
loaded 4-wuve verticul. The sume .4 length is
now much less than a quarter wavelength and is
electrically equivalent to s series inductance.
With this series induetance working for us, we
only need 40 feet of single-wire Hat-top for opera-
tion on R0 meters.

! Czerwinski, **Coaxial Transformer for Voltage-Fed An-
tennas,” QNT, June, 1961.
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Adjustments

Fine adjustments for best v.s.w.r. in the 80-
meter band ean be made by pruning the flat-top
length. By virture of the decoupling feature, this
can be done without danger of affecting the 40-
meter operation.

Conversely, finc adjustments for best v.s.w.r.
in the 40-meter band do not. materially affect 80-
meter operation.

When the “needle short” distance is decided,
1 more permanent connection can be made, of
course.

As luck would have it, the author discovered
that WA2LLQ had just erected several wooden
masts for u proposed horizontal on 80 meters.
He decided to abandon the horizontal and we
installed this “VER-TEE”? antenna in his back
vard. It is suggested that & wooden post be in-
stulled and taped to the lower part of the an-
tenna so youngsters playing in the vard can't
pull down the system.

2WaLJR suggested “ VIER-TEL " aus a possible name for
this antenna,
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@ Fig. 3—Setup for adjusting length A,

Fig. 1, on 7 Mc. and length of flat-top

portion on 3.5 Mc. Output from the

O transmitter can be substituted for the

grid-dip oscillator, in the usual ar-

rangement for checking s.w.r. in a
coaxial line.

The test setup of Fig. 3 was used for tuning
up the antenna. The station reeviver was used
to cheek the frequency culibration.

WA2LLQ has operated this antenna on three
bands: 80, 40 and 15 meters. His reports of on-
the-uir interest shown by other amateurs en-
couraged the preparation of this article.  [@&F—]

25 Years Ago j

this month

December 1936

. . . The editorial was tickled pink because @S7 had come
of age, being 21 years uld. KBW reported that. twenty-five
vears ago, a complete Volume I was worth at least $:30.00.
.. Technical articles included constructional details on
a 20-watt rig using phone and c.w. on tive bands, a u.h.f.
114, 28, and 56 Ne.) rig with 100 watts crystal-controlled.
sowe operating notes on the new 807 tube, a new wmethod
of coil changing for receivers, un all-band phone transmitter
using beam-power tubes, the designing of a modern u.h.f.
receiver, the rebuilding of a commercizl condenser-type
mike, and the usual collection of hints and kinks.
... There was a station deseription of WIHRX, Jim
Millen, then of the National Co., and now (1961) of the
James Millen Co.

. Of particular intcrest to the DX gang is that fact
that the *How's DX?" column first appeared in this issue
of twenty-five years ago. Conducted by W1JPE, now Wl1-
)X, it originated a format which has been successiully
followed ever since.

. . . Oh, those good old days! For less than $20 vou could
buy a 3-tube receiver. including power supply, that tuned
from 2 to 2000 meters. [U_Er‘[_—:l

e Stravs 4

Complaint of & “rough noise” on broadeust
reception seut Arizona FCC monitoring station
engineers on a turkey hunt. The complainant
aceused a neighbor, an amateur operator. How-
ever, the latter’s transmitter was in the repair
shop. So the FCC investigators next tried an
clectrical plant. Here there was plenty of noise
but no electrical disturbance. So the searchers
moved on to another possible source — o turkey
farm. T'here they found a loose power line con-
neetion to a large pump. The electric power com-
pany made quick repair.
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Silent Reps

T is with deep regret that we record the
L passing of these amateurs:

WI1HDM, Arthur B. Donovan, Rockland, Mass.
KL1JIM, Robert (%, Johnson, Mashpee, Mass.
W1VQX., Edward W. White, Peabody, Mass.
W2BT, Kurt Schoenfeld, Greenlawn, N. Y,
ex-\WW2EBZ, Clayton A. Coul, jr., Carlstadt, N. I,
K2PWH, kFrank E. Dixon, Hempstead, N. Y.
W3AIW, Andrew A. Rhoads, Lehighton, Penn.
W3EWW, Lloyd $. Quynn, Savage, Md.
W2IPH, John P. McTigue, Philadelphia, Penn.
W4RBXO, Theodore A. Bedell, Jenseu Beach, I'la.
K4CWIY, James R. Meacham, jr,, Fulton, Ky.
W4ECK, Malcolm Bethea, sr., Birmingham, Ala.
W408S, Robert. F. Berger, Burke, Va.
W4RKD, George ‘Turner, Alexandria, Va.
W4TMN, Arthur Thomas, Petersburg, Ila.
WADLO, Charles B, Free, Idabel, Okla.
WS5EIIH, Arvel 1. Edwards, IPort Allen, La.
KAGOV, Tommy R. Moore, Mineral Wells, l'ex.
WAMWP, Stanley J. Schexnayder, Baton Rouge,
T,
W6DI'I, Gordon I, Phelps, Oakland, Calif.
WABIND, Donald 8. Swallow, San Jose, Calif.
W7LU, Wallace (i, T.udgate, Portland, Ore.
KN7PIW, Byron D. Stull. Wenatchee, Wise.
ex-W8AKN, Carl k. Suppanz, Detroit, Mich.
m-W8&C'7Z, Clyvde B. Johnson, C*harleston, W. Va.
ex-W8HBB, E. Y. Lebleu, Charleston, \V. Va.
K8MXP, Daniel W. Brown, P'rinceton, W. Va,
WRQOATU, Gunter W. Joseph, Lansing, Mich,
KN&TZV, Ralph Whitehead, Cirand Rapids, Mich.
WaIl'QU, Mareus L. Potter, Park Ridee, 1ll.
WO VE, Kermit A. Bateman, Two Rivers, Wisc.
WOVCON, Henry J, Adams, Milwaukee, Wisc.
KoCHW, Martin Y. Diamond, Detroit lLakes,
AMinn,
WaPHQ, Glenn E. Greene, Newton, Iowa
KyUOX, David A. Guthrie, West Liberty, lowa
WaVvOI, Peter W, Streeter, Kansas City, Mo.
E15G, P. T. Daly, Dublin, Ireland
KA2RL, Richard T.. Davis, San lrancisco, Calif.
VE3D'I'Q, Russell H. Davidson, Collingwood, Ont.,
C'anada
VE3JE, Fred Swart, Brockville,Ont., Canada
71.2ABJ, L. Gilchrist, Napier, New Zealand
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15th V.H.F. Sweepstakes, Jan. 6-7

Don’t Miss This Biggest V.H.F. Activity of the Year

LL VAF'ERs, get ready for the biggest V.ILF.
A operating workout of the year ... the
- 1962 V.H.F. Sweepstakes. This contest
really makes the v.h.f. headlines every January
and this time will start, as always, at 1400 (2:00
p.M.) local standard time on Saturday, January 6,
1962, and end at midnight local time Sunday,
January 7. Contacts count only when the contest.
is in progress at both cnds of the QSO.

‘I'he rules are the same as last year, so join in
the fun by calling *CQ Sweepstakes’’ or answer
stich a call. Then exchange the information as

shown in this announcement. Remember, that
unlike the V.H.F. QSO Parties, in the Sweep-
stakes sections count only once no matter what
band they're worked on, although you can work
the same station again on different bands for
contact points. Example: W1HDQ works WIFZJ
on 50 and 144 Me. for complete exchanges of 2
points on each band; 2 -+ 2 gives 4 points but
only one section multiplier. So bandhopping will
increase your score.

In scoring, the multiplier is the number of
sections worked plus ten. Each complete exchange

Follow this log form. You may get these log forms free by writing to ARRL. This also is an example of how to score.

3TATION. .. W IAW..... CLASS LI X 5ueeess

SUMMARY OF EXCHANGES ARRL V.H.F. SWEEPSTAKES CONTEST

veeeesss ARRL SECTION....CQONN.............

3 ENT (1 point) RECEIVED (1l point)
B

A& P

N Nr. 0

D diff) I

Secs | N

I CK- |Sec- EST | DATE CK- DATE ||as T

¢ | NR |STN|RST |tion) TIME | (Jan)}|NR | STN _BST |Section | TIME |(Jan)jwkd | S

S0| 1 WIAW 59 [CONNL 1402 6 |1 'WIRJAIS9ICONNI1403 | 6 || 1. |2

2 59 1404 1 WIHDQ S8 |CONN|[1405 2

3 57 1410 S |WIQXX |56 |[EMASS|1410 2 12

4 46 1417 KicXx ]

144| 5 58 1635 | Y_II21 WIRJA |58 |CONN|1635 2

50| & 87 1012 | 7 [|198IW3HY)|571 EPA (1014 | 7 113 (2

7 56 1017 VE3DIR|S6 | ONT 1018 4 12

1205 19 KICXX 56| ME__[1206 5.1

44,8 |Y |59 ¥ | 1608| v |I7T6WIAQEISS EMASS| 1610 | ¥ 2
I~~~ e— Al 1

(Enter below on last sheet used)
Summary: Bands used... .50,. ves

144..; vr. 0s..8...; Nr. eirf, Sections wkdeedDusee.

Total Hours operation. 2.... ; Input power.e.......watts; Trans. tube line-upsecsecsseccass
Receiveriieeseececsctcacccaassssccoscssasaces ANLENNAtcaesecscococcsoccccccssscscanasanes
Number: & names of gperators having a share in above wWOrKeeeeeceocecosessesccscccsose
Claimed Score:.. 3b.....contact points (maximum of 2 per GSQ) X multiplier.....} .
{number of different ARRL sections wcrked plus i( ) heeeaeassaa(Total Score)
Participating for club award in the eceeeeessscessesssccscessssasssessiname of club),
of which I am a member.
I hereby state that in this contest I have not orerated my transmitter outside any
of the frequency bands specified on my station license, and also that the score and points
set forth in the above summary are correct and true.

2 ceessens

esesee

@0 e4ceesccsscscsssscscsscssccnsccnsncnccsnasense

Address

PR R N T N L )

S3ignature Call
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EXPLANATION OF V.H.F. SS CONTEST EXCHANGES
o |
frd bikeastondord p | om ox pace e
ixchanges l (lontest num- CKR Yuur ARRL | Send time of Send date of
; bers 1, 2,3, ete.. { owneall (Readability section transmitting QSO
i anew NR for and strength or i i this NR
i earh station RST of station |
} worked worked) ’I
Sample | NR 1 WIAW 50 | CONN ) 1402 JAN 6

counts two points. Here is a scoring sample.
Suppose W3HYJ made 100 contacts in 17 differ-
ent seetions:

100 QSOs

X2 (if all SSduta exchanged in both dircctions)

200 (QSO points)

X27 (17 scctions plus 10)

5100 (claimed score)

Top scurer in each section earns a certificate.
In scctions of three or more Novice entrics, top
scorer gets a special Novice certificate. The big-
west boom to activity is the club competition.
You may also credit your score to your club for
separate club aggregate listing (total of all club
members scores) . . . with an cugraved coco-
holo gavel to the club with the highest total, and a
certificate to each club's top scorer. Here's a good
club project . . . get out your gang to help the
¢lub score. Make sure logs are clearly marked:
“ Participating for club award in the..........
(club).”

You can get the log forms as showir in this
announcement simply by writing to the ARRL
C'ommunications Dept., 38 LaSulle Itoad, West
Hartford 7, Conn. Let us know how many you
need. Logs must be postmarked by February 3 to
be eligible for score listing and awards.

Rules

1) Eligibility: Amateur operators in any ARRL section
(see page 6) operating at home, or mobile or portable under
one call on or above 50 Me. are invited to take part. Yukon-
N.W.T. (VE8) counts as a separate section.

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

'3) Contest Perinds: The contest starts at 2:00 p.m. your
focal time, Saturday, Jan. 6, 1962, and ends at midnight,
Sunday, Jan, 7, 1962, Contacts between stations in different
time zones can be counted only when the contest period
is in progresy in both of the zones concerned.

4) Erchanges: Contest exchanges, including all data
shown in the sample, must be transmitted and reccipted for
as a busis for each scored point.

5) Seoring: (a) Contacts count one poin! when the re-
quired exchange information has been received and acknowl-
edged, a second point when exchange has been completed in
both directions,

(b) Final score is obtained by multiplying total contact
points by the sum of different ARRL sections worked (the
number in each of which uat least one SS point has been
credited) plus 10.

6) Conditionsfor Valid Conlact Credit: (a) Repeat cantacts
on other bands confirmed by completed exchanges of up to
two points per band may be counted for each different station
worked. (Ezample: W1HDQ works W1FZJ on 50 and 144
Me. for complete exchanges of 2 points on each band; 2 4- 2
gives 4 points but only one section multiplier.)

December 1961

(b) Cross-band work shall not count.

{c) Portable ur mobile station operation under one call,
from one location only, is permitted.

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

(e) Contacts with aircraft mobiles cannot be counted for
section multipliers.

7) Awnards: Entries will be classified as single- or multi-
operator, a single-operator station heing defined as oune
manned by an amateur who neither receives nor gives as-
sistance to any person during the cuntest period. Certiticates
will be awarded in each ARRL section to the top-scoring
amateur in the single-operator classification. In addition, u
certiticate will be awarded to the top Novice in each ARRLL
scetion where at least three such licensees submit valid con-
test logs. Multioperator work will be grouped separately in
the official report of resnlts in @.S7T.

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

A yavel with an engraved sterling-silver band will be
offered the club whose secretary submits the greatest agure-
gate score, provided such scores are counfirmed by receipt at
ARRL of the indiridual enntest Ings from such members.
Only the score of a bona fide club member, vperating a sta-
tion in local club territory, may be included in club entries.
Claims from federations, radiv club counecils, ur other com-
binations of radio clubs, will not be accepted, nor cun special
memberships granted for contest purposes be recognized.

8) Conditions of Entry: Each entrant agrees to be bound
by the provisions of this announcement, the regulations of
his licensing authority, und the decisions of the ARRL
Award Committee.

9) Reporting: Reports must be postmarked no later than
Feb. 3, 1462, to be considered for awards. 5T

FEEDBACK

If you would know whether people read Strays,
just make a fairly obvious error and sit back and
await the deluge. We made the necessary stip in
the Stray relating to the formula for a parubola,
in September QST, page 37. The formula given
therein is correct, but so ulso is the formulas
that this Stray was supposed to have corrected.
It all depends on how you define ». Both for-
muluae, Y% =2 pr and Y% = 4pr, may be found
in various texts, depending on whether p is used
to identify the distance from the focus to the
curve, or the focus to the directrix.

Our apologics to W1TQZ, who was as right as
could be in his article in April @87, when he
used the first formula. Incidentally, he has been
doing further work on the feed system, and has
made minor structural changes in the retlector
as the result of a year's experience with the an-
tenna system in rough weather. He may have

more for interested readers before long.
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The preceding article (**Space Com-
munication and the .A1mateur,”’ No-
vember 1961 QST) showed that com-
munication by means of some me-
dium in outer space is essentially a
signal-to-noise ratio problem. Taking
it from there, the author surveys the
questions of propagation rs. fre-
quency active vs. passive satellites.
antennas and tracking, and other
factors that bear on getting a reliable
signal back from space vehicles.

The Mechanisms of Space Communication

Propagation, Satellites, Antennas and Associated Equipment

BY RAPHAEL SOIFER,* K2QBW

of the signal-to-noise ratio in determining

svstem performance paraneters — in plain
language, whether or not the thing will work.
We found that the highest possible su.r. is
always desirable, since it will make the sxystem
more reliable and versatile. from a qualitative
study of the various noise forms affecting ama-
teur space communications, we decided that it
would be best to conduct such work on frequen-
cies above 1215 Me.

We turn now to a discussion of the second
component of the signal-to-noise ratio, the re-
ceived signal power. Let us see how, in a space
communication system, the transmitted signal
comes to arrive at the r.f. amplifier input of the
receiver. In our generalized wystem, the xignal
generated by the transmitter is attenuated by
the transmission line, econcentrated (that is,
from a system standpoint, amplified) by the
transmitting antenna, partiully absorbed in the
atmosphere. rotated in polarization in che
ionosphere, attenuated all along by free-space
puth loss, relayed by the relay point in space,
rotated once more in its return through the
ionosphere, absorbed some more in the stmos-
phere, amplified by the receiving antenna, and
attenuated by the receiving transmission line.
Sort of makes you happy you aren’t u signal,
deesn't it?

Without specializing for the moment, let us
sce how we can exploit the foregoing obstacle
course to our best advantage — namely, to
sqqueeze the most signal power out of the system
and thus raise the s.n.r.

IAST month we discussed the all-important role

Line Losses

First to come to mind are the two line losses.
There are various measures we can employ to
reduce these. For one thing, we can use properly-
matched sources and loads to insure that the

+3 Ames St., M. L. T., Cambridge 39, Mass.
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s.w.r. on the line is essentially unity. For another,
we can keep the transmission line as short as
possible, beeause line loss inercases with line
length. Third, we can use line with the lowest
possible loss per unit length. This rules out the
popular tlexible coaxial cables. Ior the frequen-
cies with which we are concerning ourselves wave-
guides are practical, though expensive.

The theory behind transmission line loss per
unit length is beyond the scope of this discussion
except to make the blanket statement that all
means should be explored by the amateur to
reduce his line losses. Material on microwave
(and u.h.f) power transmission is plentiful in
most libraries, and should be read by anyone
planning serious work in space communication.

Faraday Rotation

Next to come to mind are the two wave rota-
tions. These are perhaps ecasier to eliminate than
to explain. Briefly, it has been found that when
an cleetromagnetic wave passes through a highly
ionized medium — such us the ionosphere — in
the presence of a magnetic field — such as that of
the earth — its polarization rotates. With con-
ventional linearly polarized antennas, this results
in a cross-polarization loss similar to that observed
when a vertical is used in working a station
equipped with a horizontal beam,

There turns out to be a rather sncaky way of
eliminating “Faraday rotation’ loss, as it is
known. [f one transmits a signal in which the
polarization is continuously rotating, and designs
a receiving antenna to accept such a rotating
wave without los¢, then any rotation induced in
transit will have no effeet whatever. Such a wave
is called “circularly-polarized.” One way to
generate and receive one is to use the helix type
of autenna. This i3 in fact standard procedure in
many industrial space-communication and radar
tracking projects, and could be adopted by ama-
teurs with little difficulty.

QST for
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An interesting reature of a circularly-polurized
wave is that whei it is reflected, ag from the moon
or a satellite, its sensc of rotation — that is,
whether it is rotating cloekwise or counterelock-
wise —- iy inverted. Thiz means thai for passive
communication systemns, the recciving helix must
have a left-hand winding if the transmitiing belix
has a right-hand winding, or vice versa, Serewy,
aren’t they?

The Atmosphere

Atmospheric absorption, which accounts for
two more terms in the totul path loss, affects
mainly the higher end of the radio spectrum. Such
losses as affect the amatcur service oceur in the
ivnosphere from auroral absorption, and in the

troposphere from water-vapor and oxygen-
line absorption.
The same auroral ionization eclouds which

greet v.h.f. men with thoughts of DX bring no
cheer to us, for we are trying to get signals
through them, while they persist in absorbing
and reflecting. Although their effect is scrious at
v.h.f. and lower u.h.[., by 1215 Me. the clouds are
relatively transparent and cause little difficulty.

Tropospheri¢ absorption, on the other hand,
increases sharply beyvond 10 Ge. (1 Ge. = 1000
Me.), and is a serious problem in this frequeney
range. Ilor example, our amateur band 21-22 Ge.
comes right at the peak of the water-vapor al-
sorption curve, making it one of limited useful-
ness for space work when compared with the
next lower decade of frequency. Absorption
convinues at w high level throughout the “whove
30 Ge.” range. This absorption effect causes us
to place an upper limit on our optimum range of
frequencies suitable for amateur space communi-
cations at 10.5 Ge., just befare the sharp rise in
water-vapor attenuation. The five amateur bands
in our optimum range of 1.215 to 10.5 Ge. con-
tuin a total spectrum of some 1210 megacycles,
which should be adequate for years to come.

Incidentally, the reader is warned that there
is a tendency among engincers to refer to trans-
mission line and atmospheric signal losses as a
form of noise. The reasoning behind this is sim-
ple: Inasmuch as the s.n.r. alone determines
performanee parameters, we can treat a given
amount of signal attenuation and consequent
sar, reduction as if the reduction were caused
by the introduction of an equivalent amouut of
noisc. This equivalent noise is expressed as an
equivalent noise power, or sometimes as an cquiv-
alent noise temperature (remember L£7'B?) Al-
though we will continue to treat them as signal
attenuations, the reader will undoubtedly sce
these equivalent noises in his further reading.
and as long as he recognizes these shifts in no-
menclature for what they are, he should encount-
ter no trouble.

Wave Spreading

Free-space loss Is next on our agenda. This is
derived trom the law that the power intercepted
per unit arca from an electromagnetic wave prop-
agating from a point source varics as the inverse
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square ol the distance from the source. In our
caxe, one cant show thac the received signal power
actually varies roughly as the inverse fourth
power of the altitude of the relay point.!

All right, the man says, keep the relaying point
Jow, and this loss will be minimized. This is fine,
exeept for the following catch: We recall that
microwave signals propagate in straight lines:
therefore, we have to have a line-of-sight path
from both stations on the ground to the relay
point in space. Lf the two stations are moved
further and farther apart, the altitude of the re-
luy point must be increased, because of the curva-
ture of the carth, so it can continue to ‘‘sce’’ hoth
stations. This inereased altitude, while resulting
in increased range. must also result in increased
free-space loss. Thus, one cun easily show that
range, too, is a function of the systemn s.u.r. The
higher the s.u.r. designed into the system to start
with, the farther the relay point can be pulled
away from the earth before the s.n.r. dips below
the required minimuin.

There is another cateh as well: The ground
slation not only must “‘sec” the relay point, it
must “see’ it at an clevation angle sufficiently
high so that waves can be propagated to it with
u minimum of effects caused by low radiation
angles.2 This, of course, puts a further limitation
on the range of the system here on eurth,

Antenna Gain

This leaves the antenna gaing and the relaying
operation itself. The desirability of a high s.n.r.
makes it imperative that che transmitting and
receiving autenna gains be as high as possible.
Sinee it is casier to obtain antenna gain at higher
frequencies than at lower ones, the choice of o
high operating frequency would be wise. This,
too. supports the [215-Me, bottom figure of our
optimum range.

In this optimum frequency range, the parabolice
dish reflector reigns supreme us the highest-gain
antenna obtainable. The larger the dish, the
higher the gain. These dishes are, in gencral,
at least ten wavelengths in diameter. Obviously,
the more wavelengths across, the higher the
antenna gain,

One factor is curious, though. Lutercepted
power is measured in watts per square meter, so
the more sytiare meters we have doing the inter-
cepting, the more watts we will collect. Thus,
although antenna gain is dependent on diameter
in wavelengths, the receiving capture area de-
pends on diameter in fect. Although a given dish
will yicld 6 db. more gain when the frequency is

' As we will say later, it actually varics inversely as the
product of the squares of the sutellite runge from ench
station. This way be visualized us follows: Station A
trunsmits a signal, decreasing in power as 1//¢2 wnatil it
reaches the relay point. But in order for the signal to get
to the receiver, it must again decrease us 1/1% from the
reluy point back to the reeciver. Mathematical approxima-
tion leads to the result that reeeived power varies roughly
ux the inverse fourth power of the relay point altitude.

% This minitnum radiation ungle is totally dependent upon
the terrain surronnding euch station. Considering the typical
horizou profile at an arnatenr station, an angle of seven to
ten degrees should be adequate to secure clearance.
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doubled, one must double the actual area of the
dJish to double its capture area.

Incidentally, there is nothing to prevent us
from using a helical driving element at che focal
point of the parabola, thus meeting our Faraday-
rotation problem.

Parabolic dishes produce an extremely narrow
heam of radiation. Indeed, this is true of any
high-gain antenna. This brings up a nasty ques-
tion: Suppose the heam is not perfectly aimed at
the relay point? If so, the effective antenna gain
will be far lower than the gain which would result
if the aiming were perfect. This raises the impor-
tant subjeet of tracking, which we will defer until
u little later.

The Relay

We now come to the crucial reluyving operation,
which is in a sense the reason for this entire
business. This may take the passive form of a
reflection, as in moon bounce, Fcho I, and satel-
lite scatter. Alternatively, it may take the active
form of an actual retransmiesion of the received
signal in flight, such as SCORE, Couricr, and
some of the proposed OSCAR systems.

In the first group, the relay point simply acts
as a4 mirror to reflect the signals back to earth,
The only special losses incurred here are in re-
flectivity, or the percentage of the signal striking
the surface which actually is reflected, and edge
diffraction. In the case of a spherical object,
edge Jiffraction becomes important only when
the wavelength of the transmitted signal is com-
parable, within an order of magnitude, with the
diameter of the reflecting body.

An aspproximate equation for received signal
power from this type of relay, neglecting Faraday
rotation and atmospheric absarption, is

where: (v = (iain of transmitting antenna.
(7. = (Giain of receiving antenna.
N = Wavelength.
Ry = Slant range of satellite to transmit-
ting station.
e = Slant range of satellite to recciving
station.

(L. = Factor to include effect of trans-
mission-line losses.
(! = Reflectivity of relay point.
s = (‘'ross-sectional reflecting area of re-
lay point.
P¢ = Power transmitted (meastred final-

amplifier output).

When all quantities are expressed in correct
units and converted to logarithmic form, this
equation will yield a corresponding equation in
decibels. The three passive systems considered
below are the sunie except for the factors ¢ and «.
These vary with the specifie system used.

Passive Reflectors

Because of the special nature of the material
used in man-made passive reflectors, the reflec-
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tivity C is essentially unity. For satellites such as
the Echo series, it is actually 98 per cent at 4 Cie.
(4000 Mec.). The effective cross-sectional area
varies with the particular satellite in use. For a
spherical satellite, it is given by =72 In the cuse of
Echo I, s equals 925 square meters.

The reflector does not have to be spherical.
For example, in the case of a flat reflector, the
area & is r A2

where A is the area of the plate. The large in-
crease over the sphere results because a Hat plate
is extremely directional in its reflective qualities.
Thus at 3 (e, a 200-fooi~diameter circular plate
would actually exhibit 70-db. gain over Kcho I
in the same orbit, providing the plate were al-
ways turned precisely toward the earth. Its main
deficiency, however, is the extreme range limit:-
tion incurred by so directional a reflector. As a
consequence of the coplanar and equal-angle re-
Hection laws, signals reaching such a flat reflector
from a station on Earth would return to karth
concentrated over a relatively small geographical
area. The location of thie area would be totally
beyond the control of the operators, but would
depend on the location and orientation of the
flat plate. Spherical refiectors, with their omni-
direetional patterns, do not share this diffieulty.

Orbital Scatter

A system which has been proposed recently,
though not precisely passive reflection, may well
be discussed here. It has been shown that a large
number of randomly oriented half-wave dipoles
will produce an effective scattering cross-section
of quite large proportions. For example, ten hillion
of these dipoles within the intersecting volumc
produced by the beam putterns of the ground
stations would give +3-db. gain at 3 Ge. over
Echo [, assuming that the dipoles were at equiv-
alent altitude, and of ten microns diameter.”
Their effective area (‘s would then be about
twenty million square meters. If enough of thesce
dipoles can he put into orbit to assure a band of
uniform “dipole density’’ surrounding the entirve
earth, we could then do away with tracking =o
long as we aim at the band. A related system of
“orbital scatter’” is currently being investigated
at the M.I.T. Lincoln Laboratory.

Moon Bounce

This is really a speeial case of passive retlee-
tion. The reflectivity of the moon is about seven
per cent at 440 Me.* Since the decibel is a
logarithmic unit, the crror introduced will be
small indeed if we carry this figure up into
at least the lower part of our optimum range. In-
asmuch as the diameter of the moon is 2162
statute miles, the etfective C's it presents is about
70 billion square meters. Using these tigures in

31 am indebted to F. E. Bond, C. R. Cahn and H. I,
Meyer, all of Thompson Ramo Wooldridge, Los Angeles,
for the quantitative figures used in this svction, und to
W1OUN for the reflectivity figure in the following section.

+ For additional information, sce Dyce, ** The Appearance
of the Moon at Radin Frequencies,’” QST NMay, 1961,
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our equation, it can be shown that moon bounce
actually produces stronger received signals, for
the same equipment, than does Echo I.

Satellite Scatter

We know beyond reasonable doubt that earth
satellites are smong the causes of signal-strength
enhancements, and hence among potential sup-
porters of communication, in the 21-, 28-, und
50-Mec. bands. In fact, such communication has
already been conducted.® However, it must be
admitted that we as yet do not eutirely under-
stand its mechanism.

Returning signals usually possess characteris-
ties suggesting that they have been reflected in-
coherently, hence the nawme ‘‘satellite scatter.”
The ¢ffective cross-sectional area (‘s in our re-
flection formula has, for satellite scatter, been
found to be dependent upon many factors, in-
cluding some unknowns. Several experimental
determinations of this quantity have been mude,®
with the rerult that we now know typical values
to run in the order of a square kilometer ui 21
Me., and to decrease rather sharply with increas-
ing frequency. This rather high value has led
many to speculate that it may be due to sporadic
interaction between the satellite and the ionized
luyers through which it passes. A number of in-
vestigators have come up with theories about the
nature of this interaction, but we do not ax yet
have sufficient data to diseriminate between
them. Nevertheless, amateurs are proceeding at
full steamn on an empirical basis, with consider-
able success.”

The fact that the frequencies on which satel-
lite scatter work is conducted differ widely from
onr optimum range should not be of too great con-
cern, since what we have here is a case of com-
pensating variables. While it ix true that noise
levels and antenna problems at 20-50 Mec. exert
a downward influence on the s.n.r., the frequency-
dependent effective area associated with sutellite
scatter pulls the s.n.r. far enough in the right
direction to compensate. The ever-present ratio
has reared its head once more.

Active Repeaters

Active repeater satellites use receiver-trans~
mitter rystems to retransmit received signals on
a different frequency back to earth. The corre-
sponding equation for this type of satellite is as
follows: b= (LGP, . Kaoa2

£ (4m)3R2R2GL  4r
where all symbols have similar meaning to their
passive-reflection counterparts with the following
additions:

K = Power gain of repeater cireuit in satellite.

¢ = Antenna gain of sutellite transmitting
and receiving antennas (assumed equal
for both).

‘High-Frequency Satellite Scatter,’

6 Soifer,
July, 1960.

¢ For exawple, see Kraus, Higgy and C(rone, “The
Satellite lonization Phenomenon,” #roc. I.R.E., April,
1960.

74The World Above 50 Me.,"" May, 1061.
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This cquation is used in the same way as the
oue given carlier.® Because of the highly particu-
lar nature of each repeater system. details of at-
ellite circuitry cannot be «liscussed here. An
example of a hypothetical “ultimate” system
will be presented in a subsequent article.

Doppler Shift

One question we have not vet considered stems
from the fact that, in general, an orbiting re-
lector is a moving body. Because of the Doppler
effect, this motion will result in a frequency shift
in the received signal® The Doppler shift will
vary with relative target velocity. and is approxi-
mately given by

Af = &?ﬁ‘_ﬂq%
¢
where: Af is the approximate Doppler shift in
the same units ax fy
Vi1 = Relative velocity of target with ref-
erenee to transmitter,
TV:re = Relative velocity of target with ref-
erence to receiver.
Velocity of propagation (3.00 X 108
meters/see).
The relative velocities can bhe computed by
trigonometry.

Since the relative velocities vary with time,
one can see that the received frequency will vary
with time. Provision must be made for this vari-
ation when designing the bandwidth of the re-
ceiving system. The bandwidth revision must al-
ways be upward, thereby inecreasing the noise in
the passband. However, the possibility does exist
of alleviating this condition. If we know the sat-
ellite position relative to the transmitting and

8 The factor A is not néccssan’ly a constant, but simply
expresses the relationship between the power transmitted
by the satellite and that received by it under the conditions
existing at the time,

% For a description of the Doppler shift, sce Garner and
Iggllls, ““(iround Support for Project OSCAR,” QST, May,

c
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receiving stations, as we must in order to aim our
antennas, this information could be used to
obtain the relative velocity at any instant. This
in turn can be used to automatically adjust the
transmitter frequency and receiver h.f, oscillator
frequency so as to counterbalance the Doppler
shift. It is easier said than done, but it does offer
a direction of attack on the problem.

Tracking

In our discussion of factors contributing to
the signal component ol the s.n.r. we tacitly as-
sumed that the transmitting and receiving an-
tennag were aimed preeisely at the relay point.
Tn the case of some syrtems, this is a snap. Were
we to have u dipole band, for instance, the un-
tennas could be left tixed — right at the band —
since the band position stays constant relative to

4'\ “ '—3 \
AR

the Earth. Similarly, a satellite in so-called 24-
hour orbit would present no problems. The un-
tenna would have to be aimed but once. In moon-
bounce, the problem ix not quite so simple, but it
can still be solved casily, #ince the moon moves
slowly across the sky in a manner ideally suited to
mechanical simulation at very low cost,X

It is plain that the above xystems enjoy a
great. advantage over the other microwave tech-
niques (tracking requirements for satellite seatter
have not yct been determined, but appear to be
simple) inasmuch ax tracking, at its worst, cun
be an excecdingly difficult task. Nevertheless, we
are not apt to have 24-hour amateur-band sat-
ellites in the neur future, and many plans (no-
tably OSCAR) are going ahead which will involve
some tracking. So we will go ahead ourselves and
explore the problem, in the hope that it will not
be necessary to solve it.

A tracking system can be divided into three
parts: finding where the relay point is (we will
cull this the ‘“finder’), proecessing the informa-
tinn received from the finder into useful form (the
“interpreter”), and using the processed informa-
tion to uim the untenna (the “sharpshooter’).

The sharpshooter i= a rather rximple-minded
chap. Unless we give him a feedback loop back
to the finder (which is extremely difficult in ama-
taur practice), he caunot tell right from wrong.
I Io simply does as he is told. In addition to being a

10 [eBaron, “A Home-Built Parabolic-T'ype Retlector
for 1206 Mec.," QST, April, 1961,
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“UELLO, WASHINGTON?
SAY, BUDDY, WHERE'S MY
SATELLITE NOW?2"

s

stmpleton, he also has a stubboru streak. That is,
if the finder, through the interpreter, should tell
him to move too fust in a given direction, he will
not do it. This phenomenon js culled the “maxi-
mum slewing rate limit,” and is of greatest con-
cern to radar designers. Sharpshooters generally
consist of an arrangement of synchros and servos
which drive an antenna rotator — not, however,
the type used to drive that tribander on your roof.
In a tracking system, the rofator must turn not
ouly horizontally but in a vertical plane as well.
That is, the antenna must move not only from
side to side, but also tilt upwards. What is more,
the rotator must be capable of instantaneously
variable speed so as to follow the information
supplied it by the interpreter. A fixed-speed mo-
tor simply will not do. Such rotators are expen-
sive, and moreover do not ideally cxist even in
commerceial practice. This is another area in
which development work by amateurs is needed,
to bring the cost down to a level which the ama-
teur can atford.

Since finders and interpreters must of neces-
sity be interrelated, we will discuss them to-
gether. Perhaps the simplest type of finder is an
optical telescope mounted on the antenna. Theo-
retically, at least, one just aims the telescope at
the relay point, and that does it. ‘The interpreter
would be the human observer looking through the
telescope. While this method may work for ex-
periments, there is little likelihood of its ever
coming into use for meaningful communication.
The reason for this is reliability. In our temperate
American climate, ut least in the Northeast,
there are on the average 250 days during the year
when the sky will be too clouded over to permit
use of the optical technique. In addition, particu-
larly with active repeater satellites, there will he
only a small part of the day during which the
satellite will be visible at all, because of astro-
nomical considerations. liven with the brilliant
passive reflectors, the sutellite will be invisible
when it ix in the I<arth’s shadow, perhaps half the
time. Assuming perfect communication reliubil-
ity (ha!) the percentage of time for which an
optical tracking system will yield useful results is
probably around ten per cent. This ig, of course,
far too low — space communications, to be uscful
to us, must at least be comparable in reliability
with our h.f. bands. Clearly, then, optical track-
ing will not do. Such reliability is uachicved only
with automatic electronic tracking.

Perhaps the most conventional of the electronic
svetems — i.e., radar -— must be eonsidered out
of the question for amateur use. Construction of
u satellite-tracking radar is far beyond reach of
even the wealthiest club, und it is highly dubious
whether the local surplus store will ever feature
an ['PS-16. An alternate system, used in many
commercial installations, revolves around an in-
terferometer which measures the phase differ-
ences along two intersecting baselines of received
signals from a special transmitter on board the
sutellite. In the more sophisticated versions the
interferometer takes the form of & suitably cou-

(Continued on page 168)
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Success on Two Meters

Amateurs at the Boat Races

HE annual Stockton-to-Colusa-and-return out-

- board motorboat race was held this year over
the week end of July 29-30. This is a 319-mile
race held every ycar in which the boats go from
Stockton to Colusa one day and return the next.

Communications neccessary to a boat race of
this type include passing of officiul times from one
race terminal to the other; reporting of boat prog-
ress so that each boat's ““pit crew” can rendez-
vous with the boat if it needs help; handling of
emergency traffic to ambulances, sheriff's office
or others; liaison with Coast Ciuard Auxiliary
boats and handling of traffic as necessury; and in
genceral furnishing race progress information to
such interested parties as the press and sponsors.

Because 75 meters in previous years proved
unsatistactory, comnunications in 961 were
handled entirely on two meters. An automatic
repeater station was established on 2800-foot
Mt. Vaca, west of Sacrumento, providing line-
of-sight communication with all race points. The
repeater was in a building in which K6QIF main-
tains commereial v.h.f. and u.h.f. cquipment.

Two-meter equipment was set up at intervals
along the race course, with stations at Stockton,
3 & W Harbor, Walnut Grove, Courtland, two
locations at Sacramento, Knights Landing,
Cirimes and Colusa (sce map). Perfeet communi-
cution was maintained between all stations trans-
mitting into the repeater on 1449 Me. and re-
ceiving the repeater on 147.6 Me. Thus, everyone
was in instant contact with ull other stations,
permitting accurate progress information at all
times on any boat.

The stations were located so as to be aceessible
to U. 8. Coast Guard Auxiliary hoats which were
in contact with cach other on the marine fre-
quency, but usually were able to contact anly the
next boat. Information was relayed from boat to
boat until it reached a boat near an amateur
station, whence it was dispatched via the amateur
network.

The Mt. Vaca repeater used a surplus Collins
51M-6 sirport receiver into a Gonset Communi-
eator III transmitter. The receiving antenna was
the one deseribed on p. 69 of August, 1961, QST.
‘The transmitting antenna was an ‘‘extended
double zepp.” The untennas were constructed by
W6PIV. A “‘stovepipe” cavity was used on the
front end of the rcceiver to minimize interference.

Those who participated in the boat race com-
munications were K6s RBB SFJ UTI VOUI PBG
RJV SRF BNB ENK HHD, W6s PJF SF OVR
DKI GFT LRs MIW KME GDO, 17465 OXX
JTO. WO6ASH chased casual stations off the
repeater input frequency. W6MIW drove several
hundred miles Saturday checking the repeater

#* (605 Fifth St., Rio Linda, Calif,
(Continued on page 176)
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September V.H.F. Party Summary

Rough Weather Knocks Down Activity and Scores

rHEE weutherman refused to cooperate with v.h.f.

Lenthusiasts over the week end of September
16 and 17. The first sting of fall wag in the air
over much of the country, and even the stay-at-
homes found the going in the September V.ILF.
Party none too good. Clold windy weather doesn't
provide much in the way of tropospheric bending,
the great score-builder of many full v.hf. contests.
Result: there are few new records to be found in
the tabulation below.

Temperatures in  Northeastern high spots
dropped neur freezing during Saturday night,
and some Western mountuintoppers found it even
worse. W7TQPB/7, utop 10,800-{oot, Slide Moun-
tain, near Reno, Nevady, had been in operation
lers than 4 hours when they were hit by one of
the worst full snowstorms on record. They de-
parted in a hurry, and it was two weeks before
they could get back up, with the aid of a 4-wheel
drive vehicle, und rescue their gear. W6GGV. 6
stuck it out on (oat Mountain, a 6121-foot: ele-
vation 100 miles north of San Francisco, but the
temperature was on the wrong side of 40 most of
the time, and rain and sleet were whipped across
the wountaintop by 40 to 50 m.p.h. winds. With
such conditions it is not surprising that scores
and number of entries are off some from recent
eontest highs.

still the scores and enthusiasm were of an or-
der that would huave been good tor plenty of
heudlines a few vears ago, and much credit for
this must go to the hardy crews of the inany
portuble stations. Of the 360 stations reporting,
68 were portables. W2PEZ/2, the station of the
4220 V.H.F. Club. operating from a mountain
location near West Milford, N.J., worked 345

Stanley Smith, K3IPM, Philadelphia, worked 308 stations

on 50 and 144 Mc,, to post the country's second-highest

single-operator score in the September V.H.F. Party, and
win the E. Pa. Section Award.
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WA2EBP, seen here operating the 2-meter setup of
W2LWI/2, looks happy—and well he may be, for the
Dutchess County V.h.f. Society placed No. 2 in the country,
with 461 contacts and a multiplier of 51, for 25,398 points.

stations in 24 ARRL Sections on 50 Me., 241 in
150n 144, 28 in 8 on 220, 10 in 3 on 420, and 1 on
1215 Me.; 625 contacts and 33,915 points, both
highs for the countryv. Second spot was made by
W2LWI,2, of the Dutchess County V.H.F. So-
ciety, with 461 contacts and 25,398 points. 'Their
seetion multiplier of 51 énabled them to top
KIOOR/1, the station of the King Philip Ama-
teur Radio Society, who held forth on Mt. Grey-
lock, the highest spot in Massachusetts. ‘I'hev
worked 577 stations for 22,581 points.

[n the single-operator category, \WA2BAH /2,
5. N.Y. award winner, operating from u fine loca-
tion near Schenectady, N.Y., worked 50, 144 and
220 Me. for 250 contacts and a multiplier of 3Y,
for 10,179 points, the highest score by one opera-
tor. WK3IPM, Philadelphia, K. Pa. winner, made
the most contacts, 308, but with » multiplier of
27 ended up with 8316 points. K8TOL, Cleve-
land, Ohio, also exceeded WA2BA /2 in number
of contacts, with 200, but his section total of 15
put him several layers down, with 4350 points
This won the Ohio Section award by a good mar-
win, however, and it is by ARRL Scctions that
honors and certificates are won in our v.h.f.
contests.

A short sporadic-£ skip opening Sunday after-
noon helped the cuuse along, and enabled the best
equipped and more alert 6-meter men to run up
some nice wultipliers. W5UQR, New Orleans,
L, worked 110 stations in 24 sections on 6, and
WOEAOQ/4, the Kunsas City V.H.F. ('lub, caught
27 sections. This K, works as a great geographi-
cal equaldizer, helping operators in areus where
the locul activity may be limited to run up good
scores by making the most of whatever skip comes
wlong. Intensive effort on 30 Me. exclusively re-
sulted in awards being won in 17 ARRL Sections.
K3HNP, 256-20-5120, wus the leading 50-Me.-
ouly operutor, though he was third in total score

QST for



This is just part of the gear used by the
highest-scoring station in the West.
Operating from 9000-foot Mt. Baldy,
K6DBZ/6 used all bands from 50 to
3300 Mc. to work 361 stations for
5488 points, This is the second time
that K6DBZ has shown the way in
Southern California.

in his section, E. Pa. WA2CNJ took the NYC-LI
Section certificate using 50 Me. only. His setup is
a bit unusual; the equipment is nothing extra
(CGonset LI, 5-element beam) but the antenna is
atop a high apartment building at 11 Riverside
Drive, New York City. A stone’s throw from the
Iimpire State building TV antennas, he probably
doesn’t worry too much wbout Channel 2 TVI,
and that beam more than 600 feet above sea level
Jdidn't hurt, him any.

Some very nice scores were made on 144 Me.
too. It is of interest to sce that WA2CNJ on 50
Me. and W2GO0, nearby K. NY, on 144 Me.
bud almost identicul scores. WA2CNJ: 212-16
3392: W2GOO0: 205-16-3280. The lutter made
hay by frequent use of c.w. in chasing elusive
scctions on 144,

Participation set a farthest-north record this
time, with KL7FLC at Ice Station Arlis IT, north
of Point Barrow, Alaska, coming through with 3
contacts: KL7AUV, VESBY und VEGIP. VES-
BY, Yellowknife, NWT, worked 5 stations in 4
sections: KLTFLC, VEGs IP and DB, W7TEGN
and VE8PZ.

A surprising number of contestants managed
nwre than 300 contucts, despite the poor condi-
tions. These included W3WJC/3 375, W3JZY /3
331, W2JT 2 448, WIGB/1 338, WI1BJ/1 373,
KAVWI 325, K6DBZ/6 361, K2BJP -2 303, and
the leaders already mentioned.

‘The bands above (000 Me. are coming to be
nore of u factor in the records of high-scoring
stations all the time. Not all of this is the result
of the APX-6 influence, either. Of the stations
reporting, I4 used 1215 Me. or higher bands.
W3WJC/3 had gear for 3300 and 10,000 Mec.
WIBJ/1 had a crystal-controlled 2C39 on 1296
Me. W3CGYV also was crystal-controlled on 1296,
W6NLZ used 50, 144, 220, 420, 1215 and 2400
Mec. K6DBZ/6, the West's top-scoring station,
used all these, and 3300 Me.

Some random observations

Several 2-meter uperators mention the needless voice
QRM at the low edge of the band, making effcctive c.w,
work all but impossible. Some choice section multipliers
were lost this way.

W2GO0O: “One v.f.o. sounded so bad that after its user
called C'Q on e.w. several other W2s were heard calling
‘.'Q aurora!’"”

Never say die; K100R /1, driving to the lust minute of
the contest, picked up a new section multiplier, W8SFG,
Ohio, on 2 weters 5 minutes before the end.

December 1961

WBNOH: “Scems like someone always opens up the
6-meter band just for the contest — but sumetimes you
have to be keeping a close watch to reap any benefit!™

Youngest contestant? (‘ould be [(2-year-old Kenncth
Howse, WN8BAAC, who did right weil on 145 Me. in Detroit.

SCORES

In the following tabulation, scores are listed by ARRL
Divisions and Sections. tinless otherwise noted, the top
scorer in each section receives a certificate award, Columbns
indicate the finul score, the number of contacts, the section
multiplier, and the bands used. A represents 50 Me,; B,
144 Me.; C, 220 Me.; D, 420 Me.; and £, 1215 Me. or
higher. Multiple-operator stations are shown at the end

of euch section tabulation.

ATLANTIC DIVISION
I‘avtem'l’enn.wtzranm
K3IPM
K31uv
K3HNP
W3SAO 3 1K-1 19-AB
K3JRO 1326-102-13-AB
WIETB  1260-105-12-A
W, JAR\V 1218- 45-21-BCD
00¥- 56-18-AB
¥5-11-B
73- 4-A
5-18-A
I 4 42- 9-BDE
W3BJG Jb()- 3$8- 9-ABC
{{L‘sﬂvb}(é/sl a onte
V3V oprs
575-46- ABCE
W3PM(:/'3 (7

W3YRT '(Igo-zuz 4[)—ABUD
'R oprs
WSQQB/.:: {42 -AZS-SG-ABU
oprs
4 7752- 211 34-ABC
W301/3 (h oprs,
719279 $7-19-ABCD
K3EIH (9 Oprs)
280-18-AB

W3IMP (\\ JJM!' K3JPL)
$717 177 21-AB
K30KW (70
2. ’0’;—1()5-21 AB

KJ!\YK/S ( 11 oprs.
8-164~1J—M$

ﬂ[ d-Del-D.C.
K3HFV 34969-144-27-ABC
3186-102-27-
ABCDE

2646-147-18-AB

3 ABC
1650-105-16-AB

40x%.

3
W3CGV

AHQ A
w st1 /';l (h3 AKK, Wis PZK
SEFY) 11,254-331°34-AB
W3GCO (w.«,m) K3JZ8)
3-129-17-AB
K3MOY (KSS KST MOY
NMK) 536- 67~ 8-A

8. New Jersey
W2RFEB 2728-124-22-AB

W24UL 1768-104-17-AB
VZBLV  640- 32-18-BD
W2ESX ~ 540- 45-12-R

WVZUOJ " 27- 9- 3-B

\Western New Yark
K2ERQ? 2352-112-21-AB
B2YCO
WA2VCM

1918-137-14-AB
2-101-12-AR

960~ ¥0-12-A
750 80-14-A

\VAAL:L,F
h2hWK 4’(—

GE N~ 18- 1-A
\VA2MQP l 4- 14- 1-B
K2RRM/2! (8 oprs.)

593 ﬁ-gll 28-&5(,
W"UPT/Z (6 oprs,

5670-199 " 7-ABC
\Vﬁ"FQV/" (WA)ZFQV Ww2-

KH, K2
3197-136-23-ABC
K2ZBU (K2s QKU ZRBU,
W2EJZ) 915- 61-15-AB
K2DNN/2 (K28 DNN HNL)
165- 33- 5-A

Western Pennsylranin
W3BWU 2992-132-22-ABCD

W3CBA 160 32- 5-AB
W3FUH 85~ 17- 5-
KNSPGN  Ri- 28 3-B
K3ILD 21- 7~ 3-B
W3UHN  10- 10- 1-A

W3UCA/3! r7 oprs.)
4984-173-28-ARC
K3BBO/3, (h{a BBO PHD
10-153-22-ABC
K3LL1/3 (l\.is 1UZ LL1, K4~
KWW) 3048-127-24-AB
K3HKEK, /3 2 oprs.)
2550-150-17-AB
W3KWH (s oprs.)
1484-100-14-ABC

CENTRAL DIVISION

Illinots
KQDWR 1534-115—1’!-&8(,
W9D. 736~ 92- ¥-AB
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KOYNXX  702- 78- 4-AB

KYBBN  525- 75- 7-AB

RORVG 320- Ro- 4-83
79

KN9FB 75-
KavsB (\VNQ\I' N k\QVBB)

R2- 47- 6-A18
Imunnn

K9QCB  2472-206-12-AB
KYYCA/9 913- X3-11-A
KUMLYV T0- 8- R-ABC
WYMHP  648- 79- 3-ABC
WIHIO 476~ 6% 7-A
wWIYDPp Ue 2 [-A

wocsr/ 9' lli oprs.)
81-191-17-ABCE
KIYI1A (4 oprs )
2L60-180-12-A18
KUSLQ (l\‘.ln Ml 8SLQ, Wa-
AYW)  1390-139-10-AB

11 ixconsin

]\'9\\’ UI 18.&0-1 10-13-AB
WaIrQ 248- Sl- R-AB
a QJUIT w-- M— 4-1&
KYPIB/Y (hﬂ: u& L l‘JB)
+ 17- 2-B

DAKOTA DIVISION
South Dakata

KPDEL A= N 5-A
WYLENC 36- 9- 4-AB
WyrJdz 3= 8- LA

DELTA DIVISION
FLouistiana
2300-112-25-AB
Migstsatopi

R4- Y- 7-BC

Tennecssee
K4VZL 16~ nb-u A
K4RIN

Kh4RUF (1\431/\/ A H,Uh)
KiiB-124-17-A
GREAT LAKES DIV.
Nentucky
874~ 97- Y4-AB
Aeldgan

WENOH 4032-160-24-ABD
msqm.\, 5

W5UQR

\WW5RCI

K4RZK

WNRAAC  32- 3
KxndMC! (:\83 Jf\lh T(I)\I{‘)
K8\WPI (hNB(Atli k;&WPD

76- 7-AB
K8IXH (lxsu l\H SCD)
1Y8- 66- $-A

ohito

4= 47-

L 2in- 62~ 4-AB

KERXD $2- 16- 2-B

INSM MM (KRs MMM YVA)

6501£-384-1R-8

W3BLS (ll ojrs,)
14)-415-15-A8BC

WRTXU (mmuoncrutor)
452-113- 4-AB

HUDSON DIVISION
Fastern New York
WA2BAH,2 _
10,179-250-39-ABC
W2GO0O0 = §280-205-16-1
K2GNXT/2 2242-113-19-ABC
19‘.)'6-110-1'%'-\ BRD

W2LWI/Jl (12 op
3 9‘&-461 51 ABCD
\\’2[&0)“/" (14 oprx
4137- 1 7-21 AB
N.Y.C.— L.d.

WA2CNJ 3392-212-16-A
W, \"l[LR 1400-I-}ll~ 0-8

W2REU  1248-118-11-AB
K20QY R76- 73-12-AB
WIoKX 872-104- x—l}
\\ \"I‘I\I\V 560- KO- 7-A
DDK  496- 43- 9-14

30

\\ AZDTY SR
AZRCI/2 1K

\'1 AZGGE 170-
WAZOTN  X7-
WAZET'S  x30- lh-

WA2CHP! (4 oprs,
52 .5”-..5“-"] AB
W \zhi(\\’ A28 DW
WH W) 2L "
W \2 Ty (410

Vartirern

\'Z(JAR
W27

Cew Jeryey
21448-153-16-AB

26-ABCD
WAZANY /' 44 n
11'4-26.4 Zi-ABC
K2BBR (4 0pra.)
ATHI-218-27-AB
K2LNS (multlupgr.nmr)

6GY-14-
WAZALZ |4 onr:.
2546-1:34-19-AB
K2BEV/2 (4 npns )

26-118- ¢-B
MIDWEST DIVISION
dona
KOHBP  52x- 4x-11-A

KPETX  330- 33-10-A
Ransas
WAYNMG 10%0- 6%-15-ABE
KOGIC 915- nl-15-A8
Missourt
l\ﬂl{\IQ 498~ K3- 6-AB
KUSBI/W  469- 67- 7-A
\W)LA()/kil (7 oprs.)
0-2:4-29-AR

WURVA (h(!s hwl, AWL,
WURVAIS50- TO- 5-AB
KpZrK u\va; /Av K MUP)
- 3= 2-A
N ehra,,vku
2052-10%-19-A
Tl 51-14-A

NEW ENGLAND DIV.
Connecticnl

KOSBY
KYABL

1331
W1YDSs 115

KIMNX 102

\B
16 4-11
19- 3-18
27- 2-8

KINFD 5
W1GB/1! (10 o}
11,662-345-31-ABD
\VIVMT/l (5 oprs.)
1%¢ n-lnn-lx- AB
K10X\WY (k\ls KR1 RLU)

195~ 34- 5-B
Matne
KIN\Y/I 990-110- Q-A
K1 4')2 hb- 7- =\
WIPLNX/1 1 H-H
WIKEBI/1 (\VIR }\Hl TLZ)
572~ 56-12-B
Fastern M assachusetls
KIDIR &319-19
WI100) 2492- 67-2
l\iQH()
K100
KIGNC
K1QBV
KICBY )

bh- 11 g
KIMHC! (P\la PLX MHCQ)
2310-154-15-A8
K105G (4 onri )
1764-147-12-AB
1V extern Massachusetls
KIJIX? ﬁﬁ%ll—]b«i— \gCD

muom uun opr:s )
=57 7-39-

WIBRE/T, (munlnnumlor)
358~ 3-AH

K1807/1 ®
RKW) OG9- RN-12

&4H L1 (L1GRK, iabLn)

d2- B- 4-

e [lampshire

WIFZ/1  3550-132-25-

KIOGR/L Lt15-161-15-
WIUBH S~ N-‘- n-A\
WICTW 216- 24- %-AC
K1KO18/1 i- i-
WIinJ/1t (6 oprs.
{%,:360 .57‘-45-\“( DL
WIALE l\\ 16 I'NO \Qﬂ)
2907-171-17-\
WI1GOM (11\1()1;4\ l\}'“"zb)

770- 55-14-A14
KIKKK iKly KKK JPH,
KNITOH)
2%7- 41- 7-AB
Ienode Island
WIAJR 2502~ 73-32-ABCD

hICRN  1%20-130-14-8
K D T20- KO- Y-\
WI1FEO S 10- 5-18

Vermont
l\lDRB/] 100- 50- A-13
WIEN %= 12- 4-A
\\'S H'PJ/l (x oprs.)

.,lufil-,\n(‘D
W1J3M /1 14 oprs.
4(150_137-2»(-.\150

NORTHWESTERN DIV.

KL7I'LC Y-
KL7AUV 1-
Montana
W7EGN/7 20- 5- 4-A
(regon
W7HBH Yh- IR- 5-ABD
W7ADR e 21 A
W7ICS/7 (W78 1(,5 vTW,
KT71LM)220- 55- +-AB

\i'ashington

K7BRQ  6OA-100- 6-AB
K7JZP i1- 4-AB
KIGKK B
el Hin
W72SL 1-A
PACIFIC DIVISION

\‘emda
K7QPB/7 (3 oprs,

470- 41 10-A8C

Sunta Clara Valley
K6HCP  1696-100-16-ABD
W6BDN 1020-102-10-A8
flast 13ap
K6RNQ 1221-108-11-AC
WAGNLEL 486- X1- #-A
San Francisco

KOGLEY/6 354 59- 6-13
K6V XTI 160- 20

,

WVEPRS  156-
~ucramento lalleu
WABGPI 354- 59- 6= -13
PV S22 44- 7-ARD
WABIDZ 30K~ 43- 7-ABD
W6GGV/6 WHHIY,

LLIK) 244-22-
San Joaquin Valley

W6EFZA 836~ 23-14-ABC

ROANOKE DIVISION

North Carolinn

IK6-
ABCD

® =Ah%abiase

WN4ALX
WHG VL R
(u onrs.)

K4VWE
. 104-325-30-A 8¢
K4I.Jll/4 (R4 ATA LJH,
WLDOT

2280-120-19-AB
West Virginla

K8BLR 175- 25- 7-A
ROCKY MOUNTAIN
DIVISION
C'olorado
WOISL 192- AR- 4 \H
KOTsD 114- 2
WODK A\ 111- 37- .\li
WHDK/P (4 nprq )
+2- 208
New .llenco
KESUYF 1- 1- 1-A

SOUTHEASTERN DIV.
Adabamn

WATLV 65- 12- 5-1BC
ustern Flortdn
W4LIP  1302- 9'&-“- \B
W4RMU  476- 34-1
IWestern l"lort(m
K4HYL 1%70- 35-22-\
WASXT 539- 49-11-A18
WHCRS 254- 23-11-\R
K2M271T/4 92 23- 4-AB
WARKH 1% [x- 1-B
(ieorgia
K4KLD .35 43- K-.\UC
l\4\J l‘ 7-
K4FL .5- A= I-
bAVHCA (’: oprs,)
414- 69- 6-AB

SOUTHWESTERN DIV.
Los Angelex
W6NLZ 600~ 27-15-ABCDL
K6DBZ/6 (% op!
2485-361-14- A BCE
K6ZDL (4 OD 5.)
1674-279- §-AB
San /' lego
152- 15- %-ABCD
Santa Barbara
W7QDJ/6 770- 55-14-AB

K6IBY

WEST GULF DIV.
Northern I'eras

KSHSMU  2430-162-15-A
WV5AQ8 A20- 52-10-\8
268 67- 4-\
1X9- 614- A
INR- 47-
160~ 3.
3 152-:
KS5TNXX
WASAEB A
K5ZPC - K- A
WSHPT 3= A= 1-B
wklahoma
KSZTH 1620~ 90-18-\,
KS5DFM  1552- 47-16-\

wsves 18U- 36- 5-AB

W5LOW  140- 20- 7-\1

IKSLRU/5 (W58 JZZ \\' AX)
60- 30- 2-A18

sonthern leras

K5RCO (hSS R(‘“ vQv)
- 28-10-A\

K4MHS  y4x-
{‘45\\&: N4 CANADIAN DIV.
4R 2 N
WLULN/4 ; Quebec
KAREI/3 VE24X0 10- & 2-B
Nivna
‘1YY, 1 VE3DIR 2775-107-25-ABC
KiGprL 108~ VE3AIB 155%-111-14-\B
WNICCK 95- 44~ 2 VESIBGR 364~ Y1- 4-13
WN4AIY  15- 15- I-B VESBRI Y- n
o VESDNR/365- & I
HSouth Corolina VESLAH 0- 313
W4 DEN 8% 54-16-AB EINN 58 29- 2-13
H- $1- R-ARC VE31R/3 6- A- 1-R
v B9 RN Alberta
E4JQY --q. 2%- M- VEGLP 16- 4= 4-A
Virginia Yukon — N W, T.
K4LHOB  1470-105-14-A, VESBY 20- 5 4-A
L \Multiple upu‘a.mr Award Winner; 2 W \"UIR. \\[\ .

IWOSZR, opr.: 3 WIWPR,
award: S KIADB, opr.:

opr.: * Hq., Stafll, not eligible tor
TW2BVU, opr.

QST for
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Unit-Type Receiver Construction

A complete amateur-band receiver with separate power supply and plug-in converters for the 7-, 14- and 1.8-Mec.

bands. The basic receiver tuning range is 3.5 to 4 Mc. The converters are crystal-controlled fixed-tuned units. The power

supply employs a series regulator circuit for the principal voltage and VR tubes for lower voltages. Controls across the

bottom of the tuner panel, from left to right, are for a.f. gain, i.f. gain, a.v.c./b.f.0. switch, and r.f. gain. Above to the
left is the clipper-filter switch. The speaker-headphone switch and converter gain control are at the right.

Plug-In Subassemblies for Flexibility
BY PHILIP E. HATFIELD,* WOGFS

More and more amateurs are coming to the conclusion that the best way to combat
today’s complexity in transmitting and receiving equipment without freezing the
design against tomorrow’s developments is through the use of discrete infer-
changeable subassemblies, no one of which constitutes a major project.

band receivers has resulted in 2 wealth of

ideas being published —- more than can be
incorporated in one receiver. One way to solve
the problem of deciding what to include is to
make provisiouns for changing cireuitry aud trying
different ideas with a minimum of disruption of
the basic receiver. This can be auccomplished by
making as many parts of the receiver as possible
in the form of separate subassemblies that plug
into 2 main assembly. By proper design of the
main assembly, the receiver can be made to fune-
tion in a2 usuble manner when some of the sub-
assemblies have been removed for repair, rebuild-
ing. or replacement. The use of subassemblies al-

Tmc present interest in home-built amateur-

* Receiving Tube Department, Cieneral Electrie Co.,
(Qwensboro, Ky.

December 1961

lows a basic receiver to be built. and put into ap-
eration on one band in a relatively short time,
with additional frequency coverage and auxiliary
units to be added later.

Using these bhasic ideas, the recciver shown
in the photographs was designed and constructed.
The nusual home-workshop facilities, cost, and a
desire to get the job tinished within a reasonable
time combined to require compromises that make
the recciver short of ideal. What follows is a step-
by-step description of the design, together with
indications of what I would do if I were building
another receiver,

General Requirements

Ideally, detailed plans should have been made
to take into aceount, all possible combinations of
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receiver clements that could be used to assemble
an amateur-band receiver. Practieally, u specific
receiver scheme was selected, and an attempt
made to design the subassembly interconnecting
wiring in 2 manner that would accommodate
omission of some subassemblics and reasonably
wide substitution of others.

A majority ol the receivers today use multiple
converrion and this scheme was adopted. The
potential subassemblies into which the receiver
could be divided were listed as follows:

1) A main tuning unit to cover a frequency
range where stability is relatively easily achieved.

) A low-frequency intermediate-frequency
unit to achieve the desired selectivity.

3) An audio-clipping and filtering unit.

4) An avdio-ouput unit.

5) Clonverters for the amaccur bands to be
covered.

6) A power supply.

If this were an “enginecring”’ article, the next
step would be to design the units and then de-
«ign an enclosure to fit. However, un wmateur
approach was used: a cubinet on hand, one from
a4 prewar Meissner Signal Shifter, was selected
and the units were designed to fit the cabinet.

If considerable effort was to be expended on
the r.f, and a.f. portions of the receiver, it seemed
logical to provide a power supply of high stabil-
ity to mateh. In addition, it seemed wise to pro-
vide several levels of regulated voltage to uc-
commodate any tubes that might be used in the

receiver subassemblies. A supply meeting these
requirements would be much too lurge to place in
the cabinet as a subassembly. In addition, it
would be a source of considerable heat. Therefore,
it was decided to build the power supply on a
chassis external to the cabinet.

Tuning Unit

This left five subassemblies to consider. Of the
five, the tuning unit looked like a good starting
point. The frequency range of 3.5 to 4.0 Mec. was
chosen as one at which good frequency stability
could be achicved and one that would allow
practical operation of the receiver before any of
the converter subassemblies were built. [t was
recognized that difficulty might be encountered
with strong 3.5- to 4-Me. signals when converters
were being used for other hands. However, the
use of a transmitting antenna with an antenna
tuner, resonated at the band in use for all recep-
tion, was counted on to easc this problem slightly,
and the risk seemed worth taking. ‘The problem
of making this unit mechanically stable und also
easily removable was not solved, especially in
respect to the design of a system for cusily un-
coupling and recoupling to 2 dial without losing
calibration. Thus, as 4 compromise it wus decided
to bnild this unit on a flat, narrow plate to allow
its construction as a unit but to bolt it firmly to
the chassis for rigidity. This in turn neecessitated
the construction in a sheet-metal shop of a skele-
ton chassis consisting of side and end rails ouly.

Top view showing the
receiver with a com-
plete set of plug-in
units in place, The audio
section, including the
clipper/filter, is to the
left, followed by the
low-frequency i.f. strip,
the basic tuner assem-
bly and one of the sev-
eral crystal-controlled
converters.
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H.F. CONVERTER
o e 2B2 40 ME

R.E AMP MIXER

MAIN TUNING UNIT

IL.LE AMP.

LOW- FREQUENCY LE UNIT

ILE AMP I.E. AMP
K s KC.

1500 KC.

A.G.C. BUS

6FM8
»l
il

CLIPPER
SWITCH
00°

CLIPPER

I T
: REG RECT. :
| |
5 | TRANS-| — °||7V.
+2%00 1 6080 @ FORMER | A.C.
+1500 : |
]
+ 105 : !
i 082 I
H |
L

Fig. 1—Block diagram of the sectionalized receiver. The various plug-in units are outlined with dashed lines.

(At the time I was unaware of the existence of
Seezak ! chassis material, which would be ideal
for this type of construction.)

The line-up sclected for the main tuning unit
was an r.f. stage, a mixer, an oscillator, and one
1600-ke. i.f. stage. This combination had the
advantage that, with the addition of a germa-
nium diode detector and an ¢xternal audio ampli-
fier, it could be put in working order before it
was permanently meunted on the chassis.

The muain tuning unit was built on a plate of
Lg-inch aluminum to obtain maximum rigidity.
To make construction on a narrow plate eaxier.
a strip running the length of the plate and
mounted on pillars below the plate was equipped
with the tie points to terminate bias and decou-
pling resistors .The tuning unit was mounted at
the venter of the skeleton chassis, and two plates
of Li-inch aluminum were cutv and fitted to cover
the rest of the chassis on either side of the main
tuning unit. Aluminum ungle was attached to the
free edge of each Lfg-inch plate, on the underside,
to prevent buckling when subassemblies were
inserted or removed. (Here again, Scezak parts
eould have been used; plates of various widths
are uvailable, and two plates could have heen

! Manufactured by Rimak, Ine., 10929 Vanowen St.,
North Hollywood, Calif.

December 1961

stacked to provide a rigid base for the tuning
unit.) A panel and dial were then attached to the
chassis. Construction of the receiver was now
well under way — even though plans for the next
step had not. been made.

Inter-Unit Connections

Plans were now made for the various subassem-
blies. The wide variety of pre-finished utility
boxes available, especially in long, narrow styles
siitable for in-line construction, made selection
of chassis for the subassemblies relatively casy.
However, when all of the subassemblies previ-
ously listed were considered there scemed to be
insnfficient chassis space to hold uall of them.
Therefore, the idea of making the audio output
stage a subassembly was dropped, since space
could be saved by placing the tube in a corner of
the chassis, and the output transformer under the
chassis. (1 sdill think it should have been plug-in.
However, this represents one of the numerons
corners that I backed myself into.)

After suitable chassis for the subassemblies
had been selected, uttention was turned vo the
inter-unit wiring and the plug-and-socket sys-
tem. It scemed well to make provision for the
following lines to all subassemblies: 6.3 volts for
heaters, + 105 volts, -~ 150 volts, + 250 volts
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und ground. In addition, the i.f. subasscmbly re-
yuired input, output, i.f. guin control, a.f. gain
control, and a.g.c. output. The elipper and filter
unit required input, output, and switching. The
converters required input, output, gain control,
and a.g.c. input.

There are many multiple-pin counectors avail-
able, but most of them have disadvantages such
as cost, size, und that bane of all home con-
structors, rectangular mounting holes. The tinal
choice was fube-basewtyle plugs with 8 or 11
pins. These are cheap and, if the type that fits
into o mounting plate with u snap ring is used,
slight amounts of angular crror in mounting can
be tolerated as the plugs and socket have some
treedom to turn.

The sockets xelected for the subassemblies
were mounted and attention was turned to the
rear apron of the chassis. A coaxial connector
for the antenna, u G-pin plug for the power cable,
an I1-pin socket, and two phone jacks were
mounted on the rear apron. The jucks are for the
phones and speaker, us it is preferable that the
cords for these do not run across the operating
tuble from the front of the receiver. The [1-pin
conncctor was included to allow external control
of plate power to the receiver. Thus, B— and
B4 105 were hrought to the socket in such a
way that a plug with jumpers is required to com-
plete their cireuits. 1T switching of cither of these
eircuits is necessary during transmission, no wir-
ing changes within the receiver need be made.
Hoth phone and speaker lines were also brought
to this sceket to aullow permancut connection to
other equipment.

Panel Controls

Front-pancl layout was next considered. (on-
verter-gain, r.f-guin, Lf.-gain, a.f-gain, antenna-
trimmer, and a.g.c.-b.f.o. controls were ineluded.
In addition, a switch was added to turn the
speaker off when phones are being used. This elim-
inates the necessity for reaching to the reur of the
receiver to pull out a plug. The switech marked
¢LIPPER gives the fonr normal modes of operation
with g limiter /audio-filter system: “out,” “lim-
it,” “filter,” und “both.” The hole filled with a
hole plug, below the clipper switeh, was placed
there Tor any control or switch that might have
been forgotten in the original design. This was
done to climinate hole drilling after the panel
had been puainted and the decals had been placed.

I.F. Amplifier

The low-frequency i.f. unit wus now con-
structed. This unit included a erystal-controlled
converter for conversion from 1500 ke. to 85 ke.,
two stages of 85-ke. i.f., a b.f.o., a sceond detee~
tor, and a stage of a.f. voltage amplification. [ere
the t1-pin plug did not furnish suflicient econ-
nections, und two banana plugs were used at the
input end to connect to the output of the 1500-
ke. i.f. amplificr in the main tuning unit. (Iere,
it T were starting over, I would usc an 11-pin plug
it one end of the assembly and an &8pin plug at
the other end. The normal looseness of removable
mounting-plate plugs and sockets would have
made alignment of two plugs relatively casy. In
addition, if extra pins had been available, I surely
could have found functions for them!)

A plug was wired to jumper the input and out-

Bottom view of the basic tuner strip. Wiring is facilitated
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by mounting tie points on an elevated strip of aluminum.
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put. leads in the chassis socket intended for the
clipper-filter subassembly, a short coaxial cable
was substituted for a converter, aud the reeeiver
was workable on 80 meters.

Audio Clipper

The audio clipping and filtering unit was con-
structed next. This consisied of a peaked nmpli-
fier, similar to one stage of the unit deseribed by
(‘ampbell,? followed by o shunt diode limiter
from the swme unit. Between this and the output
voltage-umplifier stage, another limiter nsing
germanium diodes® was placed. In this subussem-
bly the 1l-pin connector provided insufficient
ping for switching, and a Jones connector was
placed on the top of the subassembly to mate
with o plug on a short cuble from the clipper
switch. This switch was labeled with position
numbers instead of functions for two rensons:
(1) there was little room; (2) the optimum se-
quence was unknown. The present sequence of
“out,”” “filter,”” and “both’ scems satisfactory,
but changes can be made without changing the
pancl marking. The audio clipping and filtering
unit has three additional controls, but as these
are of the *‘set and forget” varicty, no thought
wag given to putting them on the pancl.

High-Frequency Converters

When the static got tov bud on 8) meters, con-
voreers for other bands were vonsidered. Thus far,
converters for three bands have been built. The
hands covered are 14, 7, und 1.8 Mec. The sume
size utility box was used for each converter,
bt different circuits or tube line-ups have been
used in each one. All of them are ervstal-con-
trolled and, of course, fixed-tuned. No attempt
was made to cover a wide band in the 1.8-Me.
converter; rather, it was designed to cover the
segment of the hand available in this area.

2 Campbell, * Modernizing the C.W. Clipper-Filter,”
QST, December, 1956,

3 I'rench, “ The Zero Clipper,” Ludio & 'V News, May,
1Y58.

The usc of converters, with their relative cheap-
ness and simplicity, makes it practical to try
new “front-end’” ideas without the neccessity for
tearing apart existing converters or disrupting
operation of the recciver. (So far, this appears
to be one subassembly where the plug and socket
seleeted have an adequate number of pins.)

The power supply fur outgrew the subassembly
size and ended up on a rather large chassis. How-
~ver, since it incorporates electronie regulation
of the + 250-volt. supply, plus gas-tube regulated
supplies for -+ 105 volts and -+ 150 volts, it
should serve for almost any receiver combina-
tion.

Hints on Construction

The accompanying photographs show some of
the details of construction of the reeciver. The
block diagram shows the tube line-up with the
7~-Me. converter in use.

Tn the foregoing deseription some of the things
that I would do differently arc listed. Here is a
suramary of what I would do if [ were building
another complete receiver:

1) Use standard chassis parts (Scezak) and
i farger cubinet.

2) Use sufficient conncetor pins on each sub-
asseibly to allow plenty of spures. .

3) Make provizsion for two converfers 1o be
left plugged in at one time. ‘This, together with
switehing, would allow choice of the fundamental
range plux two additional bands without plugging
in converters. In fact, the chassis could be made
lurge enough to mount all converters.

#) Make the main tuning unit plug-in. Chis
could be done by sectionalizing the front pancl
and removing a portion of the panel, the tuning
dial, aud the tdning subassembly ag one unit.,

51 Muke the audio output stage plug-in.

In closing, I will make the usuul statement,
found in most home-built-receiver urticles, that
this represents the best receiver that 1 have ever
owned. However, I am not going to tell you what
other receivers 1 have owned! @57 ]

o New Apparatus

Miller Heat-Sink Tool

AUMOST every constructional arficle involving

transistors or diodes reminds the constructor
to “grasp the lead of the semiconductor being
soldered with long-nose plicrs, to protect it from
the suldering heat.” Unfortunately, this requires
the usc of once hand, leaving only one free for the
soldering operation — which always scems to
take at leust two! The model 80 Heut Sink Tool,
manufactured by the K. Miller Tool and Manu-
fucturing Co., Inc., of West Springfield, Massa-
chusctts, solves the prablem by frecing both
hands for the soldering operation. The tool has
copper jaws for clamping on the lead, providing
un excellent heat sink to protect the semicon-
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ductor. The jaws are opened by pressure on the
loop handle, which is covered with a tough in-
sulated plastic jacket. The tool has a sccondary
use as o holder for uny smull or delicute parts
while soldering or asscmbling. K. L C.
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The Red Polka Dot Paralyzer

BY JOHN G. TROSTER,* W6ISQ

!\/ ARGE, let’s don't get each other Christmas
LYL presents this yvear.”

“That's a good idea, John. We could put the
money into something for the kids, or something
for the whole fumily to enjoy. That’s a good
idea."

“Well, ahhhh — ves, Marge. Only [ was think-
ing — maybe we'd do better if we bought our own
presents ourselves — something like that.”

“Yes, John, I know. You want a radio.”

“Well, ahhh — I hadn’t thought of that. Ac-
tually [ was thinking it would be a chance for me
to pick out my own neck tie for a change — like
to choose my own colors, you know. But now that
you mention it, Marge —- maybe u transmitter
—-swell idea — glad you thought of it.”

“OK, John. You win. But what shall we get the
kids?’’

“Well, I've been thinking we ought to get
Junior a receiver. You know how he hangs
around when I operate. Might as well get him
started right. He could listen to me — sometimes
I wonder if this rig gets as far as his room! Anyv-
way, it's something every boy should have. Like
@t dog. Then there's the tremendous educational
vulue, too. Short wave, police calls, overseas
broadeasts — he could follow world events —*

“John."

“ Ahhhhh, yes, Marge.”

“Is this radio going to be like that doll’s clothes
line you bonght Susie for her birthday? The one
that now rotates 60 feet up on top of the tower?"”

“Oh, no, Marge. Nothing like that. Susie knew
I was fooling — besides she would rather use
vour drier. Wouldn’t she?"

“What do you think of it, Marge. Beauty ¢h?”

“T thought you ovuly wanted to choose your
own color for a tie."

“You're kidding — ha. Well, I want you to
know this is a real bargain. This, my dear is the
new ‘Potowatamee Paralyzer’ final — [t's got
everything, I tell ya!”

“It’s finul all right! How much more was it
than the tie you so desperately wanted to choose
for vourself?"’

“Now look, Marge, [ got o reul good deal. I
traded off the old ‘Kickapoo Iilowatt’ for this.
Remember that old thing [ had kicking around
for the last few vears — the one in the dreary old
black box? Well, look at this Paralyzer! Beautiful
colors, don't you think? Now with the ‘Seando-
hoovial Pulverizer’ driving this ‘Potowuatamee
Paralyzer’ - well, this is it.”

“Tell me more about that tantastic trade,
John.”

“Now wait, Marge, don't be too hasty. 1 got
Junior's receiver in the same deal. He loves it,
too. He already knows how to use most of the

4 15 Laurel Street, Atherton, California.
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dials and knobs — really learns fast. Chip off the
old — Noooooo, just a minute, Junior. That's
the control for the panadaptor -— I'll show you
thut oue Jauter. You practice using that 30-cyele
Automatic Nignal Rejection Magnatomic Filter.
Leave that dial alone, too — I'll show you how to
snap in the fourth i.f. later — only need that one
for Sweepstakes — ha. Here, put on the carphones
—-I'll tune in something for you. What do vou
hewr?

*“Giecee, heep, foop, feep, urrrp, gasa, meee
peep —"

“See that., Marge, he's picking up the ecode
already! T tell you o real chip off the old —
why, another 10 or 15 years he'll have it down
pretty —"

“Marge, come back. Don't get mad. As a mat-
ter of fact, I got vou something too."”

“What color is it?"’

“(throme — ahhhh, don't be funny. What I
ot vou is going to make all the difference in our
family ecircle. You see, this is the new Super
Dynamie Floating Crystal Uniaudio mike. Now
the whole fumily can talk. With that old mike [
used to have, it was pretty hard to make vourself
understood. Had to get so close. Now you won't
have to come in the shack here every time you
want to talk. You can yell in from the kitchen.
Then with Junior's new receiver — well, I can
turn it up and you can hear the thing clear into
the laundry! You'll be able to tulk all over the
world from uny place in the house.”

**John, what I have to suy — [ won't nced a
transmitter to be heard around the world.”

“Susie, don't push that button. The clothes
line is pointed in the right direction now. Junior,
hetter not play with that receiver anymore now,
OK, I'll buy a panadaptor -~ I mean ['ll tell you
about it next week or something — lookout,

(Continued on page 176)
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= A simple trick, but one we don’t recall having seen before. The two onrpur voltages are not
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A Two-Way Power Supply

BY ARTHUR E. HAHN, JR.,* WA2RMA

/N that the transformer is the largest and most

expensive part in the supply. Here is a little

trick which doubles the usefulness of the trans-
former and makes the supply more versatile.

You will notice from the diagram, Fig. 1, that
two more rectifiers and a switch have heen added
to a regular center-tap rectifier system. The eir-
cuit is switched from a full-wave center-tap sup-
ply to a full-wave bridge supply by changing the
sround connection by imeans of S;. With S; in
Position 1, ('Ite and CR3 are back to back and
the unodes are left flouting. They cannot conduet
in this position, and since the cenfer tap of the
transformer is now at ground potentiul, the cir-
cuit conducts as o normal full-wave center-tap
supply. With Sy in Position 2 the anodes of Chy
and Cf23 are put at ground potential and the
center tup of the transformer is left floating. The
circuit now conducts us a full-wave bridge recti-
fier, giving ulmost the peak a.c. voltage across the
sceondary as a d.c. output.

A supply of this type has many uses. One ex-
watple is in a transmitter as the tunc-operate
control; the center-tap position could be the low-
voltage ‘‘tune’’ position, and the bridge could be
the high-voltage *““operate’’ position.

With this type of circuit you are actually get~
ting two supplies for the price of one trans-
former. One supply gives you low voltage and

‘.Nmm:: who has built & power supply knows

#*RCA Laboratories, Princeton, N. J.

high current, and the other gives you twice the
voltage but at a lower current. But if T know
hams, they could probably get the sutue current
from both supplies! When a new supply is being
built, two more rectifiers and @ s.p.d.t. switch
might just as well be put in from the start, even
if they are not needed at the moment. Power sup-
plies are used for almost every picee of ham geur
and they may as well be made as versatile as cun
be from the sturt.

The silicon diodes shown in the diagram have
u peak inverse voltage ruting of 800 volts, which
is suflicient for a total transformer voltage of 56().
\When using a different transformer, choose diodes
with a peak inverse voltage rating high enough to
avoid breakdown. If higher voltages are nceded
for possible use as a supply for a final amplifier,
866As could be used with a lurger transforiner, or
additional diodes could be used in series in euch
leg. In fact, this arrangement of components can
be used for any supply where there is a possible
need for the two types of output.

Also, you have to choose the voltage rating of
the capucitors for the full-wuve bridge and not
the full-wave ceuter tap, since the bridge will give
vou twice the voltage.

The circuit shown was assembled from avail-
uble parts to prove the usefulness of the supply
when connected in this munner. It is used as a
beneh supply for repair work but, us stated be-
fore, this type of hookup could be used for any
supply. — |[G&F —

T, _—
! RE Ry Y +
15V, A.C. ! o, 02 i + b
s Tc =
' ¥R, ECR, : C
52

Fig. 1—Power-supply circuit offering a choice of two
voltages.

Ci, Ca—4 uf. or more, as required for the particular
application. For a transformer similar to that
specified below, 450 w.v. electrolytics can be
used in series.

CR—CRy, incl.—Silicon rectifiers, 800 peak inverse voltage
rating (RCA 1N3196 or similar).

Li—Smoothing choke, 2 henrys or more, depending on
smoothing required; 16 henrys at 80 ma. (Stancor

December 1961

C-1420) in the author's supply with the trans-
former listed below.

S1—S.p.d.t. toggle.

S:—S.p.s.t. toggle.

Ti—Power transformer, according to requirements. The
transformer used in the supply built by the author
delivers 260 volts each side of center tap at 90
ma. (Stancor PC-8404).
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o Tectnical Fopic

Open-Key Voltage in Cathode-Keyed Circuits

FTVERE is increasing interest in the use of tran-

wistors for keying c.w. transmitters, principally
to replace mechanical devices, such as relays, in
eleetronic keyers. ‘The advantages of a fast-ucting,
purely electronic device are obvious. The tran-
sistor offers high current-carrying capacity and
low voltage drop, but it is strictly limited in the
collector-to-emitter voltage that it can handle
sufely. In cases where a trunsistor is to be used to
replace un ordinary key, thercfore, the voltage
across the open key becomes a matter of consid-
erable importance.

In blocked-grid keying systems the determina-
tion of the open-key voltuge is usually no prob-
lem, since it is sct by the voltage available from
the blocking source. The voltage across the key
in cathode-keyed setups is less easily established.
Available measurements have indicated some in-
consistencies that need to be resolved.

Tuke the cathode-keyved ecircuit of Fig. 1A,
where only the d.c. paths are considered. One
might guess that the tube could be replaced by o
diode, in which case its plate-cathode resistance
would be low and the voltage read on u high-
resistance voltmeter would be essentially that of
cither the screen supply or plate supply (but
which?). Or the opposite could be assumed —
that the tube is essentially an open ecircuit, in
which case the voltmeter would show zero read-
ing. Actually, neither is true.

(A)

{(B)

Fig. 1—Cathode keying reduced to its equivalent d.c.
circuits.

A logical approach to the question can be
hased on the circuit of Fig. 1B. Cuthode current
flowing through £2 develops a voltage which biuscs
the grid ncgatively. As we increase the value of £
the bias ulso increascs, so that the more resist-
ance we use the less cathode current we get. If 22
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is made large enough, the bias approaches the
plate-current (and sereen-current) cutoff value.
Now if we assume that this process will continue
no matter how large 2 is made —i.e.,, It ap-
proaches infinity — we can sce that in the limit
we have an open cathode, at which point the grid
hias will have just that value which completely
cuts oft the sereen and plate current. Thus, if we
know the open-circuit values of plate and sercen
voltage, and have a sct of characteristic curves
for the tube, we cun determine the exact value of
cathode voltage (which is also the grid bias at
which cutoff will occur).

This process would require more detailed tube
data than are generally available. However, u
good approximation can be made by a very sim-
ple calculation. In u tetrode or pentode the cath-
ode current is almost cntirely a function of the
sereen voltage, so the plate voltage can be ig-
nored with little error. Knowing the open-circuit
sereen voltage, the cutolf bias can be found if the
screen-grid amplification factor is known. It is
renerally given in the tube duta, ut least for trans-
mitting tubes. As given, it is usually based on
some value of cathode current near the normal
operating value; the actual z near cutolf is always
lower. However, the published value does give us
a starting point. To a first approximation, then,
the open-circuit cathode voltage will be equal to
the sereen voltage divided by the sereen p. Actu-
ally, the screen-to-cuthode voltage, riuther than
the scereen-to-ground voltage, should be used in
such o culculation. However, becuuse of the de-
crease in u near cutoff the caleulated result gen-
crally will be ncurer the truth when we use the
screen-to-ground voltage. Iiven so, the calculated
value will tend to be somewhat lower than whut
is measured.

Measurement Results

Measurements made on two small transmitting
tubes (large ones aren’t likely to be — or shouldn't
be — keyed in the cathode circuit) confirm the

-uscfulness of this approach. One, a 5763, had 300

volts from screen to ground with the cathode
open. According to the tube data, the screen p
for this tube is 16, for conditions resulting in a
plate current of 45 ma. This ¢ would indicate a
cutolf voltage of 300/16 = 19 volts. Actual
measurement showed 29 volts. The second tube
was a 6146 with 300 volts, open cireuit, on its
screen. (U'he plate voltage was close to 800 under
the same conditions.) The published screen u for
the 6146 is 4.5 ut u plate current of 100 ma. This
figure leads to a cutofl bius of 300/4.5 = 67 volts.
The measured value was 80 volts.

Two voltmeters were used for the measurc-
ments, one having a resistance of | megohm and
the other a resistance of 11 megohms. The meus-
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ured voltuges were consequently quite elose to the
actual cutoft voltages for the tubes, since the
eathode current, was only of the order of micro-
amperes. Both meters gave the sume answers,
indieating that, at leust in these cases, a enthode
resistance of 1 megohm or more could be consid-
ered ‘‘infinite.” That is, the assumption is
reasonable that the voltage measured differs
negligibly from the actual open-cathode voltage.

Beecause of the reduction in g near eutoft, the
caleulated value of open-circuit cathode voltage
needs to be increased by 20 to 50 per cent. With
some such allowanee, one can make o ruther good
estimate of the voltage Lo be expeeted.

Keyed Amplifiers

However, that isn’t the whole story. The tubes
in the circuits of Fig. 1 have only d.c. voltages
applied to the clements. The case of the keyed
amplifier is quite different.

With continuously running drive, the circuit
has the simplifiéd form shown in Fig. 2. In addi-
tion to the bias developed in the cathode resistor,
there is wlso an d.c. voltage upplied to the grid in
series with the cathode bias. In other words, thero
are positive pulses, on half of each excitation
cyvele, tending to wvercome tho cuthode bias,
Nevertheless, there can be no eonduction through
the tube because the cathode cirenit is physically
open-cireuited. What happens?

+

+|
B

2l

S.
{

©

Fig. 2—An amplifier with drive continuously applied has
two components of_grid-to-cathode voltage. The r.f. volt-
age is represented by the generator G in this figure,

Using the approach outlined in Fig. 1B. it isn’t
hard to anticipate what will happen. To reach
cutoff, more hias has to be developed neross the
“infinite”’ cuthode resistunce. There has to be
enough to prevent the positive peaks from going
heyond cutoff, This, in fact, is what occurs. The
open-vireuit  cathode wvoltage rises with the
amount of grid-drive voltage on the tube. By
varying the r.f. voltage wt the grid of a 6146 am-
pliier in a small transmitter, measurements
showed that the open-circuit eathode vaoltage
rose from the 80-volt figure under static condi-
tions to us high as 300 volts at the maximum grid
drive available. This drive was the unloaded
equivalent of about 6 ma. of grid current under
normal operating conditions and loading. At the
rated key-closed grid current of 3 mua. the open-
circuit cathode voltage rose to 175 volts.

Quite clearly, there is no way to unticipate
what the actual cathode voltage will be in
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keyved amplifier that hay drive continuously
applied to the grid. It will always be more, and
poskibly very much more, than the static vulue.
Considerable eaution should be used in keying
such circuits with transistors,

Amplificr keying is not common practice, as
it happens, except where differential keying is
used. Even in this case it is not customary to
key the umplifier cathode. If an attempt is made
to do sv, it is necessary to keep in mind the fuct
that shaping circuits will have the efiect of c¢los-
ing the wmuplifier circuit after excitution is applied
and of opening it before excitation is removed.
During these periods the cathode voltage may ex-
ceed the static value by a considerable margin,

If you are tempted to use such an arrangement
with a transistor “key,” play it safe hy measur-
ing the voltage at the open cathode of the apli-
fier with the oscillator running continuously. Vary
the execitation over the entire runge the trans-
witter provides, and take the lurgest voltage you
measure us the minimum for eircuit design
purposes.

Multistage Keying

A familiar keying arrangement opens the cath-
odes of two or more tubes simultancously, one of
them being the oscillator. Since an oscillator ean-
not generate any r.f. when its cathode is open,
there is no r.f. voltage at its grid at that time.
Thus the open-cireuit cathode voltage of an oscil-
lator can be ealeulated on the static basis.

Also, with this type of simultancous keying
there is no r.f. reaching the grid of the wmplifier
when the key is open. The amplifier's cathode
voltage, too, can be caleulated for static condi-
tions. The method outlined above will lead to
quite usable results with multistage keying of
this kind. Since the cathodes of the oscillator
and amplifier or amplifiers are connected together
and to the *‘hot” side of the key, they will
necessurily all be at the same potential when the
key is open. Under these conditions the voltage
will be that assumed by the tube that tukes the
largest open-circuit cathode voltage.

Q- Strays “5s

K3MOLE had needed W. Va. for a long time,
and finally happened across W3ILD operating
mobile in that elusive state. A couple of months
later K3MOE worked his first [).C. station by
hwoking up with W3ILD working mobile in the
nation's capital. If W3ILD will just keep at it,
IK3MOE will make WAS vet.

K4EQK, out on u hidden transmitter hunt,
came upon an accident and reported it to
IAFZI, who was stationed at the starting line.
Conveniently, the sturting line was next door
to the local police station. When K4FZI reported
to the desk sergeant, sayving that he got the
message by radio, the sergeant exclaimed in-
ereduously, “We didn't hear it on owr radio!”

- . Q.
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o Beginner and Novice

A Combination Band Checker,
Field-Strength Meter, and Monimatich

How To Improve the Operation of Your Novice Station

BY LEWIS G. McCOY,* WI1ICP

is a piece of equipment that has several dif-
ferent uses, ull of which are important to the
heginner in atnuteur radio. There are three busic
applications {or the instrument, the first being
its use u8 a wavemeter or “‘hand checker.”” In
many instances, whether a transmitter is home-
built or commercial, it is possible to tune up a rig
on the wrong band, even though the band switch
is set at the band you want to work. Thisis a very
common problem with the Novices. The wave-
meter deseribed in this article can be easily cali-
bruted for the different bands from 80 through 10
meters, and because it has & meter (1/,) in it, the
unit will provide a visual indication of the band
vou are actually tuned up on. It’s very handy for
checking eircuits in the transmitter, too. For ex-
ample, you can cheek to see if an oscillator stage
is working and on what band it is oscillating.
Another important function of the instrument
is to show you when un antenna system is prop-
erly adjusted. Built into the unit is a Moni-
"% Technical Asgistant, OST,

THE unit shown in the photographs and Fig. 1

match,! a standing-wave-ratio bridge which sam-
ples both the forward and reflected r.f. voltages
in the transmission line and provides a visual
indication, on 1/, of the relative amplitudes of
these voltages. Obtaining the correct adjustment
of an antenna coupler or u matching device at the
antenna iy very important if you want to get the
maximum transfer of power from your rig to the
antenna. The Monimateh will show you when
you have the correct adjustment.

Still another use for the instrument is as a field-
strength meter. In adjusting fixed or mobile un-
tennas it is very helpful to have some type of
field-strength indieating device to show you when
yvou have the best adjustments on your antenna.

So much for some of the uses of the unit. You'll
come across other ideas as you use it.

How It Works

As a baund checker or s.w.r. bridge, the unit is
designed to be inserted in the coux line and left

(This issue no longer available from ARRL.,)

Here is the completed wavemeter/Monimatch ready for use. The pickup loop for the wavemeter is attached to terminals
Er and Ez. At the left is the knob for S1 and to its right is the control for Ci. The letters above the
S2 knob are W for wavemeter, F and R for forward and reflected.
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WAVEMETER

MONIMATCH
»?:5?;\7
{ 33"

Cs
~- oo1

L4

Jp N J2
mg_}f — [ ¥ ion
. Rz’%’
E,0——4

E,_ojv

Fig.1 —Circuit diagram of the combination wavemeter-Monimatch. Resistances are in ohms, decimal capacitances are in
uf., others are in puf.

C1—50-puf. variable (Hammarlund HF-50).

C», C3, C4—0.001-uf. disk ceramic.

CR1, CRz, CRa— IN34A germanium diode,

EiEz—Two-terminal bakelite terminal strip.

J1, Ja—Coax chassis terminal, type SO-239.

Li—Three turns No. 20 insulated wire tucked inside L2; see
text.

La—14 turns No. 20, 16 turns per inch, 1-inch diam. (B &
W Miniductor 3015).

La—48 turns No. 24, 32 turns per inch, 1-inch diam.
(B & W Miniductor 3016).

there when the rig is opcrated. Referring to Fig. 1,
there is enough coupling between the wavemeter
tuned circuit, LoLi3C'h, und the conductor carrying
r.f. from J; to J2 to induce an r.f. voltage on the
pickup coil, Li. This voltage is rectified by CRy,
and the d.c. output is read on M. R is used to
control the amount of current flow through the
meter. Sy, the wavemeter band switch, shorts out
portions of LoLz to change the inductance for
various bands.

For checking tuned circuits or as a ficld-
strength meter, the instrument is removed from
the transmission line. A pickup loop, cousisting
of a single turn of insulated wire at the end of
ubout two feet of RG-58, U or RG-59,U coaxial
cuble, is connected to the two terminals E1E.
The pickup loop can then be used as a probe
around the circuit being checked. The unit is
small enough to be hand-held, but this conld
prove to be dungerous, because more than likely
yvou'll be cheeking ““live” circuits and the unit is
in o metal chassis. For field-strength measure-
ments an antenna should be connected to ter-
minals £,Es.

To use the Monimatch, the instrument is in-
serted in the coax line from the rig to the antenna
or transmatch. The switch S, is first set for the
meter to read forward power. With the transmit-
ter on, adjust R; for a full-scale meter reading
and then set Ss to the “‘reflected’’ position. Ad-
just the transmatch, or matching device, at the
antenna, for a zero reading in the reflected posi-
tion. After making the adjustments that give you
zero reflected reading vs. full-scale forward, you
can switch back to the band-checking setup and
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40-meter tap: 12 turns from ground end of L3.
20-meter tap: Junction of La2la.
15-meter tap: 6 turns from junction of Lala.
10-meter tap: 11 turns from junction of Lzla.
M1—0-500-ua. meter.
Ri, R2— 150 ohms, V2 watt, for 50-ohm cable; 100 ohms,
V2 watt, for 70-ohm cable.
Rz—50,000-ohm composition control, linear taper.
S1, S2—Single-pole, five-position switch (Mallory type
3115J); only three positions used on Sz.

leave the instrument at this setting. This not
only shows you which band you are actually on
but also serves as a visual output indicator, let-
ting you know that power is actually coming out
of the rig and going to the antenna.

Construction

The instrument. is built inside a8 X 5 X 7-inch
aluminum chassis. Study the iuside-view photo-
graph before starting construction. The Moni-
match components are mounted along one side
of the chassis. A picce of li-inch o.d. copper
tubing, 454 inches long, is used as the inner-
conductor section of the Monimateh. This length
of tubing is mounted between a coux fitting at
one end of the chassis and a feed-through insula-
tor (National type 'TPB) which is mounted on an
aluminum bracket. The bracket is 2 inches long
and 114 inches high, and is mounted 5 inches from
one end of the chassis. Two spacers, made from
bakelite or polystyrene, are used to hold the
pickup wires at, the correet spacing with respect
to the inner conductor. Details for making the
spacers are shown in Fig. 2. The pickup wires are
solid No. 14 and are 33% inches long. Two strips
of copper, %4 inch wide and 174 inches long, are
used for the outer conductors. To mount them in
place, solder a soldering lug at each end of each
strip, allowing the end of the lug having the screw
hole to project beyond the end of the strip. Bend
this part of the lug at right angles to the strip.
The strips can then be held in place with screws
and nuts.

Be sure to use carbon or composition type re-
sistors for /1 and .. If you use 50-ohm coux in

i
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This view shows the "innards'’ of the unit. At the left center are L, and L2. Above them, at right angles, is L3, which is

mounted over S; and Ci. To the right are grouped Sz, Rz, and Mi. The Monimatch is shown along the lower edge of the
chassis, with one of the copper strips removed to provide a better look at how its parts are arranged.

vour station, then the resistars should be 150
ohms, 4 watt. Use (00 ohms, '3 wuatt, for 70-
ohm coax. Keep the leads from the resistors and
the germanium diodes as short as possible. [n
fact, it is a good idea to mount the resistors and
diodes on the pickup wires hefore mounting the
wires in place. When soldering the diodes and
resistors, holds the leads on the components with
a puir of long-nose pliers. This will prevent exces-
sive heat from the iron reaching the body of the
component and ruining it. Onee the pickup wires
are mounted in the spacers, a drop of Duco
coment can be placed on the wires at the spucers

Fig. 2—-This drawing shows the dimensions for the insulat-
ing spacers used in the Monimatch,
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to keep the leads seeure.

R.f. pickup for the wavemeter is obtained from
a short length of wire which is installed between
the end of the. feed-through ingulator coming
from the Monimatch and the coax fitting on the
end of chassis. 72 is mounted near this pickup
lead, us shown in the photograph. /.3 is mounted
on the opposite side of the chassis. In order to get
at the tap points on the coils, the adjacent turns
on the eoils ean be bent in toward the axis of the
coil. Make sure when you solder the taps that
vou don’t splash any solder on the coils as this
will short out turns and change the tuning range
of the circuit.

‘T'he link, L, consists of three turns of No. 20
insulated wire tucked inside the top of Fa. The
exact placement inside L is not critical.

Checking the Unit Out

If vou have tollowed the details on making
and tapping the coils, you shouldn't have any
trouble cheeking the wavemeter performance on
each band. Feed an 80-meter signal from vour
rig through the instrument, sct Sy to the X0-
meter position (all of 1» and Lz in the cireuit),
set Sy to the wavemeter position, and tune ¢y for
a meter reading. Yo may have to inercase or
deercase the sensitivity of by adjusting 3.
Follow the same procedure for cheeking out the
other bands. If you have aceess to a grid-dip
meter, you can couple the grid-dip meter to Lo

(Continuecd on page (60)
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QSL BUREAUS OF THE WORLD

For delivery of your (QSLs to foreign amateurs,
simply mail cards direct to the burcau of the
proper country, as listed below. Clards for terri-
tories and possessions not listed separutely can be
mailed to the burcau in the parent country; e.g.,
eards for French Cameroons (FES) go to REF in
France; cards for VP8s go to RSGB in Lingland.
W, I, VE and VO stations only may scnd foreign
enrds for which no burcau is listed to ARRL.

For service on incoming foreign cards, sce list
of domestic bureais in most (JS7's under “ARRL
()SL Burcau.” Bold face listings indicate
corrections or additions.

Algeria: G. Deville, FA9RW, Box 21, Muaison-Carree, Alger

Angola: L.A.R.A., P.O. Box 484, Luanda

Argentina: R.C.A. Carlos Clalvo 1421, Buenos Aires

Australia: W.LA., Box 2611 W, (i.P.O., Melbourne

Austria: Oe. V.8.V. Vienna I ). Box 999

tzores: Via Portugal

Bahamas: Via ARRL

HBarbados: Arthur St.C. I‘armer, Storms Ciift, Brandons,
Deacous Road, St. Michael

Belpium: U,B.A., Postbox 6531, Brusscls

Bermuda: R.S.B, P.O, Box 275, Haiilton

Roliria: R.C.B., Casilla 2111, La Paz

Brazl; L.A.B.R.E., Cuaixa Postal 2353, Rio e Janeiro

British Guiana: D, E. Youg, VP3YG, Box 325, Georgetown

Rritish Honduras: L. H. Alpuche, VP1HA, P.O. Box I,
Kl Cayo .

Bulgaria: Box 830. Sofia

Rurma: B.A.R.S. ¢ Tars Singh, 187 Eden St., Rangoon,
Burma

Canton Island: Charles Singletary, KBGRH, < FAX,
USPO 06-50,000, Canton Island, Phoenix (iroup, South
Pucitic

Ceylon: P.O. Box 907, Colombo

Chile: Radio (lub de Chile, Casilla 761, Santiaro

China: M. T. Young, P.O. Box 16, Taichung, Iormosa

('alombia: L.C.R.A., P.O. Box 581, Bogota

(ongo: U.CLAR. QSL Burean, .0, Box 3748, Elisuhethville

Caok Islande: Bill Scarborongh, ¢, Radio Station Rurotonga

C'ngta Itica: Radio Club of Costa Rica, Box 2412, San Jose

Cuba: F.A.R.A.C. QSL Bureau, P.0. Box 946, Hubana

('yprus: Mrs. K. Barrett, P.O. Box 219, Limassol

(Nechoslorakia: C.A.V., Box 69, Prague I

Denmark: E.D.R. QSL Burcau, Ingstrup

Dominica: VP2DA, Box b1 Roseau, Dominica, Windward
Islands

Dominican Republic: RCD, P.O. Box 157, (liudad Trujillo

tast Africa: (VQl, VQ3, VQL, VQ5): P.O. Box 1313,
Nairobi, Kenya Colony

Feuador: Guayaquil Radio Club, P.O. Box 5757, Guayaquil

Lthiopia: Telecommunications Amateur Radio (“lub, P.O.
Box 1047, Addis Ababa

Iyi: 8. [T, Mayne, VR2AS Victoria Parade, Suva

I'inland: SRAL, Box 306, Helsinki

Formosa: Hq MAAG, APO 63, San Francisco, Culiforniza

I'rance: R.E.I'. BP 26, Versailles (8 & O).

France: (F7 only): 1'7 QSL Bureau, MARS, [eadquarters
U, S. European Command, APQO 128, New York, N. Y.
GGermany (DL2 calls only): G. E, Verrill, G3IEC, 10 Seca-

horse $t., Gosport, Hants, England
Germany (L4 & DLS calls only): DL4 & DLS QSL Bureau,
7. DL4VJ Base MARS Station, APO 130, New York,
N. Y.
Germany (other than ubove): D.A.R.C., Box 99, Munich 27
Gibraltar: E. D. Wills, ZB2I, 9 Naval Hospital Road
Ghana: 9G1AB, John Burton, Telecomumunication School,
Post & Telecommunication Dept., Acera
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Great Brifain (and British Empire): A. Milne, 29 Kechill
(iardens, Hayes, Bromley, Kent.

Greece: George Zarutis, P.O. Box 544, Athens

(reece (Unlisted SV9s only): MARS, 7206 Support Group,
APO 223, New York, N. Y.

Greenland (OXs only): Via Denmark

Greenland (KGls only): KG1AA-KGIEZ and KGIIIA-
KGIILZ) Via MARS Director, 4683rd Air Defense
Wing, APO 23, New York, N. Y.; KGIFA-KGIHZ:
Via. MARS Director, 468th AB Group, APO 121,
New York, N.Y.

Iran: Amateur Radio Society of Iran, MAAG, APO 205,
New York, N. Y.

QGrenada: VP2GE, St. Georges

Guam: M.A.R.C., Box 445, Agana, Guam, Marianas Islands

Guantanamo Bay: Guantanamo Amateur Radio Club, Rox
55, NAS, Navy 115, F.P.O., New York, N. Y.

Guatemala: (.R.A.C., P.O. Box 115, Guatemala C'ity

Haiti: Radio C('lub d'Haiti, Box 943, Port-au-Prince

Handuras: O. A. Trochez, P.Q. Box 244, Tegucigalpa, D. C.

Hong Konp: tlong Kong Amateur Radio Transmitting So-
ciety, P.O. Box 541, Hong Kong

ITungary: H.8.R.L., Posthox 185, Budapest 4

Iceland: Islenzkir Radio Amatorar, Box 1058, Reykijavik

Jndia: P.O. Box 534, New Delhi 1

Ireland: 1.R.1.S. QSL Bureau, 2t Wicklow St., Dublin 2

tsract: LAR.CL, P.O. Box 4099 Tel-Aviv,

Italy: A.R.I. Viale Vittorio Veneto 12, Milano, Ituly

Jamaica: Ruel Samuels, VPSRS, 34 Port Royal St.,, Kingston

Japan i1A): J.A.R.L., Box 377, l'okyo

Japan (KA): V.E.AR.L. (m), APO 925, ¢, Postmaster,
Han Francisco, Culif.

Kenya: Kast Africa QSL Bureau, Box 1313, Nairohi.

Korea: Korea Amateur Radio League, Central Box 162,
Seoul, Korea

Kuwatt: William N. Burgess, 9IK2AZ, "% Kuwait Qil Co.
{4 — 5th St. North, Kuwait, Persian Gulf

f.ebanon: R.A.L., Ahmadi, B.P. 3245, Beyrouth

Liberia: (EL1s only): HARC, P.O. Box 32, Uarbel

Libya: 4A2T7, Box 372, Tripoli

Liechtenstein: via Switzerland

lLurembourg: R. Schott, 35 rue Butty \Weber, Esch’Alz.
Luxembourg

AMacao: Via Hong Kong

Madagasecar: P.O. Box 587, Tannarive

Madeira [sland: P.O. Box 257, Funchal

Malaya: QSL Manager, Box 777, Kuala Lumnpur

Malta: R. I, Galea, ZB1E, “Casa Gulea,” Ruilway Roud,
Rirkirkara

Mauritius: Panl Caboche, VQ8AD, Box 467, Port lLouis

Merico: L.M.R.E., P.O. Box 907, Mexico 1, D.I",

Midway Island: KM6BI, AIRBARSRON Two Detach-
ment, Midway Navy 3080, 1. P.O. San IFrancisco, Culif.

Monaco: 3A2C'N, Anderhalt Pierre, 49 rue Grimaldi

Monatserrat: VP2MY, Plymouth

Morocco: A.AE.ML, P.O. Box 2060, Casablanca

Mozambique: liga dous Radio-missores de Mocambique,
P.0. Box 812, Lourencu Maurques

Netherlands: V.E.R.O.N., Postbox 100, Rotterdam

Netherlands Antilles (Aruba): Verona, Postbox 3u2, San
Nicolas, Aruba

Netherlands Aatilles (Curacuoj:
Willemstad, Curacuo, NW 1

New Guinca: Via P.O. Box 204, Port Moresby, PPapua
‘Perritory

New Zealand: N.Z.A.R.T., P.O. Box 489, Wellington C1

Nicaregue: Club de Radio Experimentadores de Nicarugua,
Apartado Postal 9:25, Managua

Vigeria: Dr. M. Dransfield, ZD2JKO, Regional Research
Station, Samaru, Zaria, Northern Nigeria

Northern Rhodesia: N.R.A.R.S., P.O. Box 332, Kitwe

Norway: N.R.R.L., P.O. Box 898, Oslo

Okinawa: O.A.R.C., P.O. Box 739, APO 331, °% 'ostmaster
San Francisco, Culif.

1Conlinued on page 168)

Verona, Posthox 383,
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as well as 4X.250Bs.

When you reach a kilowatt input, the only legal way to get more signal on the air is to improve
the performance of your final amplifier. Until very recently, there has been plenty of room for
improvement in amplifiers intended for 141-Me. service. This article follows recent QST design
information closely, and includes some simple and cffective ideas for achieying maximum
efficiency. Of interest to those who like to keep costs low is the provision for use of 41X 150As

Top Efficiency at 144 Me. With 4X250Bs

built by WI1DXE and described in February,
1960, QST,! makes a finc amplifier if one can
afford the pair of 4CX300As used. The writer
had a puir of 4X250Bs on hand and decided to
adapt the amplifier to use them. It has also been
used with 4X150As, but more about that later.
As ean be scen from the pictures and diagrams,
the amplifier draws heavily from the 4CX300A
amplifier. 1t is assumed that the reader has the
original article on hand, und where construction
details are similar to the W1DXE amplifier they
will not be repeated here.

THE high-efficiency 2-meter kilowatt amplifier

Construction

In external dimensions the 4X250B amplifier
duplicates its predecessor. The plate lines are
134-inch~-diametcr brass tubing ¢ inches long,
siotted on the anode end, and held in place with
stainless-steel hose ¢lamps. (This size tubing slips
over the unode, instead of butting against it.)
The shorting bar was made from *%-inch brass
stock, instead of 14-inch, because it happened to
be wuvailable, Otherwise, it is cut in a manner
similar to that shown in Fig. 3 of Tilton's article.
The center of the shorting bar is supported on a
114-inch long standoff insulator made of *4-inch-
diameter Teflon rod. The r.f. choke, RF (5, is sup-
ported on the high-voltage-lead end by a l-inch
length of l4-inch Teflon rod. A short length of
coux was used for the high-voltage lead, but any
well-insulated wire may be uscd if the amplifier
is properly balanced. The high-voltage lead is
bypassed by C's where it leaves the chassis.

* 520 8. 44th St., Boulder, Colorado.
! Tilton, A High-Efliciency 2-Meter Kilowatt,”” QST,
Feb., 1960, p. 30,
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Front view of the amplifier and its meter panel, mounted
in a rack. Provision is made for reading grid and screen
currents in either tube, as shown in Fig. 3.

Design and Adjustment Ideas for
Optimum V.H.F.
Amplifier Performance

BY LOUIS D. BREYFOGLE,* WgMOX

The plate tank circuit is tuned by a parallel
disk capacitor, Cs, made of two 234-inch-diameter
brass disks. The shafts are !4-inch brass rod with
a 14-20 thread. The center hole of each disk is
threaded, and the disk is held in place on the rod
with a 14-20 brass nut soldered to the rod and the
back of the disk. The rods run through threaded
holes 244 inches from the plate end of the plate
line. Fiber rod is used to extend the capacitor rods
to the outside of the chassis. The output link is
constructed as shown in the QST article.

To provide for rapid and accurate adjustment
of the final plate circuit, 4 2-inch-diameter brass
disk (constructed in the same manner uas the
tuning-capacitor disks) was mounted on the rear
chassis wall opposite the anode of one of the
4X250Bs. It is supported by a !i-inch-thick
brass plate with a hole threaded to accept the
shaft of the disk. If it is necessary to add cupacity
to the front anode, a similar capacitor may be
mounted on the front chassis wall, or a coppersheet
may be mounted adjacent to the line und the disk
on the rear of the chassis used for final adjustment.

The input capacitance of the 4X250Bs is
roughly half that of the 4CX300As. This and
the different socket configuration require a some-
what different grid circuit from that used in the
4CX300A amplifier.

The grid tank circuit is made of 12-gauge
sheet copper cut as shown in Fig. 2A. Two picces
are required. The edges are polished with a file
and then bent as shown in Fig. 2B, remembering
that one side must be bent the opposite of the
other. To simplify initial adjustment, a trick was
borrowed from W@IC:% a slot to pass a 4—i()

2312\Ia.er, “The Perseids Powerhouse,” QST, Oct., 1959,
p- 32.
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4x2508s

[

RFCq

Co L

:L‘J" [__—]+H.V.

Fig. 1—Schematic diagram of the WOMOX high-powered 144-Mc. amplifier.

C;—5-puf. miniature  differential {Johnson

160-303 or 6MA11).

C2—50-uuf.-per-section split-stator variable {Hammar-
lund HFD-50).

Cx, C;—50-uuf. variable, 0.03-inch spacing (Hammar-
lund HFA-50-B)

C4, Cs—Screen bypasses built into tube sockets (Eimac
SK-610).

Ca—Variable disk capacitor; see text,

Cx—>500-uuf. 20,000 volts (Centralab TV 207).

Cy—Crz inc.—500-uuf. silver button standoff capacitors
{Centralab ZA-501).

capacitor

serew is cut in each grid line, and solder lugs held
underncath the line by these screws make the
connections to RFCy und REFCy.

The grid circuit is tuned by means of (s,
which has its rotor ungrounded. The capucitor
is supported by two 6-32 nylon screws extending
throngh the chassis. Small Teflon washers in-
sulate the rotor mounting lugs from the chassix.
Metal screws aund fiber shoulder washers could be
used, but if this is done be sure to cover the ex-
posed serew heads to prevent your hand from
coming into contact with them. If you uare
tempted to ground the rotor of (s, don't! Ground-
ing can produce multiple resonances in the grid
¢ircuit very near the 2-meter band, making it
impossible to stabilize the atnplitier. The drive to
the two tubes is balanced by means of the differ-
ential capacitor (!, the rotor of which is grounded
in the normal manner.

Prriving power is fed to the grid circuit by
means of /. The link is supported on two 214-
inch lengths of 14-inch Teflon rod. It is made of
No. 12 wire, in & U shape 114 inches long and 134
inches wide, and is located underneath the grid

December 1961

Ci14-Ci15 inc.—500-puf. feed-through bypass. (Centralab
FT-500).

Cy—Neutralizing wires; see text and photographs.

J1—Coaxial receptacle, type BNC (UG-290 A/U).

J:—Coaxial receptacle, type N (UG-58 A/U).

Li—Grid lines; see Fig. 2 and the text.

La—Grid coupling loop; see text and photographs.

Ls, Li—Plate line and coupling loop; see photographs, text
and February, 1960, QST.

Js—Low-voltage power connector, male (Amphenoi 86-
CP8).

Js—High-voltage power connector (Millen 37001).

RFC,-RFCs inc.—1.8-ph. r.f. choke (Ohmite Z-144).

lines. In order to keep lead inductance to s mini-
-inch-wide copper strap is used to con-
neet the link to J; and Cs.

All wiring, other than r.f., is made with shielded
wire. The heater and screen wiring should be
done before the partition is permanently mounted
in the chuassis. The bottom ends of RFC{ and
LRIy are supported by silver button bypasses, as
shown in the close-up view of the grid compart~
ment.

A small amount of erossover ncutralization is
employed. Insulated leads are brought to small
feed-through insulators from the grids of the
tubes. The total lead length on the plate side of
the partition is 114 inches. In order to completely
stubilize the amplifier, it was necessary to shield
the screen rings of the 4X250Bs from the neu-
tralizing leads.* This is done with u piece of
flashing copper 1 inch wide and 6 inches long,
bent us shown in the photographs, and held iu
place on the partition by means of four solder
lugs.

The cover plate for the amplifier is a standard
chassis bottom plate. To facilitate the initial ad-
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CUT SLOT TO PASS 4-40 BOLT 1%
GRID LINES -2 REQUIRED 1 g
|
(A) ”/s
T
&

(B)
Fig. 2—Details of the sheet-copper grid circuit used in
the 4X250B amplifier. The piece is shown before
bending {A), and in its final form (B).

justment, I-inch holes were punched over the
center of the grid line, over the neutralizing leads,
and over the vutput link. After tinal adjustment,
these holes may be plugged with standard snap-
type hole plugs.

Foreed air is brought to the umplifier through
a length of air hose, via the uir input secn on the
left side of the rear of the wmplifier. The opening
was covered with copper window screen. Air hose
i wvailable at most auto-supply houses. The
octal plug carrving the heater, sereen and grid
voltages is mounted in the cover of u 234 X 214
X 15g inch box (Bud C'U 3000A). l‘he box s
held to the chassis by the six feed-through
capacitors.

The wiring of the meter panel is shown in Fig.
3. Shorting (make-before-hreak) type switehes
must be used for ) and Ss, to prevent opening
up the grid bias or sereen-supply leads if the
switches are operated while the transnitter is on
the air, Registors Iy, l¢o and B3, Ry should match
the internal resistance of the grid and sereen me-

tery respectively. The writer used 100-ma. meters
whose internal resistance was only three ohms,
and so omitted the resistors. Note that the pur-
pose of the resistors is to maintuin essentially
constant resistance in the meter leads, not to serve
as meter shunts.,

Adjustment

The best of amplifiers is uscless unless it is
properly and carcfully adjusted, w fact that is
partienlarly true in the v.hi. region. The first
step is to balunce the piate tank. Lightly couple
w grid-dip meter to the plate eireuit, and resonate
the plate tank with s If the plate eircuit is
balaneed, placing a short between the edge of the
chasxig and the exaet physical center of the short-
ing bar will not change the reading of the g.d.o.
meter. This is shown, with a serewdriver as the
short, in one of the photographs. If the reading
changes, move the serewdriver along the shorting
bar to determine the position of least cffect,
which is the cleetrical cenier of the tunk. The
balancing capacitor on the rear of the chassis
should be adjusted to bring the clectrieal center
of the tank cireuit to coincide with the mechanicunl
center, retuning Cs as necessury. [iling a small
noteh in the lip of the chassis exactly opposite the
mechanical center of the ghorting bar to hold the
shaft of the screwdriver will greatly improve the
aecuraey of the adjustments. To cheek the bal-
anee, seribe w line !y inch cither side of the me-
chanical center of the shorting bar. If the plate
tank is balaneed, cqual defleetions should be ob-
served on the g.d.o. meter when the serewdriver
is placed on either line, while no defleetion should
he observed if it is placed on exact center.

Although the shorting bar was bypassed in the
original awmplifier, the writer found that higher
efficiency was possible without the plate-cireuit
hypass. Twao fuctors may contribute to this. First,
accurate balancing becomes nearly impossible
with the shorting bar bypassed, us the mechanical
center of the shorting bar is forced to be at nearly
ground potentinl by the cupacitor. This condition
of “forced balance” does not guarantee that both
halves of the plate tank are identical electrically.
Second, in v.hf. amplifiers such as this one, u
sceond tuned circuit very near the operating

Top view of the amplifier, showing con-
struction details of grid and plate
compartments of the amplifier.
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Fig. 3—Schematic diagram of

the meter panel and its associ-

ated switching circuits.

Js—Low-voltage power con-
nector, female (Am-
phenol 78-S8).

Js—Low-voltage power con-
nector, male {Amphe-
nol 86-CP8).

J7, Js—High-voltage power
connector (Millen
37001).

+

0-100 “+|0-1000

Ri-R4 inc.—See text.

Si, S2—3-section, 3-position
progressively-shorting

switch,

frequency may be produced by the addition of a
plate bypass capacitor, allowing currents to flow
along the plate lines, through the bypass ca-
pucitor, and down the chassis to the cathodes
of the tubes. The nearer to the operating fre-
quency these secondary resonances wre, the more
power must be robbed from the plate circuit to
muaintain the secondary current. If the amplifier
is properly adjusted without the bypass cupacitor,
neither forced balance nor secondary resonances
can exist,

After reading the above discussion, you muy
he wondering if your push-pull amplifier is
properly balunced. As » quick check, remove the
plate-circuit bypass capacitor and fire up the rig.
If the plate circuit r.f. choke goes up in a cloud of
stmoke, you have some work to do!

The rest of the adjustments should be made
with the top cover in place. Couple the g.d.o. to
the grid cireuit through a one-turn link conneeted
to J1. Set €y for balanced capacitance to ground.
Resonate the grid tank with (/' and note the read-
ing on the g.d.o. meter. Run a peneil through one
of the holes in the cover and move its lead along
the grid line until a point is found which causes
minimum change in the g.d.o. meter. Remove the
cover and move the 4-40 bholts ulong the slots to
the point determined above. Replace the top

s

Details of grid lines. They are
cut from 12.gauge copper
and bent to the shape shown in
Fig. 2. Note the location of the
button bypasses for the grid-
line r.f. chokes, and the slots in
the line for adjustment of the
points of connection of
the chokes.
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cover and repeat the adjustment. This cheek must
be made with the top cover in place, us the cover
contributes significant eapacitauce to the grid ines.

Now apply heater voltage and grid bias for
Class C operation. Do not apply screen or plate
voltages. Apply grid drive to the amplifier
through .Jy, tune the grid circuit to resonance,
and balance the drive by means of ;. With
about 20 ma. grid current per tube, adjust the
position of the neutralizing wires for minimum
r.f. in the plate eircuit, while adjusting (g and
(7 for maxrimum output. A very sensitive indica-~
tor of r.f. is nceded for this test. A diode and o
v.it.vam. on the ouiput link will make a good
detector. During the neutralizing procedure, the
d.c. conncctions for plate and screen voltages
must: be open to prevent the fow of current. This
current is derived from diode reetification within
the tubes, allowing the tube to pass a small
amount. of r.f. ¢nergy. Under this condition, the
adjustment of the neutralizing wires for minimum
r.f. in the plate circuit will not give perfect
necutralization.

The adjustment of the amplifier is now com-
plete. Tt would be wise, however, to go through
the entire sequence of adjustments again. It will
be found that the sccond try at the adjustments
will progress rather quickly.
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Results

The procediire set. forth above has resulted in
an amplifier which is beautifully stable in opera-
tion in both Class (! and linear service. In Class-C
amplifier scrvice, with 4X250Bs in the sockets,
maximum output and minimum plate current
oceur at the sume setting of the plate tuning
capacitor, a situation not often found in v.h.f.
amplifiers. No signiticant change in grid current
can be scen as the plate cireuit is tuned through
resonance. [n Class-C service, with 2000 volts on
the plates and 500 milliamperes of plate current,
the grid current is 20 milliamperes per tube and
the screen current is 10 milliamperes per tube.

The writer has used $X150As in this ampli-
fier, and found them to be nearly the equal of
4X250Bs in (lass-C service. Using a pair of
4X1504s, the amplifier was run at I-kw. input
for one hour, meteor style (30 seconds of high-
speed e.w., 30 seconds off). The tubes seemed to
tuke it OO, but their life might be shortened
significantly by this treatment. The higher the
officiency the amplifier has, the safer it is to use
the 4X150As, since any power not put out into
the transmission line must be dissipated in the
plates of the tubes and the associated tank cir-
cuit. A plate dissipation of 150 watts per tube is

View of the amplifier piate cir-
cuit showing the location of the
grid-dip meter during the bal-
ancing operation. The screw-
driver shaft is resting in a notch
filed in the lip of the chassis
directly opposite the exact me-
chanical center of the shorting
bar. It provides a convenient
means of shorting the plate
line to ground to check
electrical balance.

permissible with 4X150As, so n full kilowatt
input should be safe if adequate cooling is
provided.

Using 4X250Bs in Class-C! service, 75 per-
cent efficiency was obtained withoutsilver plating
the r.f. circuitry. Silver-plating resulted in an
observable improvement. At 1 kw. input, the
substuntinl additional output that resulted from
silver-plating could not be obtained in any other
manner.

For linear-amplifier serviee, the primary limit-
tion is the plate dissipation of the tubes. Thus, if
one is primarily interested in linear operation,
maximum results will be obtained with 4C:X300As.
Successively lower power must be run with
1X250Bs or 4X150As. The previously published
works on linear amplifiers are recommended read-
ing if you plan to run this amplifier in lincar
service,®

The writer wishes to acknowledge the sugges-
tions and advice given by W7LHL, W(IC,
WOAZT, WOIUF and George R. Sugar.  [H5F—]

3 Tilton, “ Linear Amplifiers for the V.JLF. Man,’* QST,
f)ec., 1956, p. 28.

Grammer, Technical Tupics, *lLinear Amplifiers for
AN QST. Feb,, 1956, p. 39,

Southworth, “Using the 4X250B on 144, 220 and 432
Mec..”" QST, Feb., 1457, p. 31.

‘&-Straysyaf

The Air Force MARS Kastern Technical Net,
meeting Sundays at 1900 GMT on 3245, 7540,
and 15,715 ke., has issued the following December
schedule.

Dee. 3 — To be unnounced luter.

[2ec, 10 — [HNumination at Low Levels
Dee. 17 — The Voltage-{'unable Magnetron for Micruwave
Applicutions.

Dee. 24 and 31 — No net.

The Board of Commissioners of Cuyahoga
County (in the Cleveland, Ohio, area) passed a
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resolution designating the week of October 8-14
as Amateur Radio Week in Cuyahoga County.
This coincided neatly with the ARRIL Cireat
Lakes Division Convention, held in Cleveland
on October 13 and [4. The County Commission-
ers cited radio amateurs for their many technical
contributions and public service.

Have you written your senators about Scnate
Bill 23617 See pages 9 and 73, October QST for
further information.

QST for



No Theory — Just Facts

You won’t find a word here about holes, barriers, hy; or Iopp- This is a how-to-
make-it article with diagrams and essential operating information on several sim-

ple transistor circuits of practical everyday use to any amateur. All are in regular
service at W4GEB.

Practical Ham-Shack
Transistor Application

BY WILLIAM L. NORTH,* W4GEB

sistor ficld within the last few years, it is

surprising that their practical application in
the ham shack has not been more widespread.
Perhaps some of the rumors often bandied abont
regarding high noise and instability have caused
most amateurs to shy away from them. That at
loast some of these stories are nothing more than
ald wives' tales has been adequately demon-
strated by W2TGP. His article ! in an curlier
issuc of QST describes the surprising performunce
that may be expeeted from even a rather compli-
cited device such us an all-transistor conununica-
tions receiver.

For the past four years, the author has been
experimenting with various trunsistor applica-
tions, from the simple to the not-so-simple, and is
convineed beyond all doubt that these tiny
gadgets are here to stay. In fact, if it were not for
the danger of arousing skepticism, the phruase, “or
why use tubes?' might have been added to the
title of this article. Admittedly, in their eurly
stages of development, transistors often proved
to be quite noisy and unstuble and far from uni-
form as to other charucteristies. However, the
ones that are available today at moderate prices
are infinitely more reliable and can be made to do
surprisingly numerous jobs with circuitry mmch
less complicated than that associated with tubes.
And it isn't necessury to have a close acquaint-
ance with the physies involved in transistor
theory to obtain goud results. The author is fur
from an expert on solid-state devices. However,
by ~imply referring to the many articles that
have appeared on the subject und to literature
available from transistor manufacturers, I have
heen able to put some of this information to work
with most satisfactory results. I can assure you
that most of the uncomplimentary stories thut
vou may have heard ure vither exaggerations or
are founded, in truth, on improper treatment, or
failure to cousider some of the trunsistor’s pecu-
liar features, rather than on actual vaguries of the
transistors themsclves.

The material that follows will describe several

[N visw of the great strides made in the tran-

*712 Hallwood Ave., Ialls Church, Virginia.
1 Priebe, “ All-Transistor Communications Receiver,”
QST, February. 1959.
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simple applications of the transistor, but ones
that will be found highly useful in the ham stu-
tion. All have been built and tested by the author
and are now in regular service at \VAGEB. No
originality is elaimed. It is readily admitted that
most of what follows has been borrowed or stolen
from published literature which so fur, T fear, has
been largely left unread by the average umateur.

Class A Audio Amplifiers

Fig. 1 is a cirenit diagram of u Class A audio
amplifier in present use as a preamplifier for o
dynamic microphone. Ones like it are deseribed
in many places. It hay suflicient. gain to raise the
level of 4 very low-output dynamic mike so thut
it. will drive the usual erystal-microphone input
eireuit. At the sume time, it transforms an im-
pedance of less than 200 ohms up to a value of
several thousand ohms suitable for feeding di-
rectly into a high-impedunce input circuit. In the
amplifier I built, the transistor is a 2N 107 p-n-p
unit costing less than a dollar. No transformers
that might pick up hum are needed. However, all
components should be well shielded against r.f.
pickup from the transmitter.

PREAMP
100K 7

XTAL

Fig. 1—Preamplifier circuit. Capacitances are in uf.;
resistances are in ohms. Resistors are Y4 watt.
Capacitors are electrolytic.

Severul identicul stages may be cascaded to
comprise a specch amplifier. More than three
stages should not. be necesstry in practical ham
nse. Surplus transistors, currently selling for 25
cents or so, should be perfectly satisfactory in this
application. If an n-p-n transistor is substituted,
merely reverse the hattery polarity.

Class B Audio Amplifiers

Fig. 2 shows the circuit of a Class B audio
amplifier that I used in &« homemade 7-transistor
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CL.B8 OUTPUT

2n107 7 ‘f\i]]]Jl
DRIVER - it
2NI07 47K
10 T}
do_ v Ls
FROM 13V, 1
DET. 0RO IT 100 12
NOISE
LiMm, l
8200
33K
2NI107

gt

Fig. 2--Class B audio output amplifier with driver. Capacitances are in uf.; resistances are in ohms. Resistors are Y4 watt.
Capacitors marked with polarity are electrolytic.

J1—Closed-circuit jack for headphores.
LS\—Loudspeaker.
S1—S.p.s.t. toggle switch.

broadeast receiver. T incorporuted a duplicate in
my [4-transistor double-conversion ham-band
superhet which is similar to the one desceribed
by Pricbe. This output stage delivers ample
power (about &) to 100 milliwatts) to muke lis-
tening uncomfortable in a room of moderate size.
Only a single driver stage is needed between the
detector wnd the Class B stage. The driver cireuit
is similar to Fig. 1, except that a Class B input
transformer is substituted for the (0K collector
load resistor. Again, 2N107s are used aund any
similar type should work equally well. The input
and output transformers cost 7Y cents cach and
are listed in several mail-order catalogs.

The driver draws about 14 ma. and the Class
B stage idles at about 2 ma. with a Y-volt supply.
At full output, the output-stage collector eurrent
kicks up to 15 or 20 ma. Both stages should work
satisfactorily on anything from 414 to 12 volts.

Detectors

Several different deteetor circuits are being
used in broadeast receivers. The cirenit of Fig. 3
is similar to some of these and is deseribed in
Hanilhook of Selected  Semiconductor  Clircuits,
NObsr 73231, available from the.Covernment

DET.
2N136 220
28K
R eam
AMP.

10 =
E

TO
AG.C.
LIN Ei

Fig. 3—Lf. detector circuit. Capacitances are in wuf.;
resistances are in ohms. Resistors are Y4 watt. Capacitors
marked with polarity are electrolytic.

Ry is an audio-taper control,
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TO AF

Ti—Transistor Class B driver transformer (Triad T-41X or
similar).

Ta—Transistor Class B output-to-voice-coil transformer
(Triad TY-47X or similar).

Printing Office, \V Lshm;,ton, D.C., for ¢
This huaundbook, incidentully, is a good source nt
information on many practical trunsistor ciccuits.

This detector is particularly handy from the
amateur poiut of view. Lt supplics about 10 db.
of andio gain after detection sud, ut the sume
time, can furnish a.v.e. voltage without the
necessity for adding d.c. amplificrs. The modifica-
tion shown in Fig. 4 is used in the author's

S METER

- +
—@‘o‘s‘oo—
Ra2
330 E 800

ZERO
30K

DET/AGC.
2N136

Fig. 4—Lf. detector circuit with S meter and automatic
gain control. Capacitances are in uf.; resistances are in
ohms. Resistors are Y4 watt. Capacitors marked
with polarity are electrolytic.

Ri—Audio-taper control.
Rz, R«—Linear-taper control.
S1—S.p.s.t. toggle switch.

amateur-band receiver where it does quadruple
duty. It deteets, umpliﬁcs audio, furnishes a.v.c.,
and also serves as an S-meter amplifier.

I.F. Amplifiers

Transistor i.f. transformers are available at
prices of less than a dollar. Although this makes
them attractive, most of these less-expensive
units do unot provide suflicient sclectivity for
amateur-receiver  purposes. [f they are used,

QST for
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480 KC.

2nd MIXER —— T L AMP
2N247 B 2N247
022
2700
TO AG.C,

T2 F AMP

2N247
.022 - DET.
18K .02
62K 1500

Fig. 5—Two-stage i.f. amplifier circuit. Capacitances are in uf.; resistances are in ohms. Resistors are Va watt,
See text referring to T, Tz and Ta.

additional selectivity may have to be provided
by some sort of filter such as the one described by
Pricbe. To provide reasonable selectivity con-
sistent with circuit simplicity and cost, the
author usced standard if. transformers modified
in u manner similar to that deseribed by W@MOCN .*
Approximately one third of the primary turns
was unwound, and « tap wus brought out ut this
point. The unwound turns were then rewound in
seramble style. Rather than to use scries tuning
in the sccondary, as suggested by WOMCN, 1
used parallel tuning and added a link output
winding of 30 turns of No. 26 or No. 2% cotton-
covered wire around the sceondary. In the cuse
of the transformers I used, this modificution
raised the minimum frequency to which the truns-
formers would tune to about 480 ke., so I simply
used this frequency in the iLf. amplifier. If a
frecueney of 455 ke. is a requirement. (to mateh o
standard filter, for instancej additional tuning
capacitance may be used to lower the frequency.

Fig. 5 shows the circuit of the two-stage if.
arplifier. [ts selectivity is comparable to the
average two-stage tube amplifier and its gain is
about the same. In my reeeiver, additional
selectivity is provided by the @ multiplier des-
cribed later.

Onc important thing to remember ubout
transistors in r.f. and i.f. wnplifiers is that they
Joad the cireuits quite heavily and will impair
selectivity unless the coupling to the tuned eir-
cuits is made quite loose. Luose coupling can be
achieved by tapping the transistor output down
on the transformer primaries, and using link-
input coupling from the secondaries as described
previously. This also serves to match impedunces
for maximum energy transfer. If sclectivity,
rather than gain, is the paramount interest, the
primary may be tapped down lower and smuller
output links may be used than required for maxi-
mum gain. This has been done in my station
reeeiver.

If ncutralization is to be uvoided, the sclection
of a transistor may have to be restricted to cer-
tain types. Ior example, 2N247s usuully do not
require neutralization: neither do 2N170s. On the
other haud, point-contact (vpes may oscllhtc in

2 Ileinen, * An Experimental All- l‘r'msxntor Cloammunica~
tions Receiver,” QNT. May, 1956,
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amplifier circuits unless they are neutralized.
Neutralization is usually not difficult to achieve
in a fixed-tuncd amplifier, but there may be
considerable difficulty with a stage covering a
wide hand of frequencies, such as a tuned r.f.
amplifier.

R.F. Amplifiers

All that has been suid previously about if.
amplifiers goces for r.f. aumplifiers us well. However,
in the case of r.f. wnplifiers, there are additional
factors to consider. Of primary importance is the
ease with which transistors go into rectification.
In a detector, this is just what is needed, of
course, but in an r.f. amplifier, it can lead to
frustration. In several previous attempts ut
building ham-band receivers, operation was
plagued by spurious responses because of cross-
modulation by strong signals, often well removed
from the desired reception frequency. Addition-
ally, image rejection was poor. A review of the
literature indicated that the overloading by
strong signals off frequency could best be avoided
by concentrating on selectivity. ‘Three generul
rules were evident. (1) Load the tuned circuits
lightly. (2) Use as large a tank-circuit eapaci-
tance as practicable. (3) Keep the coil @ high.
Although these measures involved some sacritice
in gain, they proved to be most effective in re-
ducing spurious responses and cross-modulation,
and the gain still appears to compare favorably
with that of a manufactured receiver costing
close to $400 against which the transistor receiver
was cheeked. It should be mentioned, however,
that it is very difficult to operate a transistor
front end in the presence of extremely strong
local signals if a large untenna is used. As an
example, with an 80-meter dipole on the recciver,
severe  cross-modulation  products occur when
local broadeast stuations are on the air. Three of
these are less than 2 miles (one only 5 blocks)
from W1GIEB. However, suflicient sensitivity
for most purposes is obtained with a picce of wire
15 to 30 feet long as an antenna, and the over-
londing is eliminated. Perhaps a high-pass hlter
would permit the usc of a lurger antenna.

Fig. 6 shows the circuit of the r.f. amplificr used
in my recciver. The simplicity of Priebe's band-
switching circuitry was copied. However, to
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RE AMP

) 80 MIXER
Sic 05 L o%ks
ZNIT42 bl e 3 A

O 2NIT43
(] 00 47
[[+]
e AL
n. -

DECIMAL VALUES OF CAPACITANCE ARE IN ul.,
OTHERS ARE IN yuf. EXCEPT AS INDICATED,

0 10 4.5-Mc. LF. AND
12 nd. MIXER EMITTERS

Fig. 6—Circuit of an r.f. amplifier. Resistances are in ohms. Resistors are 4 watt, See article referenced
in Footnote 1 for values not specified.

Ci1—Tuning capacitor.

Cu, Cs—Bandspread padder.

Cy—Antenna trimmer.

CRi—Back-biased diode for front-end protection against
transmitter signal.

reduce cross-modulation problems, the transistor
inputs and outputs are tapped much farther
down on the tuned cirenits.

‘I'wo new transistor types were substituted
for those used by W2TGP. These are Philco types
2N1742 (T1832) and 2N1743 (T1833). They are
MADT types designed for v.h.f. and u.h.f. use
and ure described us having low noise charuc-
teristics. ‘The manufacturer’s literature indicates
that these transistors should be neutralized.
towever, in this application they are tapped so
far down on the tuned circuits that oscillation is
impossible, ulthough some regeneration may
remain, contributing to the selectivity as well as
the yuin.

Many different gain-control circuits were tried.
Most of them involved the adjustment of the
hase bias in one way or unother. None of these
was entirely satisfuctory, and the onc finally
wdopted harks back to the days of the 201A. The
supply voltage on the r.f. stage as well as on two
of the i.f. amplifiers ix varied to control the gain.
I'his may not bhe the scientific way of doing the
job, but it works very smoothly and permits the
application of a.v.c. without using a complicated
switching arrangement.

0scC.

2NI1742
Fig. 7-—Receiver high-fre-
quency oscillator circuit. Re-
sistances are in ohms and
resistors are Ya watt.

L;, L+, La—Receiver tuning coils.

Ri—Linear-taper control.

S1—Band switch, See article referenced in Footnote 1, and
also text of this article referring to Fig. 7.

S2—S.p.s.t. toggle switch.

R.F. Oscillators

From available literature, it appears that
transistors are adaptable to any of the commonly-
used tube oscillutor circuits. There is one differ-
enee, however. In o tube oscillator circuit, the
grid or input circuit usually operates at a much
higher impedance level than does the plate or
output circuit. In a transistor oscillator, the re-
verse previils, and the base or input eircuit
operates at w much lower impedance level than
the collector or output cirenit. Except for this
small difference, there is nothing the least strange
about transistor oxcillator eircuits.

The well-known principle of high (! for stability
is even more important for transistor oscillators.
Otherwise the circuit to be selected may depend
upon the particular application. Personally, I've
had the hest results from the Colpitts configura-
tion in circuits operating up to 50 AMe. One of the
articles appearing in the government publication
nentioned previously points out that the internal
hase-viitter capacitance of a transistor may be
rather unstable. Since this eapuacitance is rather
high (on the order of 100 ppf. for some types), the
obhvious treatment i3 to use u large external
switnping capacituance in parallel. From this con-

YO Ist. MIXER
EMITTER
Sie

3

DECIMAL VALUES OF CAPACITANCE ARE IN pf.;
OTHERS ARE IN uuf. EXCEPT AS INDICATED.

Cie—Oscillator tuning capacitor ganged to r.f. tuning
capacitor in Fig. 6.

Cy, C3, C4—See text.

Cs—Bandspread padder. (See article referenced in
Footnote 1 for appropriate value.)
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i
Li, Ls—Oscillator tank and coupling coils. (See article
referenced in Footnote 1 for appropriate values.)

Stk, Sir, Stq—Part of S in Fig. & (see text).
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sideration, the Colpitts circuit is more readily
adaptable than some of the others.

Fig. 7 shows the oscillator circuit used in the
anthor’s hum-bund superhet. €74 is of prime im-
portance in swamping out the base-cmitter
capacitance of the transistor. This cupacitor
should be a silver mica unit and should have ug
large a value as practicable, However, if the
capacitance is made too large, the circuil may
not oscillate.

The value of (‘2 is of almost equal importance.
It should represent a virtual short cireuit for r.f.
and the capacitor should be of good quality.

The emitter is tapped down on the tuned eir-
cuit by means of the voltage divider ('3C'y. The
step-down ratio ('3 "(*4 should he as large a3 possi-
ble while still permitting the circuit to oscillate
reliably. The values shown are suitable for the
approximate range of 3 to 30 Me. and need not be
changed when shifting bands. For lower frequen-
cies, it may be necessury to increase the value of
('y, and higher frequencies may require o smaller
vilue, Some v.h.f. applications may require the
owission of 4 entirely, and the reduction of ('3 to
only u few upf.

Tupping the collector down on the tank circuit
is also important from the cousideration of fre-
quency stability, especiadly at the higher fre-
quencies. Although this makes it necessary to
provide one more band-switeh section than used
by Priebe, the improvement in stability makes
the addition well worth while. In general, the tap
should be placed as fur down on the coil ax possi-
ble while still maintaining reliuble oscillation.
The degree of tapping will depend to u certain
extent upon the @ of the coil. In my own receiver,
[ found it possible to tap ubout two thirds down
from the hot end on 21 Me. At 3 Me., however,
the tap had to be placed near the top cud of the
c¢oil to maintain oscillution.

All tank and bypass capucitors should be silver
mica, and the fixed padding capacitances should
he as large as possible consistent with the desired
tuning range.

Thig particular arrangement has been found
to he extremely stable under power-supply volt-
age changes. Redueing the voltage from 9 volts
to 3 volts chunges the frequeney less than 1 ke.
at 21 Me. An increase from 9 to 12 volts causes
about the saume deviation. As a result, it has been
found unnecessary to use any form of voltage
regulation, ¢ven on 10 meters, and even when a
('lass B audio stage is operated from the same
hattery. (Actually the frequeney change is less
at 28 Me. than at 21 Mec., beeause the h.f.o. on
the former band operates at 12 Mec., the second
harmonice heing used for mixing. s

In the author’s home-brew receiver, long-term
frequency stability is excellent on all bauds. It is
best, of course, vn the lower frequencies but, even
on 10 meters, the h.f.o. drifts only a few cycles
over periods of 15 minntes or longer. The drift is
believed to be less than that of most s.s.b. sta-
tions, and is much, much less than that of the
comparison manufactured receiver.

If good mechanical stability is built into a
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transistor oscillator, physical shock will not cause
detuning. Although the author does not make «
practice of beating on the cubinet with his fist
while receiving, it makes a good demonstration
for visiting firemen to show that it can be done
without losing “‘copy” on an &.8.b. station.

Q Multiplier

Having covered some of the basic applicationd
of transigtors, it may be interesting to sce in
what other wuays they mny be put to use in the
ham shack. As suggested earlier, receiver selec-
tivity can be greatly improved by the use of a
Q multiplier. Fig. 8 shows the circuit, used at

Q MULT,
2NI70

480 KC.

G
TUNE 30 330 WL

pm—

L
iE
0047

Kedj TO 1st.
- ” O 4g0-KC,
|.F. AMR
BASE

DECIMAL VALUES OF CAPACITANCE ARE IN pf,;
OTHERS ARE IN ypf. EXCEPT AS INDICATED,
Fig. 8—Q-multiplier circuit. Resistances are in ohms and
resistors are ¥4 watt,
Ci{—50-puf. variable.
Li—See text.
R;—Linear control.

WHGEB. The coil Ly is a miniature shielded tran-
sistor broadeast-oscillitor transformer. The usual
collector winding was not used, and the frequency
range was lowered to muteh my i.f. of 480 ke. by a
330-ppf. silver-mica capacitor. [f this circuit is
to be used to provide « notch in the pass band of
the i.f. mmplifier, rather loose coupling should be
used between the ) multiplier and the i.f. trans-
former. The exact amount of coupling will have
to be determined by experiment. On the other
hand, if the multiplier is to be used for peaking
the selectivity, tight coupling is required. The
Iatter function was the one desired by the author.
After much trial und tribulation in attempting
to obtain smooth operation without severe reac~
tion on the if.-transformer tuning, it was found
that the desired objeetive could be reached by
coupling the Q-multiplier transistor emitter to the
first 480-ke. i.f-stage transistor base through u
0.01-pf. ceramie capacitor. With this arrange-
ment, the selectivity of the receiver is greatly im-
proved, adjustments of peaking and frequency are
stable, und an S1I signal ean be brought up to S9
before the multiplier goes into oscillation.

Grid-Dip Oscillator

Another handy unit is the grid-dip oscillator
described in the ARIRL Handbook. The one con~
structed here works extremely well. The circuit,
Fig. 9, was slightly modified in the oscillator por-
tion by adding a lever-action wafer switch to dis-
connect the transistor from the tuned circuit.
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Fig. 9—Combination
grid-dip oscillator cir-
cuit. Resistances are in
ohms and resistors
are Y4 watt,

330

Lf}’/oqﬁﬁﬂ

Cil1—See ARRL Handbook, measurements chapter.
J1—Pin jack.

With this addition, the unit serves the purposes
of a g.d.o., phone monitor, ¢.w. monitor and field-
strength meter.

Conelrad Alarm

Several articles on self-powered e.w. monitors
have been published and these suggested an idea
for & Conelrad alarm. The circuit is shown in
Fig. 10. In this case, instead of using a rectitied
signal from a tuned circuit to power an audio
oscillator, the rectified voltage is applied to an
audio oscillator so as to keep it from oscillating
in the presence of a locul broadeast signal. A sim-
ple audio amplifier is added to the audio oseillator
to provide sufficient volume to operate a small
speaker. As long as the broadeast station remains
on the air, the monitor is silent, but if the station
zoes off the air, the oscillator operates and a tone
is heard in the speaker. A 15-foot picce of wire is
sufficient as an antenna ut this location for opera-
tion from a l-kw. broadecast station a half mile
away. This unit draws only 114 ma. from a I34-
volt penlite eell, so no battery switch was in-

cluded.
R.C Bridge

Fig. 11 shows the diagram of a resistance-
cupacitance bridge used with a transistor audio
oseillator to measure unknown cupacitances. It
was calibruted using known values of capacitance
across the “‘unknown’ terminals. It is accurate
enough for most purposes and covers the range of
10 uuf. to 20 uf. Those who have boxes of un-

AUDIO OSC.

ANT. DET 2NI70

J—.rl

b

DECIMAL VALUES OF CAPACITANCE ARE IN,U'.;
OTHERS ARE IN ul. EXCEPT AS INDICATED.
J:—Closed-circuit headphone jack.

Si—D.p.d.t. lever-action switch.

S2—S.p.s.t. toggle switch.

marked or questionably-coded surplus capacitors
will find this unit a handy item to have around.
In checking low-capacitance values, the oscillator
frequency should be sct at a ruther high value -
one or two kilocyeles — by adjusting the values of
eapacitance (0.02 uf.) and resistance (12K).

Frequency Marker

Fig. 12 is the cireuit of a 200-ke. erystal (sur-
plus) oseillator und 10-ke. multivibrator. It gives
usable points up to 20 Me. Low-frequency tran-
sistors (2N170s) were used. High-frequency tran-
sistors would probably extend the useful range.
The range may also be extended to 30 or 50 Me.
hy the addition of the tuned amplifier cireuit
shown to the right of the dotted lines. This has
been done in breadboard fashion by the author,
but has not yet been installed permancently. A
surplus ‘I'V slug-tuned 252-ke. i.f.-transformer
primary or sccondary should be satisfuctory
for L.

Transistor Checker

Fig. 13 is the diagram of a transistor checker
that I found in the Spring, 1961 issue of Radio-1'V
fxperimenter. [t gives a pretty good indication
of beta and o very good indication of leakage
current. The beta value is obtained by multiply-
ing the current reading of the milliammeter by
the multiplying factor for which 8 is set. As an
example, 0.2 (ma.) X 100 (multiplier switeh in
center multiplier position) = 20 (beta). Leakage
current is read direetly from the meter.

2 AUDIO AMP
- 2NI70

+
N34 1 ("— T2 Ls,
2pk
"""" v
L

10K

=l 27K

= 'I'—_’J_’

Fig. 10—Simple Conelrad alarm circuit. Resistancas are in ohms and resistors are % watt.

CiLi—Circuit tuning the broadcast band. L may be a
""loopstick.”

Cy—2-uf. electrolytic.

LS| —Loudspeaker.
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Ti—Transistor Class B driver transformer (Triad T-41X or
similar).
T2—4000-ohms-to-voice-coil transistor output transformer.
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INKNOWN
v CAP.

incte
S2 sw

Fig. 11 —Capacitance-checker circuit. Unless otherwise

indicated, capacitances are in uf. Resistances are in

ohms and resistors are Y4 watt. Low-C range is 10 puf. to
0.05 uf.; high-C range is 0.05 uf. to 20 uf.

Ji—Open-circuit headphone jack.

Ri—Linear control.

S1—S.p.d.t. rotary switch,

S2—S.p.s.t. toggle switch.

Ti—Transistor Class B driver transformer (Triad T-41X or

similar).

Conclusions

Only u few of the possible applications of

have not tried transistors are missing a good bet
and a lot of fun. With a little practice, cirenits
like those deseribed enn be thrown together in
half hour or so. The author doubts that he will
ever use tubes again for low-power applications.
Trunsistors perform as well as tubes in these ap-
plications and sometimes much better and at con-
siderably less cost. A 2N588, pood up to better
than 50 Mec., now costs $1.45. A 2N247 (drift)
costs around $3.00, and it is good up to 30 or 50
Me. in some applications. A 2NI832 costs less
than $3.00. They suy it will work well as an
oscillator to 1300 Me. It does u great job as an
r.f. amplifier at 30 Me.

T'ransistors recommended as Class A amplifiers
can be used cffeetively in Class B amplifiers and
they can be purchased for less than o buck. They
will fill & room with 106 mw. or so of audio. N-p-n
and p-n-p audio. types may be used interchange-
ably, but don't forget that this requires a reversul

transistors have been covered here. Those who ———0
LEAKAGE

of power-supply polarity. Failure to observe this
will most surely lead to burned-out transistors.

In the virious oscillators, and in r.f., i.t., or a.f.
voltage amplitiers, the base-biasing voltage divid-
ers are not at all eritical. If the ratios are main-
tained within 10 to 20 per cent of those shown in
the diagrums, no il effeets should oceur. For
example, in Figs. 7 and &, the 47K 22K divider
could be changed to 33K/12K or 100K/47I.
Similarly, in Fig. 5, the 62K /18K divider could be
S2I/18K or R2K /221K without incurring any
really noticeable change in operation. The sume
gocs for Fig. 1 where the 100K/15IC divider
could be changed to 100K /22K or 82K /121, In
(lass A audio voltage amplifiers, where the base
biasing voltage is ohtained from a voltage divider,
I have found that auy divider ratio from 5/1 to
10/1 scems to work out OK. In oscillators, the
ratio can be varied from 10/1 to 2/1. The point
is that no one needs to rush out to get the exact
values shown in the dingrams if he has something
in the junk box that will hit anywhere near the

«—P-N-P N-P-N-

xzsof Pxioo

15 O 620K 5K
MEG.

Fig. 13.—Circuit of the transistor checker. Resistances are
in ohms and resistors are % watt. Si is a rotary switch,
S» and Sa are toggle switches.

ratios shown, since these will usually work, I
would not, however, treat u Class A power ampli-
fier (such as the driver tor the Class B ampliticr
in Fig. 2} so contemptuously.

If this article has stimulated your interest in
transistors, get acquainted by buying a few manu-
facturers’ hundbooks and reading QST and the
ARRL Handbook. Hcello trausistors, good-bye
tubes. Now, let’s see — [ wonder what the priee

MULTIVIBRATOR

[E] 0018

XTAL OSC. [___i (_1 ___, }__ ________ -

D,zoo KC.
¥
2NI70

A% 2170
xoo__[ €y |#100 ® ant
L i

- —l 100 K

of tunnel diodes may be! fas¥—]
HARM. ANT-
0047 AMP.
}(.0018 . -
2N170 I 2N247
C2
3300 =

3300 % 47K

S
o |
@.1 l - DECIMAL VALUES OF
P71, Crhers are i Jpf. EXCEPT AS INDICATED.
v,

——emmm e [

CAPACITANCE ARE IN uf.;

Fig. 12—Frequency-marker circuit. Resistances are in ohms aad resistors are Y4 watt.

CiLi—Circuit tuning to 200 ke. (see text).
C:Lla— Circuit tuning to desired harmonic.
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Ri—Linear control.
S1—Single-pole three-position progressively-shorting ro-
tary switch,
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o flocont fquipment —

HT-40 Transmitter and HT-40K Kit

7EARS from now we may look back on this era
L ug the blossom time of the kit business. Latest
of the old-line cquipment manufacturers to suc-
cumb is Hallicrafters, cntering the field with o
transmitter kit (HT-4010) and a receiver kit (SX-
140K, described in an accompanying artiele) de-
signed especially for the newer amateurs. If you
don't like the smell of hot resin on a soldering iron,
vou can get the sume models wired and tested.

‘The HT-10 transmitter has a frequency range
of 3.5 to 54 Me,, ¢.w. or a.m. phone. It is a two-
tube circuit using a 6CX8 oscillator-buffer and
6DQ5 r.f. amplifier. The triode section of the
6CX8 is used as u modified Pierce crystul oseil-
lator, but is disabled by a switch when an ex-
ternal v.f.o. is used. The pentode section is u
buffer-multiplier tuned hy a pi network. The
newecomer constructing this kit will probubly
trust the factory lubels on these coils, but the
old-timer may have to convince himself that
Hallicrafters did not mislubel the six- and ten-
meter coils for the 86CX8 pentode stage. The
final operates straight through on 80 through 10
meters, but doubles to six meters, so the six-
meter coil is cut for 25-27 Me. und is a bit
longer than the 10-meter coil.

A block diagram of the transmitter is shown
in Fig. 1. The sDQ5, TV'’s gift to the amateur,
runs 75 watts input on c.w. and 75 watts peak-
envelope input on controlled-carrier a.m. phone.
The output circuit is a standard pi network de-
signed for an unbalanecd low-impedance load.
The 6DQ5 amplifier is stabilized by a fixed neu-
tralizing circuit consisting of u lead from the
plate cireuit of the driver to a tie-strip connection

V.F.0.

0Sc. BUFFER
V.F.O.

O

SPEECH
AMP

AUDIO
AMP

on top of the chuassis adjncent to the 6DQS
plate.

Tuning up the HT-40 is accomplished with the
aid of a panel meter (0-5 ma.) which may be
switched to read either grid current or relative
r.f. output. In the r.f. output meter position, the
meter reads a rectified swinple of the :etual
output. There is no provision for meaguring d.c.
input to the final tube, so both the plate loading
und plate tuning are adjusted for maximum r.f.
reading. Hallicrafters uses an interesting scheme
to overcome meter bounce: The meter is shunted
with a 100-uf. electrolytic capacitor which gives
some extra damping to the meter movement.

The speech-amplifier scetion of the trans-
mitter is handled by three resistance-conpled
triode ecircuits in cascade (two scctions of
12AX7 and the medium-g scetion of o BDI7).
The screen of the 61DQ5H final r.f. amplitier i
modulated by the lower-x half of the 6DIST
operating as a cathode follower. A neon lamp on
the front panel has been wired into the modu-
lator circuit in such o way that it will flush when
the modulation percentage reaches about 50
per cent (see Fig. 2A).

On c.w., the oscillator runs continuously, while
the butfer and final are keyed simultaneously in
the cathodes. In an interesting innovation the
6DET modulutor is converted into u series clee-
tronic voltage regulator to stabilize the voltage on
the oscillator and the final araplifier sereen. This
circuit is shown in Fig. 2B. The panel neon lump
modulation indicator, {;, is uscd as a voltage
reference for the grid of the 6DIS7 regulator tube
while in the c.wv. mode.

R.F. AMP

MOD. ( PHONE]

AUDIO
AMP

st

= TO METER CIRCUITS
GRID ;0-5
cunnsur \
RF
QUTPUT

MODULATOR ( PHONE)
VOLTAGE
REGULATOR
(cw)

Fig. 1—Block diagram of the HT-40,
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Fig. 2—The 6DE6 tube serves a dual pur- 4 cpeeen 23
AMP *

pose in the HT-40. In the phone mode (A),
it operates as a cathode follower screen
modulator. The neon lamp I, is mounted on
the front panel and serves as a modulation
indicator. On c.w. (B), the 6DE6 operates as
a series voltage regulator and supplies
about 190 volts regulated to the crystal
oscillator plate and final amplifier screen.
In this condition, the neon lamps regulate
the grid voltage of the 6DES. Unless other-
wise indicated, capacitances are in uuf.,
resistances are in ohms.

The power supply of the HT-40 generates little
heat since it uses a pair of silicon diodes instead
of a tube rectitier. The circuit is a full-wave
voltage doubler followed by 2 capacitor-input
filter using a 5-henry choke with two 40-uf.
electrolyties in scries on each side. A line filter is
incorporated in the unit to reduce the possibilities
of interference to other eclectronic ecuipment.
The power supply is not fused, but if you want
fusing it is an easy matter to substitute a fused
plug for the a.c. plug on the line cord.

One of the attractive constructional features
of the unit is the use of two wiring harnesses.
Plenty of wire was provided in preparing the
harnesses, so that they can be ecasily dressed
against the chassis. In most cases, 14 to 34 inch
could be snipped off the wire ends for maximum
neatness. Pigtails on the small parts can be left
a bit longer than specified so that the compo-
nents cun be lined up horizontally and vertically
for a more pleasing appearance and easier
trouble shooting.

The wiring directions in the instruction manual
are explicit. Anybody, however, green, who can
read (and will take the trouble to read!) can put

Top view of the HT-40. The 6DQS r.f. amplifier is at the
center rear, with the power transformer to the left and the
filter choke to the right. Also visible is the pi network with
the plate loading capacitor on the left and the plate
tuning capacitor in the center. The oscillator and buffer
tube, a 6CX8 triode-pentode, and the 12AX7 and 6DE7
dual triodes used in the speech section and modulator are
to the right. Attached to the rear of the edgewise-mounting
meter is a 100-uf. electrolytic capacitor
for improving the damping.
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this kit together; the instruetion book even gives
full instructions on how to solder. The trans-
witter also is available wired and tested, but why
rob yourself of the fun and pay twenty dollars
hesides? The entire project took about 15 hours.
[t could probably be done much faster, but since
the kit was wired in the workshop ut WIAW, there
were mauy interruptions from interested visitors.

Here’s how the HT-40 looks from the bottom. At the right,
on the panel side, is the function switch. To its left is the
band-switch assembly, which includes the grid coils. The
variable capacitor in the center is the drive control, The
crystal-v.f.o. switch, crystal sockets, meter switch and key
jack are to the left. The electrolytic capacitors and bleeder
resistors in the power-supply occupy the upper right-hand
section; the silicon rectifiers are draped over one of the
filter capacitors. Rear-apron controls are, from left to
right, mike connector, mike gain control, external switching
terminals (for antenna relay control and exter-
nal send-receive control), coax antenna con-
nector, and the a.c. line cord.

How about performance? On 80 through 15
meters, the HT-40's output was u little better
than 50 watts. On ten meters the output fell off
a bit, to ubout 40 watts, and on six meters, where
the final amplifier is also being used as a doubler,
the output was in the vicinity of 25 watts. These

measurements were made with a calibrated watt-
meter, since the output meter on the HT—0 gives
relative readings and cannot be relied upon for
exaet values of output on cach band. However,
it can be used for rough output measurements
provided a resistive load of 50 ohms is used. Each

57




of the five divisions on the scale represents
approximately 10 watts.

Front pancl operating controls of the HT—0
include a vuNeTioN control, which has five posi-
tions and seleets the transmitter's mode of
operation, @ six-position BAND SELECTOR switch,
and a DRIVE control, which tunes the pi network
between the buffer and final-amplifier stage.
Function control positions are wu.c. orr, TUNE,
STANDBY, A0 and ¢.ws There is also a crysTAL-
v.F.0. switch and an R.F. OUTPUT-GRID CURRENT
switch for the metering circuits. Tthe vrare
PONING and PLATE LOADING controls are part of
the amplifier's pi-network eirenit. A serew-

HT-10 Transmitter and HT-10K Kit

Height: 7% inches.

Width: I333 inches.

Depth: 83 inches.

Weight: 17 pounds.

Power requirements: 105-125 volts, 60
cyeles, 175 watts.

Price class: $90 kit. $110 wired.

Manufacturer: The Hallicrafters Com-
pany, Chicago 21, Hlinois.

driver-adjusted andio gain control is mounted on
the rear wall of chassis. - PO,

SX-140K Receiver

s Hallicrafters kit model SX-140K (avail-
bla wired and tested as the SX-140) is an
inexpensive, single-conversion ham-bands ouly
communications reeciver. It is designed for re-
ception of a.m., c.w., and &s.b. gignals on all
wmateur baunds between 80 and 6 meters. Two
of its many features are u built-in calibration;
alignment, oscillator and an S meter.,

The receiver cireuit includes five tubes and two
semiconductor diodes in a straightforward super-
heterodyne circuit. A block diagram of the cir-
cuit is shown in Fig. 1. The pentode section of a
65478 is used ag an r.f. amplifier. Its input circuit
is tuncd by a front-pancl ANT TRIM control while

the plate cirenit uses slug-tuned coils which are
fixed-tuned to the center of each amateur band
during the aligning process. An R.F. ¢:41N control
in the cathode of the r.f. amplifier controls the
gain of this stage.

The triode section of the GAZ8 is used in a
crystal oscillator circuit for checking the dial
calibration on each band. A 3.5-Me. crystal is
furnished: it provides calibration markers at. the
low-frequency cdges of all bands through 10
meters and at 52.5 Me. in the 6-meter band. This
oscillator cun ulso be used for aligning the
receiver.

The r.f. stage is followed by a 6U8 pentode

/2
RySIAL (s

‘?

s LAN.L.

AUDIO A
AMP

O PHONES

OSPEAKER

V.
N ey METER
) GA“TIBA AMP

Fig. 1 —Block diagram of the SX-140 receiver.
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mixer/triode h.f. oscillator. The main tuning
control is a variable capacitor in the oscillator
circuit which is string-coupled to a pointer on
the slide-rule dial. Also part of the oscillator
tuned circuit is wnother variuble capacitor con-
nected in parallel with the main tuning capacitor.
A shaft from this cupacitor runs out to a front-
pancl ¢AL RESET control to permit electrical
recalibration on each bund. It is used along with
the built-in  calibrator for setling the low-
frequency limit of each band.

A 6BAG 1650-ke. amplifier also doubles as the
b.f.0. in the 3X-140 (see Fig. 2). The panel con-
trol suLecrIviry-r.F.0. is a potentiometer, Ry,
which applies adjustable pusitive bias to a silicon
diode, CRy, shunted from the suppressor grid to
ground: this controls the regeneration in the stage
by varying the effective resistance between the
suppressor grid and ground. When Ry is in the
minimum seleetivity position ( with the arm to the
right in Fig. 2), a pusitive voltage is applied to the
diode, (!I?y, which is connccted in the forward
dircetion and is conducting. The suppressor grid
is cffeetively grounded through the conducting
diode und the tube operates as a Class A i.f. ain-
plifier. However, us the control is advanced
towards maximum seleetivity, the voltage wcross
the diode is reduced and finally the diode stops
conducting. This raises the impedanee from the
suppressor grid to ground, reducing the shielding
between the plate and grid and the cirenit be-
comes regenerative. Finally, it will go into oscilla-
tion, at which point the control becomes the b.f.o.
piteh adjuster.

Following the i.f. amplificr/b.f.o. is o 6 T8A,
one diode of which is used as a detector/a.v.c.
rectifier. A sceond diode plate is used in an auto-
matic noise limiter circuit, while the triode see-
tion of the tubc serves as the first audio smplifier.
The power pentade scetion of @ 6A\W8SA is used
as the output audio wmplifier while the triode
section operates as a d.e. amplitier in the currier-
level meter cireuit.

Two silicon rectifiers connected in a full-wave
voltage-doubler circuit furnish the operating
voltages for the receiver. The power-supply filter
is a pi-type arrangement using resistunce and
capacitance.

Front puncl controls for the SX-140 include,
besides  those already mentioned, the auto-
matic Noise timiter slide switch, the cavLibration
on-oft slide switch, the BaND SELECTOR control,
the aubro ¢aiN control, and a four-position
FOUNCTION switch (0rF, SraNxpsy, A.M. und c.w.-
s.5.B. Also on the front panel are a pHONES jack,
carrier-level meter and the slide-rule dial.

Some auxiliary switching circuits have been
included in the receiver for controlling other
station acceessories und components. Two pairs
of contacts are closed when the receiver is turned
to the sranNpBY position. These contucts have
connections at the receiver’s rear apron.

Tt took this writer about 15 to 20 hours to
build and align the reeciver. T'he kit parts were
grouped into several plastic hags and small paper
boxes. With the wid of the instruction manual it
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Top view of the SX-140K. The three variable capacitors,
from left to right, are the antenna trimmer, calibration
reset, and oscillator tuning capacitors. The 3.5-Mc. cali-
bration crystal is near the back of the chassis. The two
metal knobs on the front panel, just below the S meter, are
the ANTENNA TRIMmer and CAlibration RESET controls.
Also on the front panel, from left to right, are the FUNC-
TION switch, PHONES jack, BAND SELECTOR, CAlibration
switch, R-F-GAIN control, ANL switch, SELECTIVITY-BFO
control, and the AUDIO GAIN control.

was no trouble at all to identify the individual
components and check them uagainst the parts
list. No short:ages were found. The parts were all
rood quality, and a few deserve special mention:
A wiring harness which helped to make the re-
ceiver wiring neat and rigid, and the hookup
wirc — the insulation of which did not melt
halfway down the wire when the leads were
soldered! Many of the serews and nuts furnished
with the kit had built-in lock washers.

No difficultics were encountered in wiring the
receiver. A 32-page assembly manual and an
1%-page operating and scrvicing pamphlet do a
fine job of keeping the builder on the right path.
There are ulso 12 large pictoriuls to aid the
constructor.

The built-in crystal calibration oscillator makes
alignment of the finished kit quite simple. Using
the 3.5-Me. eryvstal, the 80-through [(0-mecter
hands are aligned at their low-frequency ends
and the 6-meter band is aligned at 52.5 Me.
Incidentally, by substituting a 1650-ke. crvstal
{which is not supplicd with the kit) and using
the 3 meter as an output indicator, the 1650-ke.
i.f. transformers can be aligned.

6BA6
+ 150V, TO 1650 KC.
TRANSFORMER
+85V.

TO 1650 KC. ]

TRANSFORMER \
[ CRy

+150V.

2000 100K

Fig. 2—Diagram of the 6BA6 i.f. amplifier and b.f.o. The

potentiometer, Ri, controls the regeneration in this stage

which doubles as a b.f.o. Capacitances are in uf., re-
sistances are in ohms, resistors are 2 watt.
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Bottom view of the SX-140K. The silicon rectifier power
supply is near the left edge of the chassis. Next to it is the
band-switch assembly, which comes factory wired. From
left to right on the rear panel are the ground and antenna
connection, two pairs of contacts for transmitter and
antenna switching, speaker terminals, and the
S-meter zero set potentiometer.

In general, this writer's receiver operated quite

well. One thing we did notice was that the dial
readings were in some error on the bigher bands

as we tuned away from the low-end ealibration
frequeney (there was a 80-ke. error on 6 meters
at the dial extreme). Also, adjustment of the
ANTenna tRIMmer and R.¢. Ay “‘pulled” the
oscillator frequency slightly. However, for a
receiver in its price class, the SX-140 does o
respectable job -— even un 50 Me.

The SN-140 is housed in a gray cabinet which
is open at the back for ventilation. The panel is
finished in two-tone gray.

— WKL

Hallicrafters SX-110 Receiver
and SX-110K Kit
Height: 73 inches.
Width: 1334 inches.
Depth: 814 inches.
Weight: 1314 pounds.
Power requirements: 47
volts, 50/60 cycles.
Price class: $100 kir. $125 wired.
Manufacturcer: The Hallierafters Com-
pany. Chicago 21, 1l1.

watts at [17

New Receiver Line from Hammarlund

Tms Hammerlund Mfg. Co., New York I, N. Y.,
has redesigned several of their communication
receivers, and to one has added a built-in 5-watt

HQ-100A

The HQ-100A is similar to the HQ-100! but
has a separate built-in b.f.o. In the HQ-100, the
() multiplier was made to go into oscillation to
provide the heat frequency for c.w. and sas.b.
reception.

The only noticeable difference on the front
panel is a new B.F.0. PITCH control located mid-
way between the main and buudspread tuning
diul scales. Also, the ruxeTIoN switch is now la-
heled orr-rEC-sEND and sro. The @ multiplier,

I “Rerent Kquipment,” QST, Junuary, 1957,

HQ-145 X

A erystal-controlled loeal oscillator is the new
feature of the HQ-145 X. The receiver can be

60

transmitter! Since the basie veceivers have heen
described before in QST, only additions and new
features to the line will be discussed here.,

which was formerly turned on and off by the
function switch, is now controlled by the sELEC-
TIVITY control, with “oft”” heing in the extreme
counter-clockwise position.

If you're wondering where the new b.f.o. tube
fits into the HQ-100A chassis, the 6ALS tube
originally used as u detector and a.n.l. has been
replaced by a 6BVS8 dual diode-triode tube. The
diodes supersede the 6ALS, and the triode scetion
operates as the b.f.o. The 12-hour clock timer has
been replaced with a 24-hour model.

tuned the same as (:ht:HQ-HSﬂ or it can be
% “Recent Equipment,” QST June, 1959, R
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switched to ervstal coutrol to receive on any
desired spot frequency throughout the entire
frequeney range of the receiver. ‘This should
come in handy for net operation, time-weather
information, aud for ealibration and test purposes.

Switching between the variable frequency os-
eillator and the erystal oscillutor is done through
the former NorsE LIMITER switch, which now has
four positions: VFo, VFO-LIMITER, XTAL, uand
XTAL-LIMITER.

To operate crystal control, it is necessary to

HQ-105 TR

This combination transmitter-receiver is basi-
cally an HQ-100A with & ecrystal-controlled
H-wutl L0-meter transmitter included in the same
package. The transmitter is a two-tube uffair
using a4 6CXS triode-pentode combination. The
triode operates as a simple erystal oscillator and
the pentode us » plate-modulated r.f. amplifier.

Modulation power is supplied by the receiver's
andio amplifiers, which are switched when going
from transmit to reccive. A spare triode scetion
of 1 12AXT in the receiver circuit is used as a

turn the panel Nowse LidvnTER switeh to the proper
position, insert u crystal and tune the receiver to
the desired frequency. Crystal frequencies for
various spots can be caleulated from information
furnished with the recciver. For the first three
bands (0.54 to 10 Me.) the crystal is chosen 455
ke. higher than the received signal frequency. On
the higher bands (10 to 30 Me.), where double
conversion is used, the erystal should be 3.035 ke.
below the input signal frequency. The HQ-145 X
also has 2 new 2 Fhour clock.

microphone speeeh amplifier, and is out of the
circuit when in the rec condition. Manual change-
over from send to receive is accomplished by
throwing the tront panel runcTion switch to
s#ND, or, if push-to-talk operation is desired, by
putting the switch in the ric position, in which
case the station can be controlled by a huilt-in
reluy actuated by a push-to-talk switch on the
microphone. The microphone councetor is lo-
cated at the rear of the chuassis.

—E. L. C.

W7CKV of Tucson, Arizona, started **Opera-

tion 52" in 1957 through «a desire to help children
at the National Foundation for Asthmatic Chil-
dren in Tucson. Through the cooperation of
other hams throughout the country, children at
the Foundation were able to talk over WTCKV
to their parents. In subscquent years W7CKV
(himself confined to a wheel chair) got help from
other Tucson hams, and now some three dozen
of them pitch in at Christmas-time to provide
cominunication between purents and children
who can’t be together for the holidays. In 1960,
18 of the 36 children at the Foundation were able
to talk with their parents, thanks to the advance
preparation by the Operation 52 Committee,
which was headed by K7LJY last yeur. He's in
charge again this year, and is looking for help
from other hams in the following cities:
Raugus, Mass.; Westville, N. J.; Brooklyn, N. Y.; Free-
port, N. Y.: StonyPoint, N, U.; Levittown, Pa.; Pittsburgh,
Pa.; Parkside Chester, Pa.; York, Pu.; Nashville, Pa.;
North Charleston, 8. C.; \Abilene, Tex.; Big Springs, 1'es.;
(rockett, Tex.; Dallas, Tex.; Houston, Tex.; Midland,
Tex.: San KFrancisco, Calif.: Minncols, Kuns.; MeCook,
Nebr.; Montreal, Que.; San Luis Obispo, Calif.; Santa (‘ruz,
Culif.; Miles City, Mont.: Klamuth Falls, Ore.; Prineville,
Oreg.; Larson AFB, Wash.; Seattle, Wash.: Waitsburg,
\Wash.; Livonia, Mich.; Toledo, Ohio; Shady Spring, W. Va.;
Ronfield, Ll.; Maywood, Il.; Rock Falls, Ill.; Rockford.
11l.; IdePere. Wis.; Towner, Colo.; Ft. Madison, Iowa;
Hugoton, Kans.: taley, N. Dak.; Toronto, Ont.
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If you live in or near one of these towns,
and can operate on 7.210, 7.230, 11245, 14.200
21.330, 21.380, 28.650 or 20.300 Mec., phone,
please write immediately to Dr. Ken Wertman,
K7LJY, 2233 K. Waverly St., Tueson, Ariz.

Are you in fuvor of reciprocal licensing urrange-
ments with other countries? Then be sure to ask
your senators to support Senate Bill 2361.

OUR COVER

Season’s (ireetings from the staff at
Headquarters. The array of Hq. QsSL
cards on this month's cover includes most
of the hams on the stulf, and all who have
the “headquarters’ curd. We hope you'll
recognize vour favorite suthors and cor-
respondents among the Iot, and perbaps
vou even have eards from some of this
gung on your own wull. (Incidentally, we
know of only one person who has worked
and received a QSL from each ham at Hq.
How muanyv have you worked?)

A Happy New Year to vou, too, from
the ARRL yang!
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pHints «=« Kinks

For the Experimente

CERTIFICATE AND QSL HOLDER

A ~ew plastic material called Holdit Plastick.
LA manufactured by Kberhard Fuaber, Ine., of
Wilkes-Barre, Penna., and available at most
live-und-ten-cent stores, can replace the old-
fashioned tacks, tape, staples or puste usually
used to hold certificates and QSLs to the wall.

“ I'he material looks and feels like ordinary window

putty. When ready to use it, roll it into small
balls, place one on each corner of the objeet to be
mounted, and press tirmly to the wall. It will not
stain either surface, apparently Iasts indefinitely,
and will not dry out. Holdit ean also be used to
seul tubes, vials, and bottles of radio chemieals,
or it can be stuck to the corners of radio equip-
ment to act as feet to keep the cubinet from
scratehing the surface it is sitting on. Plastic can
he used over and over again and will not sear or
mar the surfuce it has been attached to.

= Ellen White, WIYY M

HEATHKIT WARRIOR NOTES

r[\rm bias supply filtering system in the Heath-
kit Warrior can be improved by removing the
1l-ohm 5-watt resistor and installing u Zoner
diode in its place. A current limiting resistor is
placed between the bias line und the 100-pf.
capacitor. The ecircuit in Fig. 1A shows the

NQ 57-29

aw
A ——p——+ TO R,, Ry
fA
—m_o" voR
Cia TH50V% ,-L3247

............. e TO

BIAS
TERMINAL STRIP

[

Fig. 1 A—Improved bias circuit for the Warrior.

l MODIFIED

original and modified bias circuits. The Zuener
diode, €12, that I used was an International
Rectitier Clorp. type 3Z+4.7 capable of 3.5 watts
diysipation. In this applieation. the dissipation
is less than one watt, and thercfore, no heat sink
is required. The current limiling resistor, 12y,
limits the current through the Zener diode to
about 45 ma.
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Fig. 1B—The addition of Ci1 and L reduces rectifier noise
in the Warrior.

Fig. 1B shows a modification to the high-
voltage power-supply section that will eliminate
unnoying impulse noise eaused by the mereury
vapor rectifiers. I noticed the noise cspeeially on
10 meters and it appeared to climb with the 8115
biased to cutoff. The noise was eliminated hy
adding a .002-pf. 3000-volt capacitor, (') (actu-
ally two .001-gf. units in parallel), between the
heaters and ground, and a 4.5-gh. coil, Ly, B & W
Miniduetor No. 3104), between the 866.A heaters
and the load.

----- —Joe Santangelo, W1N XY

INEXPENSIVE CONTROL KNOBS

1mave found that cleetricians’ solderless wire
counectors can be screwed onto control shafts
and used as knobs. These connectors are usually
black in color and come in several different sizes.
Almost any eleetrical supply house or hardware
store earry the item which sells tor only a few

cents each.
~— Roger M. Corey, WIHNG

SIMPLE ALIGNMENT TOOL

Al'l.AST[C nut starter, such as one of those fur-
nished with some electronic kits, can be con-
verted into an alignment tool by breaking off u
piece of razor blade and inserting it into the cnd
of the nut starter. The broken blade should be
little oversized so that it will make u tight fit.
== Tom Lugen, 1" A2NYQ

QST for



DUAL-PURPOSE PRODUCT DETECTOR

HE circuit in Fig. 2 shows a novel approach to
X switching between a.m. and sa.b. detection.
Althongh 1 worked out the scheme for my own
homebuilt receiver, it shonld be of vulue to sonie-
one converting a commercial receiver or designing
his own.

Tube ¥y in Fig. 2 is the last i.f. amplifier of a
conventional arrangement. A basie characteristic
of a product detector is that when no b.f.o. volt-
age is injected into it, it operates linearly; thus,
it can also operate as a good audio amplifier.
"I'he idea in this circuit is to use the product de-
teetor us u mixer while in the s.s.b. mode, and
as un audio amplifier on a.m. 1’y is an added
triode, connected as an infinite impedance a.n.
detector. Andio from 172 is fed through 73 to the
product detector. I.f. is switched via links from
Ts to 7'y for eithier s.8.b. or a.m. modes.

LAST |E

{ Foase.

+250

T0
PRODUCT

DETECTOR
250K 220
B+ O———
o}slc
O—————0TO0 B.F.O.

Fig. 2—W2GOO's system for making a product detector
do double duty. Unless otherwise indicated, capacitances
are in puf., resistances are in ohms, resistors are Y2 watt,
Ti, T2, T3—See text.

When used on a.m., T3 acts as an i.f. choke in
scries with the product detector trapping out the
i.f. component. When used on ssb., if. is in-
jeeted directly into 7's by way of the link, and
the b.f.o. is switched on.

Transformers 7'y, Ty, and Tz are couventional
i.f. transformers, separated from cach other and,
if possible, individually shiclded. The links are
hand wound over the windings with about 10
turns or so over the cold ends of the coils.

1y and T are best, tuned up in the a.m. posi-
tion and adjusted for maximum signal. While
still in the a.an. position, jump the switch Sic
temporarily to turn on the b.f.o. Now adjust 7'
for the minimum beat note, which indicates the
best, trapping action of 7'3.

— Eugene A. Anthony, W2G00
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DIPOLE CENTER INSULATOR

HE porcelain base from a common flange type
L light bulb fixture can be used for an insulator
ab the eenter of a dipole antenna. Tuke the fixture
apart and discurd everything but the base itself.
Clonneet the antenna wires to the two small holes
formerly used to mount the socket and run the
coux feedline up through the large hole that
originally enclosed the lamp base. The porceluin
is very strong and should hold even the heaviest
dipole.
—- Dennis Marandos, K1LGQ

EMERGENCY POWER — CHEAP

ILERE is a fine fire-tower location not far from

the summer place of KIGBC in Tolland,
Mass., and Pete wanted some means of running
low-powered v.h.f. gear up there without the risk
of a dead car battery. Portable a.c. gencrators
cost money, so he looked around for a ham ap-
proach to the problem.

The solution wus suggested by a Heathkit MP-
10 Power Converter that had been used to power
the K1GBC Communicator in mobile work for
some time. Why not run this off the output of a
car generator, instead of from a 12-volt battery? A
1955 Chevrolet generator was locuted in o junk
yard, and this was hooked up to & I-horsepower
gay cngine from a discarded power mower. This
combination delivers around 200 watts a.c., more
than enough for the purpose Pete had in mind.
The total weight. of ull three units is less than the
smallest commercially-availuble gas-engine gen-
erators — and the total cost wus a fraction of the
going price for portuble geucrators.

— WW1HDQ

NOTE CONCERNING “A NOVICE
THREE-BAND ANTENNA SYSTEM”

TN regard to WIICP's article in the October is-

sue, ““A Novice Three-Band Antenna System,”
instead of cutting the Y914 feet of 300- or 450-
ohm line in the center, cut it 3314 feet from one

991/2 f.

>
—= 331/ ft.—

N

TR T N T
33 /2 1y, > —- / \,

/

N /-
CUT SPACERS HERE TO HERE

INNER CONDUCTOR
—RG-58/U

end on one side of the line, and 3314 feet from
the other end of the remaining side of the line
(see Fig. 3). Now join A to A’ and B to B’ as il-
lustrated, and there will be no need for splices or
waste.

— Dan Ditto, WOCM T
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® Technical Corresprondence

THE TRANSISTORIZED ‘ULTIMATIC"

201 Clifton Ave.
Minneapolis 3. Minn,
‘I'rchnical Editor, QST

Farly reports from those duplicating the vircuit in my
srticle on the transistorized ‘*‘ Ultimatic' keyer (¢S7 for
Heptember and October, 1960) indicated some malfunctions
which have since been corrceted. These corrections were
tnade on all circuit boards sent out after January 1961, The
purpose of this letter ig to pass on the recommended cireuit
changes to those who ohtained boards prior to January, and
to supplement the article with suggestions sent in by those
trying the circuit.

The most serious mulfunction was first noticed by
W2QYW which turned out to be a congenitul defect in the
seizure eircuitry. When an **a,” **w.” “j," or numecral *'1"
was formed by the ‘“‘squeeze’ technique, the dash failed
t come out except when the dot lever was released. This
happened on the average of once in u dozen tries und was
traced to the seizure eircuit which showed a dead spot near
the time the opposite mernory was reset, ‘[hut is, the dash-
lever actuation failed to seize the dot closure if it coincided
with the time the dot metnory wus reset, This was cured by
the eircuit change of Fig. 1.

R3z (Rag) Qg Qo)
43V, -
10K
Ras (R3g)
I —
Ry Rag) 1ok L.
Rig (R«;’) ) ? . Q2 (,an)
m CRyz (CRy3)
2200

Fig. 1.—Revised seizure circvit. Ci4 (Cis) and Cis (Ci7)
have been removed. The values of Rzz (Ras) and Rar (Rzs)
have been changed and Raz (Ras) and Rzq (Ryo) have been
relocated. The polarities of CR)» (CRx) and
CRx (CRy) have been reversed.

The next change was simed at reducing the parts count
of the keyer by resetting the dot. (dash) memory 1 dot length
after the start of the dot (dash) instead of at the start in
the vriginal eircuit. In practice, this extra dot-length mem-
ory capacity is not needed because strings of dots (dushes)
are made by holding the lever for the duration of the string
rather than by actuating the lever for each dot (dash) in the
string. This nodilication was carricd out by repliacing Ros
(R25) with a short cireuit, increasing K26 (R27) from 4.7K to
10K, climinating ‘26 (C’27), removing the cathode of ('Ro
(('K7) from the enllector of Qs ((Ya) and connecting it to the
rullector of @3, and removing the end of R3; (Ra2) connected
to the oollector of Qa (Q10) and connecting it to the eollector
of Qr (Q5).

An occasional long (5-clement) dash, which oceurred
because uf the shunting of the dash reset pulse by ‘o, was
eliminated by decreasing the value of C'a from 0.1 to 0.01 pf.

From W2QYW comes the ecircuit for direct grid-blnck
keying without. the relay, shown in IMig. 2. In this circuit.
the relay transicnt-shunting diode ('R4 is eliminated, and
(16 i8 replaced with a high-voltage 2N348, The monitor is
keyed by deriving its supply voltage from the collector of
15 via the 1N450 which disconnects the monitor from the
grid-block voltage under kev-up conditions. The 2700-ohu
reyistor is for the elimination of tnonitor clicks. und the
resistor K is inserted to prevent the grid of the keyed tube
from going positive with the key down. When using this
method of keying, occasional clicks between characters may
be nuticed. Because of the finite length of the start pulses, u
lever actuation closely following the leading edge of a start
pulse may pass the trailing edge of the pulse to the dot
(dash) gencrator which may not he sutficient in amplitude
to trigger the geuerator but may be audible in the monitor
as a click. This is not noticeable when using the relay be-
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cause of the insensitivity of the relay to the spikes. Changing
(3 from 0.1 to 0.01 uf. will shorten the start pulses and re-
duce this ¢ffect.

For those wishing faster relay action, overdrive is the
answer. This would necessitate a higher-voltage supply.
If the original supply voltages are to be retained, a high-
sensitivity, low-resistance relay is needed, A Sigma 50-1000
will give sore imnprovement if the two coils are sunnccted
in parallel (aiding) instead of the original series connection,
The result will be a 250-olun relay with about the same
pull-sin current as the 4£-1000, A 220-ohm resistor is then
inserted in scries with the mndified relay to reduce the time
constant. The price paid for the faster action is about twice
the current drain from @1s.

K3MTW cxpericneed a situation of occasional extra
dashes. and a continuous string of alternate dots and dashes
when keying an nudio oscillator. e traced this to atray
coupling hetween his relany-contact leads and paddle leads
which caused feedback.

Another cause of extra dashes (dots) is contact bounce on
the release of a lever. This may be cured by placing a 0.1- to
1-pf. capacitor across each lever contact.

A precaution to be observed when installing r.f. filtering
in the power leads und in experimenting with a.c. power
supplies is to he sure to avoid auy serics resistance in the
plus 6-volt lead. This lead is the common connection as far
as the circuit is concerned and any resistance in it will cause
undesirable coupling between the various flip-tlops.

Directly under the section **Testing and Adjustment’
in my article, add the following: With the speed control
fully clockwise, check to see if the eontrol is wired to give
maximum resistance. This will give an approximately linear
clecreuse of speed with clockwise rotation. To get the more
conventional inerease of speed with clockwise rotation re-
(uires # pot with an inverse log taper which is not a stock
item for 100K, Some crowding will be noticed in the rotation
»2. apeed characteristic near mid range because the log taper
is only an approximation to the taper required for linear
speed control.

In the original tirst paragraph under ** Testing and Ad-
justment,” change * clockwise' to *‘counterclockwise’ and
‘“eounterclockwise” to ‘‘clockwise”. In Part LI (October
issue), under the heading ** Letter and Word Space, '’ men-
tion is made that the ideal word space of § dot lengths
cannot be obtained on the keyer, but \WEMMC.7 points
vut that 7 dot lengths is the correct word space which is
indeed obtainable on the “[fltimatic.” Under the heading
**Time Base,” the speed range is given as 5 to 50 w.p.m.,
but using the conventional w.p.m. equals dashes in 5
seconds, the speed range is 6.25 to 2.5 w.p.m.

Recent price reductions on the 2N362 (Raytheon) makes
it quite practical to use it throughout the keyer proper ex-
rept, of course, for the n-p-n ¢; and 2. The 2N213A
(Sylvania) with a minimum beta of 100 is a better choice for
1 and Q2 than the more expensive 2N 1693 specified origi-

nally.
{Continued on page 174)
~50V.
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Fig. 2—Circuit used by W2QYW for direct grid-block
keying. The original Qs has been replaced by the higher-
voltage 2N398. This circuit should not be used where the
transmi{*=- blocking voltage exceeds 100 volts. The pur-
pose of K is to prevent the grid of the keyed stage from
going positive when the key is closed. lts value should be
adjusted until point X is at ground potential. The original
connection to S; in the monitor is removed.
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K5CBZ —Portable Iron Lung

BY BOB DOUGLAS,* WSGEL, AND DWIGHT P. KELLER,** KSHRH

BILLY waHITE, KS5CBZ, is u bright young ama-
I teur of 13 years. A victim of bulbar spinal
palio, he has spent the last e¢ight years in an iron
lung, immobilized from the neck down, but daily
he travels the airwaves, visiting friends, meeting
new people and filling his time through the magic
of amateur radio.

‘The problem of keeping an active mind occu-
pied in spite of such physical confinement has
never been great for Rilly, what with school
work, reading, television, etc., but now keeping
1p with his ninth-grade classes may be more of #
problem. Somechow, 40 meters is usually more
interesting than algebra and history.

It was largely through the cfforts of Larry
Rincy, K50MR, that Billy was introduced to
amateur radio. After months of hard work and
lots of help from KSOMR, W5SIL, and others, u
Novice license and the call letters KNSCBZ were
obtauined. A station was ussembled and antennas
erected by friends, and KN5CBZ was on the air.
Because the station could only be operated when
Billy was ont of the respirator, activity as a
Novice was limited, but many contacts were
made over a period of months. Continuing to
work hard on code und theory, Billy found his
offorts rewarded when he pussed the code and
theory examination for Conditional Class license.
Having developed a terrific memory, the theory
examination was no great problem, but the code
wus something else. Code is sent by holding a
stick in the teeth and manipulating the key by
slightly nioving the head. Copying is done with
a peneil used in the same manner. Copying by
peneil requires such effort that o facility for
copying “in the head” was developed quite
early, and a good sense of rhythm and a sensitive
touch on the key makes K5CBZ’s eode better
than the average newcomer. Incidentally, there
was so much code practice going on for such a
long time that Billy’s mother and sister have
also become adept in the dits and dahs.

With the Novice restrictions removed and
phone operation a possibility, thought was given
to the problem of providing a station that Billy
could operate while in the respirator. The Collins

* 1021 Vaky St., Corpus Christi, Texas
** 3442 Aransas St., Corpus Christi, Texas

Using a cake spatula held in his teeth, 13-year-old
K5CBZ operates c.w. even though confined to an iron fung.
A victim of bulbar spinal polio, Billy White has spent eight
years in the respirator. He is able to operate voice and
c.w. on the several bands covered by the KWM-2, and
during hurricane Carla spent many hours on

the air handling emergency traffic.

December 1961

KWDM-2 seemed like u good choice. Weighing
only 18 pounds and being entirely self-contained,
it was deemed feasible to mount the transceiver
on the respirator, using the regular respirator
mountings that are normally used to hold 2
mirror, book rack, cte. A special mounting plate
was fabricated and holds the transceiver in u
vertical position with the controls in the proper
position so that. they can be operated by means
of a stick held in the teeth. The telegraph key
and beam rotator can ulso be reached easily in
the same manner.

It was necessary to make a special fifteen-foot
power supply cable extension so that the trans-
ceiver power supply could be mounted on the
floor out of the way. A remote relay was fabri-
cated to sutomaticully change antennas when the
band selector switch on the transceiver is changed.
In order to conserve weight, the meter and
switch from the HAM-DM rotator control box
were removed and mounted in a small aluminum
hox and fixed in position. A small speaker was
mounted in another box and fastened to the lid,
thus completing the installation. The entire as-
sembly cuan be removed and reinstulled eusily in
seconds.

At present, Billy can fully operate the equip-
ment except for changing bands and retuning
the transmitter. After the transmitter is tuned
on a particular band, he can manipulate all the
vontrols required for normal operation on both
5.8.b. und c.w. It is planned to modify the controls
s0 that he will be able to change bunds and
retune.

(Continued on page 174)
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For20yvears McSnocod had livea this twé-{ccéd existence

The DX King

BY LAURENCE L. PRIDDY,* KSHTM

have his call on the DX honor roll of coun-

tries worked and to be promoted from third
assistant elerk of the second assistant muunager of
Binney and Schultz, accountants, to first assist~
unt clerk of the general manager of the firm.

IDX-wise, MceSnood's ambitions had been real-
ized, for his eall was always high on the QST
XCC listing, and often it would be at the very
top. Promotion, however, had passed Joe by and
he had remained a third assistant clerk for all the
twenty vears he had worked for Binney and
Schultz.

Looking at MeSnood, onc would wonder why
he had never advanced, for he looked as though
he wonld be the perfeet clerk. He wuas pallid,
near-sighted, and exceedingly polite — the type
who would probably always be on time and
(quictly conscientious in performing his tusks. But
he was not such a clerk. Four mornings out of
five MeSnood punched the time clock ten to
fiftecen minutes late, and four evening out of five
there were unfinished papers on his desk when
1700 rolled around.

Ironically, this promotion-destroying ineffi-
cieney was direetly the result of Joe's success in
achieving his DX fame. Almost ¢very morning
he would put off going to work to get one more
crack at & new one and end up by getting to the
oftice late, and just about every afternoon he
would find himself daydreaming of the rare oue
he had missed the night before instead of doing
whatever it is that third assistants to second
assistant managers are supposed to do.

Considering that on the job Joe was a quiet,
timid little man, it may appear odd that he was
ever able to get up enough gumption to join the
pileups and work all those countrieg, and it may
also seem strange that on o third assistant elerk's
sularv he was able to afford the equipment to
cnable him to compete with his more wealthy
DXNer adversaries. The truth is that Joe MeSnood
at home was quite a different man from Joe
T"% 1851 Liderville Rd., Fort Worth 3, Tuxus
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Jom McSnood had two life-long ambitions: to

McSnood at the office. He was tHe stoop-
shouldered, near-sighted, mild-mannered clerk
MeSnood in the elevator from the office to the
ground floor, on the bus ride home, und even up
to the very front door of his house. But when
MeSnood entered his front door, he hung his
meekness along with his coat, hat, and umbrella
on the nail in the front hull by the door and
stood reveualed as lionhearted MeSnood, straight
of shoulder and commanding of eye, conqueror
of rare IH)X from AC3 to HE9. Fecling that he
must demonstrate his leonine majesty, he would
growl at his XYL, telling her that he would ex-
peet supper in half an hour because W8XX was
poing to be on Bustard Lsland tonight and he
wanted to be surc to work him. His thin, brow-
beaten YF would bow meekly to the ground
while the two ragged McSnood harmonics pecked
timidly from behind her skirts at their magnifi-
cent OM. Then MeSnood would stalk over the
worn carpet of the living room floor and ascend
the ereaking stairs to his shack.

The MeSnoods had no car, their meals were
cooked on a woodstove, there was a big hole in
the living room floor where his mother-in-law had
broken through the termite-ridden flooring, the
harmonics' shoes had holes in them, and Mrs.
MeSnood hadn't had a new dress in ten years.
From the trash-littcred yard knee deep in grass
to the weather-hbeaten guble with its pecling
paint, the whole MeSnood house was in ruins.
All, that is, except for one room — the shack.
That was immaculate. In u custom-built console
reposed 4 brand-new 1000K receiver and a gleam-
ing DN-Muster-2 transmitter. Neatly installed

cables and feedlines led through the window to

a multitude of arrays installed on a nincty-foot.
rotating tower. Joe's family was raggedly clothed
and ill fed and his house was about to fall apurt,
but DX King MeceSnood had the best rig in the
section.

Once or twice a year, the XYL would summon
her courage and ask Joe for a little money to buy
new clothes for the kids, or to pay the ice man or

QST for




water company. The wrath of MeSnood on these
veeasions was instant and terrible. Didn't. she
realize, he would ask, how budly he needed a new
tower 80 he could get his beams up to the two-
hundred-foot level? Wusn't it just the other day
that CGunkle across town had worked 8F17 ahead
of him becuuse his $120 final tube was soft? Under
this barrage, his long-suftfering spouse  would
gently elose the door of the shack. which she had
opened only a eruck, and shutile back downstairs
to sit and stare wt the blank face of the TV set,
which hadn't worked since Joe had borrowed a
couple of tubes from it to tix his reeciver.

For twenty years, MceSnood had lived this two-
faced existence — mild, mediocre MeSnood  nt
the office, DX King MeSnood at home — spend-
ing his moncy on newer and better rigs and ne-
gleeting his work while his house got dingier and
dingier, his family's clothes more and more
threadbare, his chance of advancement to first
assistant clerk lower und lower, and his DX total
higher and higher.

Oue night MeSnood sat in his shack, tryving to
work the first station ever to be on Lipiglottis
{sland. The pileup was terrific and the station,
EPIOX, was weuk, but MceSnood was confident of
suceess. After all, he did have the best rig in the
scetion. Joe was employing his usual operating
tactics, not only calling loud and long each time
EPigX stood by at the end of a QSO, but also
searching out stations who were working EPiN,
carefully zero-beating them, and sending his call
repeatedly just as they were sending their R8T
reeports and QTHs. This purticular evening, how-
ever, the DX was so rare and the pileup so bad
that even the Big Boy Top Ops like MeSnood
were having to wait in line.

Joe beeanie su engrossed in trving to bug
EPioX and so infuriated when that lowly scum
Clunkle got him first that he did not notice the
buildup of the intense clectrical storm in the sky
overhead. So bemused was he by Gunkle's coup
thut not even the static popping in his eans
warned him of the impending danger.

The lightning struck with a erackling roar, and
AeSnood felt himself being knocked out of his
chair to the floor. The lights went out und came
back on, and McSnood found himself seated on
the floor with his back to the wull. Facing him,
seated in MeSnood's own chair, was un old gent
with a long white beard, wearing a owing white

gown.
HAVE YOU

ANYTHING Yo SAY
FOR YOURSELF 2

disintegrated into (3
Jyuivering mass'
of human jelly
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In his right hand, this strange visitor held an
objeet which struck mortal terror into MeSnood's
heart. Long and irregular in shape, dirty with the
dust of the years, its tip dyed bright red by the
blood of countless DX hogs and lids, it was the
fearful and mighty Woutf Hong. As soon as Joe
recognized the Woulf Hong, he kuew its wielder
to be none other than “The Old Man himself, and
he realized that his visitor had come for one
purpose — to judge him.

The Old Man gazed sternly down on the vio-
lently  shaking and frightened DX King for
several seconds and then spoke in a calm, grave
voice.

“Joe MeSnood,” he suid, “vou stand acensed
by vour deeds, recorded in the Black Rook of
Hamdom, having violated the following pro-
visions of the Amatcur’s Code:

“The amateur is gentlemanly . . . He never
knowingly uses the air for his own amusement in
stich a way as to lessen the pleasure of others.
He abides by the pledges given by the ARRL in
his behalf to the public and the Government.”
(MeSnood turned green and shook even more
violently, for he knew his discourtious 1D X tacties
must have taken the fun out of hamming for
many others.)

“'T'he amateur is loval . . . He owes his ama-
tenr ridio to the Americit Radio Relay League,
and he offers it his unswerving loyalty.” {Joe's
teeth  started chattering — the only time e
looked at QST wus when he preked at o copy in
the radio store to see how he stood in the coun-
tries-worked totals. Buy a copy? Join ARRL? ~-
not MeSnood!)

“The amateur is progressive . . . He keeps
his station abreast of seience. It is built well and
cfficiently. His operating practice is elean and
regular.” (MeSnood couldn't read schematies - -
e forgot how right after he took his General —
all he knew was how to change tubes and how to
turn the knobs on his IDNX-Master-2.)

“T'he amateur is friendly . . . Slow and pa-
tient sending when requested, friendly adviee and
counsel to the beginner, kindly assistance and
caoperation for the broadeast listener; these are
muarks of the amateur spirit.” { MceSnood always
bragged that he had never listened to u Noviee
stution. As for broadeast listeners — well, Joe's
policy was never to unswer the telephone or
oorbell while operating. )

“The amateur is balaneed . . . Radio is his
hobby. He never allows it to interfere with any
of the dutics he owes to his home, his job, his
school, or his community.” (Joc rolled over on
hig stomach and erawled under the operating
table s he thought of his wife with no TV sct,
his sorry performance on his job, and the sad
condition of his house.)

“The amateur is patriotic . . . His knowl-
edge and his station are always ready for the
service of his country and his community.” (To
MeSnood, # flood or tornado was simply a weather
condition usnally accompanied by static which
made the DX harder to work. Traffic and emer-

(Continued nn page 172)

67




1l

5Aﬂmnm]uuu. !’un

N LAk 148 2Z2Q .3

st m.mlln”u.. m mlhln d |“|||‘_ -
500, 5650 - 5925
Ay ”u“”

10,000+ 10,500 = 2(,000-22000 //

g

CONDUCTED BY SAM HARRIS, WIFZJ

Project WORTHWHILE

:\x?IATEURS have, since the beginning, been in-
<X volved in more projects than they can possi-
bly handle. The average hum has anywhere
from ten to twenty programs in process. One of
the advantages of the OKS organization is the
requirement of making o monthly project stutus
report. When vou sit down to make out your re-
port, yvou are of necessity forced to review your
program in terms of progress. Many of us have
4 tendency to shift our interest from month to
month and as a result muny projects that scemed
important are now pushed aside in favor of u
new, hot-ofi-the-press idea. Now for a guy who
ix pursuing a hobby, it is obvious that u worth-
while project has a slightly different definition
than you might expect in industry. For instance,
1 ham project need not have an end result, For
»xample, one of my pet projeets has been working
7S5-meter DX, During the months of December
and January 1 have, for the past twelve years,
spent an average of eight hours a day operating,
und two dayvs each week end building antennas.
lach year when you sturt to smell wood smoke
at sundown and there gets to be u hite in the
morning air, old project “DX 80" gets hauled
*P. (). Box 334, Medfield,Mass.
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WIHDQ, v.hf. editor of QST (on the left) with visiting
v.h.fer from Germany, DL3FM; probably settling the
v.h.f. problems of today.
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ont. This project has no end point, but it does
have a purpose und most important of ull, it is
worthwhile to me . . . 30 we have the first
criterion for « worthwhile ham project: 1t must
he u project which you think is inferesting. Now
if you think it is interesting, it is reasonable to
assume that you think other hams will share your
interest. And so we have the second eriterion:
In order for a project to be worthwhile, it must
he one that can be shared.

There are two ways you can handle a project.
The American way or the iron-curtain way. 1f
vou have an intense desire to prove how great
vou are and have small faith in yvour ability to
prove it, if you feel that pooplc will laugh at your
failures, then maybe the iron-curtain way is
best for you. The American way, and, tradition-
ally, the ham way, has been to share both the
suceesses and the failures. The OES reporting
forms are designed to help vou share your proj-
eets with the rest of the fraternity. (If yvou are
not the holder of an OES appointment, drop u
line to your Scction Communication Manager.
You will find his address von page six of every
issue of QST.)

If you are an OKS and you are wondering what.
happened to all that information vou were sup-
posed to get, take a look at your lust report form.
How much did you contribute? Are yvou working
on a project that is worth sharing with others?
If you are, and you tell about it, you will find
that the news will be expeditiously disseminated.
No fuir marking vour letters ‘“not for general
information, do not publish.”” The only place [
ean find around here where I can be sure that it.
won't be general information is the waste basket!
If vou have secrets to keep, don’t tell e about
them. I have no patience with iron-curtain
tuctics.

Speaking of worthwhile projects, we have been
advised of a couple of general interest. The first
is an effort to get the **serious” 144-Me. opera-
tions moved up to the c.w. band. The advantages
of this move are obvious. The effort involved for
many is, of course, considerable. The fact re-
mains that we have been allocated a c.w. sub-
hand extending from [47.9 to 148 Me. und it
hehooves us to take advantage of it. [f you insist,
I will be glad to haul out some of the more vocif-
erous of the letters 1 received on the desirability
of such o subband. (I will agsume that you won't
insist.) Sutfice it to say that there is now & move-
ment afoot; you have all winter to pget that
behemoth converted over for high-end operation.
Now is the time to sturt the arguing phase. Do
not argue with me, however, us my antenna and
transmitter work at both ends. \What we need is
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to find o few topnoteh stutions in relatively rare
states to take a staund. I am sure, for instance,
that if W1AZK will accept schedules only on the
high end there will be the biggest beum shorten-
ing epidemic vou ever witnessed. The sume goes
for many others. The decision is up to you. But
if we are going to do it, let’s get at it.

Another item of interest is the possibility of
10,000-Me. contacts, using Project West Ford
(““Needles” to you). Assuming that the com-
mercial part of the project goes uccording to
schedule, we will tind ourselves with a ready-
made reflecting layer which could conceivably be
used on our 10 k Me. band. With a luyer height
of 2000 miles, it is quite reasonable to expect
coast-to-coust contacts. The officiul word is that
there is nothing in this project to interest hams.
Obviously, the official word-giver must not be a
ham or he wonld be aware of the fact that there
is no such thing as “can’t be done’’ in our vocab-
ulary. So far 1 have an antenna and a receiver
going. The transmitter is still being built. Since
we are not permitted the luxury of using pulse, I
am going crystal control all the way. Present
frequency is five ke. inside the low end (old
timer, ha!). How about some action on this? Due
to the urgency of getting something done, all
letters and inquiries will be answered the same
day. (Good grief! — Helen.)

50 Mc. WAS

1 woziB 20 W6TMI** 40 WODO 60 W6NLZ**
2 WBJV 21 K6EDX 41 K9DXT 61 W7MAH
3 WICJS 22 W5SFW* 42 W6ABN* 62 WBESZ

4 W5AJG 23 WOORE 43 WBBAZ 63 W2BYM

5 WOZHL 24 W3ALU 44 VE3AET 84 WTACD

6 WS0CA 25 WBCMS™ 45 WOJFP 65 K6PYH*
7 W60B 26 WOMVG 46 WOQIN 66 W4HOB

8 WOINI 27 WOCNM 47 WOWWN 67 KOJJA

8 WIHDQ 28 W1VNH 48 K9ETD 68 K6RNQ**
10 W5MJD 29 WOOLY 49 WOFKY 69 WOQWT*
11 W2iDz 30 W7HEA 50 WBLPD 70 WGEDC**
12 WILLL 31 KOGOG 51 WOZTW 71 K6VLM**
13 WODZM 32 W7FFE 52 WBGCG 72 K6GOX**
14 WOHVW 33 WOPEP 53 W2RGV 73 WDEDM
15 WOWKB 34 weBJI** 54 W1DEI 74 W9IC!
16 WOSMJ 35 W2MEU 55 WIHOY 75 WOLLU*
17 WOOGW 38 WICLS 56 WBANN 76 W7RT**
18 W7ERA 37 W6PUZ 57 WISUZ 77 WIRDY
19 W301U 38 W7ILL 58 WIAEP* 78 W6KIN

39 WODDX 59 WSLFH
49 states ** 50 states
VE7CN 5 EIlR2W 37 LU3DCA 927 SM6CHH 20
KL7AYV 4 (02XZ 36 LU3EX 27 LATY 2
VELEF 42 783G 32 ZEJV 26 VQ2PL 18
VE4HS 41 SMG6ANR 30 LUIMA 24 JASAO 1R
XEIGE 49 C0ZLX 30 C0O2DL 25 JA8SBU 17
VE2AOM 8 SM7ZIN 29 OTICO 24  JA1AAT 7
KH6UK 47 PZIAE 2R COBWW 2t JATAUH 16
SM6BTT 28 LA9T 21 VP5FP 7

50 Mc. and Up

Let's deviate from the nurm this month and make it * Up
und 50 Me." for the benetit of those neglected v.h.f.ers who
are working on or with equipment on 432 Me., 220 Me,, and
1206 Me. Nothing much bas been said recently concerning
rhis ever-growing group and they'll begin to resent it in a
bit if we neglect them entirely. Old friends not heard from
in some time are Hal and Joe, K2IT'Q and K2ITP, who have
hoth been studying madly and are continuing their studies
at the present time, However, they wish to advise any and all
concerned that they intend to protect their stillstanding
record (1938) for the VHF SS in January of '62. Joe tells
us that a very helpful stunt in eliminating T'V hash on the
tow end of 220 Me., is to make tha local oscillator injection
chain end up on the high side of the signal frequency. Much
less junk to cuntend with around 230.2t0 Me. than there
is around 210 220 Mle. Joe suys they inject at 225 and tune
220) 222 by tuning (backwards) from 5 to 3 Me. Incidentally,
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One of the very well-known, but very little seen, v.h.f.ers,
W1AZK in New Hampshire.

the boys, Joe and Hal, favor the 221,222 Me. portion to be
used as *“‘the band.” 221.4 is used locally as the net fre-
quency by the Mt, Airy VHTF Club.

From a distant spot across the country W7IST, Allen,
in Auburn, Washington will be listening and transmitting
nightly whenever possible vn 220 Mec. Transmitting fre-
quency will be 223.425 Me. At 0400 to 0140 GMT Allen
will transmit und receive (he hopes) in a southeriy direction;
from 0410 to 0420 southeasterly; from 0420 to 0430, easterly;
from 0430 to 0440 northerly: he will listen from 220 to 225
Me. and beginning the 1st of October operating time will be
changed to 05000540, In East Petersburg, Pennsylvania
(Box 73), W3JYL is still keeping skeds with K8VNY in
Youngstown, Ohio on 220 Me, Sked is held on Monday
nights at 1030 EDST and anyone is weleome to juin in, or
to muke different skeds with Tony on 220 Mec. Best time is
evening or early morning. K4FLR tells us that on Septem-
ber 3 he heaurd K4KLD in Hoschton and believes this to be
the first 220-Me. signal ever heard in Gainesville. You can
sce that there are still many, many “firsts’” to be accom-
plished on the v.h.f.

From California WASBFC ses *“no skip on 220 Me. but a
lot of long distance line-of-sight.” Another 6, this time
K6KLY, sez that 220-Me. uctivity in the San Leandro area
is very low: Russ would like to hear from any 230-Mec. sta-
tions in the Bay Area and start a ragchew net on either
223,45 or 224.1 Me. Russ also listed the following as sta-
tions active on 221.1 Me. as of the June VHF Contest:
K6QAX, W6ISO, K6HMEK, W6YX, K6RNQ, W6NNS,
W6GGV, WEGCG., WBGCG, K6DTR, W6ASH, WGOKR,
W6GGW and K6LLEK. W2SEU. Freepurt, L.L., New York,
wishes his 11 over 11 beams for 220 Me. wero not rotated
via the armstrong wethod; it's quite wearing trying to peak
up a signal when you're running in and out of the house to
doit. (Ever use a rotator, ¥red?) I'red’s frequency is 220.36 4
and he's looking for contacts on week ends; will be running
100 watts with 4894 in the final. Word received from
W2BYU/1 and K1JIX reports that they got back on 220
and 432 Me. just before the recent QSO party, and are now
running 100 watts on 220 and 50 watts on 420 Me,, with
bigger und better antennas on both bands. During the two
wecks following the QSO party (not including the contest)
they worked ten different stations in five different states.
This came about through rundom CQing and mainly on
Tuesday evenings. Stations included WI1AJR (Rhode
Island), WIWAS (Maine), W1VNH (Massachusetts). Ac-
tivity in the C'onnecticut, New York and New Jersey areas
sverns to be lacking according to John, and just in case there
is activity in those areus — KI1JIX calls CQ to the south-
west at 2100 1'uesday evenings and any other evenings that
conditions are good on two meters. Wednesday evening is
432 Me. time in the Harvard, Mass., area (QTH of K2BVU/
K1JIX) and they have recently worked WIVNH and W1-
\WAS on this band also. Look to the nurtheast when 144 Me,
is jumping. That's the word from K2BYU/K1JIX, During
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A portion of the setup at W1GB/1 Connecticut, during
September contest. That's W 1SBM on the
left and K1HTV on the right.

the aurora-tropo wpening of September 30-October |,
R1JIX worked W3RUE on 220 direet at 0100, W3TJC and
W3LCC in Maryland were also wourked on 220 Mec. around
0900, John's wondcering where the 220 and 432 Me. boys in
2. and 3-land were during this opening. According to K2UU'R
conditions have not been good on 432 Me. so far this year,
with only a few poor to fuir openings; and during these
openings — no activity. Bob sez that simple erystal mixers
arc doing fine business on 432 Mec. Most i.f. around 26-30
Me. Wonder if K2UUR knows that he is being heard ou
432 Me. by \WWIVNH and W1QW/. From his new location
just north of Stheneetady, N.Y., Stan, WA2BAH, sends a
summary of hig 220-Me. activity from that QTII. Although
his transmitter is capable of running 500 watts, Stan is pres-
ently running the rig at an input of about 175 wutts, both
phone and e.w., und his antenna is a ten-over-ten stacked 14
wavelength at a height of 50 feet. To date he has worked
New York, Vermont, Massachusetts and New Harnpshire,
and farthest contact was with K1JIX in Harvard, Massa-
chusetts, a distunce of 167 miles. In Norwood., New Jersoy,
Tred, WA2ITF] is working on antennas: now has five cle-
ments on 220 Me., 32 elements for two meters and a six-
meter beam all ready to go atop a 40-foot tower, Report from
Springfield. Massachusctts, and W1QWJ, sez that “during
the September VHF Contest at 1950 hours, 432-Me. trans-
nuissions were reflected off the sodium cloud. WI1GB port-
able at Hampden, Connecticut went from an 86 to 10 db.
ubove 9 for about a minute, Earlier \\'2L\\'I 2 reported that
W1GR's 432-Me. sumal was 60 db. over 9. Down Texas way
Leroy, WHAJ(, sez ‘‘we have a pretty good circnit going
now on 432 Ale. between Dullas and Wewoka, Oklahoma,
2 digtance of about 200 miles ur so. The station is W3HTZ
and he has his paramp going pretty good. Just now going to
work on my reeciving end (Angust). Have mostly been
furnishing bim a signul for several weeks daily to allow him
to get it in final shape. Now | nced to start on my receiving
sear. Using 2C40's at present but expect that they are not
80 hot. Also in this arca we have W5SWV of Denison, Texas.
now on 432 and K5JIIG of Atlanta, Texas, on 432, K5JHG
is Jocated about 200 miles away, has transmitting gear but
no receiving gear as yet. and W5SWV is in the same hoat.
1lave heard both of them numecrvus times here in Dallas.”
This ix news received several weeks ago, so there is 2 good
chance that by the time you read this item there will be
several more Texas stations both transmitting and receiving
on 432 Me., including the two just mentioned who were
not ug yet receiving. K3KLR in Allentown, Pennsylvania,
is ulso ready for 432 Me. Has both transmitter and receiver
going with only a fuw bugs to iron out. Non is also thinking
of readying equipment for 10,000 Mec. using a modulated
oscillator, Another 6-lander back on 432 Me. is Ken,
KGHCP, who sez: *‘I am back on 432 Me. with a 4X250B
in a square sheet metal cavity. 'I'his cavity is much euasier
to build thun the round cavities. It also has as much as 5 to
10% muore cflicicncy than the round cavities. If anyone is
interested, I will send them the construction drawings if
they will send me & self-addressed envelope—1109 Norval
Wuy, San Jose, California.

f'rom Wewoka, Okluhoma and W3IITZ we hear that there
was a good 432-Mec. opening the night of September 5,
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when Mlerlin worked KQAAJ and W9AAG in Illinois,
distance of about 440 wiles. He has ulso been running skeds
with Leroy, W3AJG at Dallas, Texas, cvery morning,
and the boys usually both get throngh with weak signals,
a distance of about 175 wiles. \WASWV at 100 miles puts in
SY signals most of the time on 432 Me.; \WANTU has a 432
Me. Converter going in Savoy, Texas: WSKTFU in Dalias
also has a ronverter going and copies me hut no transmitter
as yet." Looks like the i-land boys are really getting with
it. There scems to he a lot more activity on 1296 Me. or
thereabouts than most of the V.LLF. gang realizes, and we
would like to give aut with a few quotes frowm some of the
letters received, just to let you know that there is a lot of
work heing done in that area. WSIHTZ T have been very
interested in the mounbounee project for some time. f have
completed my 1296 converter and also have the (246 paramp
ulmost completed, You mentioned in QST that the AN

UPX4 would take 600 watts and deliver about 300 watts, |
have serured one of these and plan to put it on 12096 Me.
There will be several of these transmitters in this area
(Oklahoma, Arkansas, and Texas)”. K2UUR: “[lave
worked W3ZFW, (Richborm. Pennsylvania) twice from here
(I’arlin, New Jerseyi on 1206 Mec., both times 5-6 or better.

220- and 420-Mc. STANDINGS
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‘The hgures after each ecall refer to states, call arcas and
mileage of best DX.

Could probubly work often but he, K3ETI, K3JXC and a
few others are spending most spare time building 120G-Me.
genr. (Welcome to the clanl) W2DZA and K3CLK and an-
other W2 in Rutherford, N.J., all show interest in 1296
the fellow in Rutherford has a converter but has failed to
liear me to date.” W1QWJ: *Transmitter running 8 watts
output into 32-clerment extended collinear on 1206 Aec.
894 results over 16-mile path,” WIQEA: *WIDUB and
myself have completed converters and partly completed
paeramps for 1296 Me, Being heard ncross town on 1296
with W1DUB skeds, bath using corner retlectors.” K3ADS:
** Presentingly converting an APX-6 for 1215 Ne. K3UNJ
is doing likewise,” K2SC'D: “Work has finally begus on a
parametric amplifier for 1206 Ne.”” K8BGZ *“W80OCK bas
converted an APX-G for 1215 Me., 10 more APX-6's have
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heen ordered by the local gang, myself incfuded.” W1LPL:
“ Activity has been started on 1296 Me. in Providence urea;
anyone interested get in touch with K1ILRP.” Others in-
terested in 1296 Me., who are actively working on equip-
ment for the band include WHWGI, K4IQU, W8MOX,
WAG6GHW (who is ulso anc of the few with equipment going
on 10,000 Mec., W4UAR, W4HHK.

A letter received from K3C'LIC (just under the deudline)
brings us to task for not having more about 432 Me. in the
column, Looks like we just barely beut him to the punch
by trying to get a lot of such news in this month’s column,
it is difficult to pick and choose from the material sent in,
particularly when there is very little sent in to us concerning
that particular bund. However, we will try to reform and
give oyt with a little more info concerning 432 MNe. in the
future, and for the present will impart & bit of the informa-
tion seut us by Ciene, K3CLK, *“ Let it be known,” sez Ciene,
*“that this band is 30 Mec. wide, any type of modulation can
he uscd, a greater variety of vircuitry can he used aud tops
for antenna experimenting. The advantages of the hand
overweighs the power limpitation, DX can be worked!”
In his area (Philadelphia, Pa.), there is activity on 42 Me,
ereryj night and Gene gets on about 2100 and operutes until
2300, Ciene lists ubout thirty stations in Eastern ’ennsyl-
vania, Delaware, Maryland, Northern and Nouthern New
Jersey, Long Island, New York, Rhode Island, Massachu-
setts, C'onnecticut and Virginia, which he has worked on 442
Me. during this past summer — all erystal controlled. Now
for future reference, there ure a few of the things that every-
one is interested in about 432 de, Who'’s on — particularly
in low activity urcay, What's the use! Particularly any new,
novel. or unusual equipment. UUnusual distances covered
regularly or on sked! Comparisuns of this band with others
(144 Me., 220, cte.) as to regularity of contacts. distances,
readability, cte. We take it for sgranted that if the gang on
any of the v.l.f, bands does not send in information concern-
ing that band, their activity, cte., that they are not inter-
ested enough to sit down and write — hence, not interested
cnongh to read it if it were in the column, Send na the news,
and we'll priut it, or at least that portion of it which tends
fo he of most interest to ull concerned. Anotlher thing, we
ean always use good articles — send ns that article you've
been mieaning to write, und if at all feasible it will appear in
QST

1f you take the trouble to locute Yellowknife ou the map
(it's on the north shore of (ircat Slave Lake, about 230
miles below the Aretic Cirele) you might get the idew thut
thig is not much of a -meter location, It's u long wuy to
anywhere for VE8BY, and it's sumc 1300 miles to lce
Station Arlis L1, in the Aretic Ocean north of Point Barrow,
where IKL7FLC is in business on 50.04 Me. But VES8BY
heard or worked KL7FFLCC 16 times on 12 ditferent days
from Sept. 3 to Oct. 15, Several of the *“heard” reports
were reception on the Sixer that VII8BY uses to check on
the bund while away from base, Reeception is usually T9,
and on a direct line, but multipath etfects were observed
Sept. 12 and Oct. Y, On the latter date there was u definite
two-signal echo.

VESEW and VESCM, Whitchorse, Yukon, were worked
Oct. 20. This is a 700-mile path, and FW was using u Sixer
and a vertical dipole! VE8CA wus wourked during the
September V.H.T. Party also.

‘I'wo-meter men will be giad to know that VIC8BY is now
running 100 watts, ¢.w., on 1440406 Me., feeding a 10-over-10
array, during all 6-meter openings.

144 Mc.

Lou, W8NOH in Grand Rapids, Michigan sez that on
September 8 he was heuring the hencon sivnal of \WHITHK
for 45 minutes on 144 Me.; while K4EUS in Chester, Vir-
winia reports that on September 9 at 2225 ST VE3DIR
wus 9-4-=4, for a very short period, 8am sez that his best DX
on 144 during the VIIF (ontest was WIMETFL On Septem-
ber 30 WIDUB, W1JSM and WIHUD were wurked by
K4EUS on aurora, then he worked W1JSAI all over again
on tropo, IFor the remuinder of that evening Sam worked 1's
and 2's on tropo between the aurora signals which he didn’t
have much luck contacting (the aurora, that is). On October
t he worked W1AZK followed by WIVNH, RK2SWZ. and
W2KME. Hearing VEICL Sam culled him repeatedly on
c.w. und after getting nu reply switched to phone, whercupon
VEICL came back to him immediately. At 22535 that same
night Sam collared W1COP in Maine for state #20 on 144
Me. Bignals were S6 and 7 with some QSB. Tony, VE3DIR,
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‘'he figurcs after each call refer to states, cull areas, and
milcage of best DX,

was beard once agnin on Sceptember 16 by K1AIL 5-7-4,
but other than that Art sez that conditions were averuge
during the contest. Down south, W4VTJ of Lantana,
Wlorida, reports working IK4AIB of Aiken, South Carolina
on ¢.w. during the lust week of September. Jay also reports
eaceptionally good meteor pings during that period, lex-
tremely  pronounced tropospheric bending reported by
K1DRB on September 30 when he worked K3KEO and
K2GOS 3. These same ronditions mentioned by KN1RZL.
who alsv heard 2's and 3's on the nights of September 30 and
October 1. The night of September 6 was good at Seymour,
Indiana un 144 Me,, und Adah, W9RTH, took advantage
(C onnnucd on page 164)
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YL IS FOR YOUNG LADY

YL is for WHAT? Young Lady? That's a mis-
nomer if there ever was one. She's fifty if she'’s
a day.

Nssgssssh — don’t let her hear you. She's
proud of the fact that she’'s a YL. She worked
hard for the privilege. For years she fought the
thing and was just a disgruntled XYL.

XYL? What's THAT? How could she be an
ex-YL before she was 2 YL?

An XYL is the unlicensed wife of a licensed
ham. Just between us, it doesn't add up to me
vither. Like muture skin, it's just one of those
things we have to accept.

Wait a minute. Some YLs ['ve heard on the
air must be X'YLs too. At least they seem to have
husbands lurking in the background. A YL can
be an XYL aud an XYL c¢an be a YL? I'm
confused.

You along with some 250,000 other hams too.
You just have to develop a sixth sense ubout it
all.

How did this merry-go-round get started
unyway?

No one knows exactly, but in the early days
the male ham operator referred to his girl friend
sitting by in the radio shack as his “young lady”

~ubbreviated by ¢.w. operators to “YL'. A
wedding band, it was generally concluded, trans-
formed a YL into an ex-young lady or “XYL".
There were so few women hatns then that they
were virtually unheard of. Came « heavier influx
of the fair sex into the hobby as licensed operators
in their own right, and the terms YL and XYL
were really shutHed around. Perhaps deep down
no one cared that much anyway. The most impor-

T {VL Editor, ©NST': Please send :II news ut;ie; to
W1QON's horme address: 318 Fisher St., Walpole Mass.

/’/ .
/YL STANDS
FOR YOUNG LADY

YOouU YouNG

WHIPPERSNAPPER

CONDUCTED BY ELEANOR WILSON,* WIQON

NEWS
AND VIEW,

tant thing to a YL was that she had her very own
license. [t wasn’'t worth developing & psychosis
over what she was called.

You mean there are really no fine points of
distinction after all?

Well, yes and no.

That'’s a nice general, illogical, evasive, femi-
nine conclusion.

In 1939 Ethel Smith, W7FWB, aired her
famous query in @S7', beseeching women hams
everywhere to make themselves known. The girls
who stepped forth and made their declaration as
bona fide hams decided to unite, and the Young
Ladies Radio League was formed. Right from the
start members of the Y LRL were always referred
to as YLs by themselves and by everyvone clse.
This identification was just taken for granted.
But, of course, some of these YLs are XYLs too
—- not all of them, though.

So, we're right back where we started?

As a mere mau, can you suggest a solution?

Well, if the male operator is referred to as
“Old Man” why not the female operator ag —

Not on your life! You could alicnate the atfee-
tions of all YLs everywhere for all time with that
one.

What about “Old Girl”?

Let’'s renew a basic premise. Regardless of
culendar years we like to think of ourselves as
oternally voung, so please delete the word “‘old™
from all further suggestions.

**Woman Operator?”

How unimaginative.

“Lady Ham?"

Better but not too chie.

“Hamess? "’

It sounds like a disease.

“Tlamette?”

Siay — that may have possibilities. “Ham-
otte!” “Hamette!” “CQ Hamette!” I don't
know though. We're so used to YL.

I give up, madam ham.

Don't take it so hard. Leave it to the individual
YL anyway. She'll handle the situation in the
way she wants. Perhaps the one subject about
which a woman is most discreet, is her age. If she’s
u young, young YT, she'll announce her age with
pristine innocence —- along with her school grade.
If she's under 25, she usually will feel at liberty
to divulge her age, marital and occupational
status. If she's between 25 and 45, she may
cusually mention the age of her children. If she's
over 45, the QSO may leak reference to grand-
children. Somewhere after 60 the pendulum

QST for




Fifty-two YLs enjoyed the 11th Midwest YL Convention at Chicago sponsored by the Ladies Amateur Radio Klub. We
won't identify the girls individually, but maybe you can recognize familiar faces.

h e S e M e e =S 8

Early-riser Martha Burns, K4NHM, of Decatur, Georgia,
looks for 40-meter c.w. contacts everyday between five
and six A.M.! Licensed in Sept. '60 as a Novice and in April
‘61 as a General Class licensee, Martha became inter-
ested in the hobby after she had an opportunity to talk
to her son at Okinawa via ham radio. Photo via W4URL,
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Do pre-school children keep you from getting on the air?
Dottie Cohen, WV2RPN, of Oceanside, N. Y. has three,

3, and 4, but she takes time daily for a ""ham
break.'’ The XYL of WV2RPC, Dottie uses
a DX-20 and an SX-101A.

ages 1,
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swings back, the age may be revealed with con-
siderable pride, perhaps as an inspiration to
others to make the grade, too.

Yes, Mam. Well—in any event, “Vive la
difference”! And if you will excuse me, I just
remembered a sked coming up with an operator
- gpeeie, female.

Novice WAC Record?

Witt Carr, KN7QNN, of Las Vegas, Nevadi, may have
set 2 novice record for WAC on 40 meters. On Sept. 16
hetween 1600 and 1800 PDST Kitt worked all continents.
Operating on 7159 ke., Kitt, used only 75 watts to a folded
dipole antenna. (Info via KYKBN).

CLUB NEWS

Partland Rosex — As hostess YL club for the 1962 ARRL
National C'onvention ir. Portlind next Labor Day weck end,
the club anticipates a very busy scssion ahead. Watch
for convention news notes in later issues. New club oflicers
are Pres. Bettie Mayer, K7BED; V.P. and Treas. Lillian
Pullen, W7GRC; Scey. Dee Wilson, W7ZKY; Pub. Chmu.
Beverly Welker, W7HPT.

ITRONE -~ The ncw officers for 52 are !'res. Mary
Hadley, K1ADY; V.P. Edic McCracken, KIEKO; Secy.
Treus, [dith Shanghnessy, WI1ZJS; Net Membership
Chairman  Virginia  Powell, KI1LCI; Hospitality Nary
MecLam, KI1TCW.

WAYLARC — New oflicers cleeted at the Sept. meeting
are Pres, W3TSC; V.P. K4EAM; Seey. WATVT: Treas.
KtBNG.

N.Y.C. YLRL-~On Oct. 7 the club held a special
luncheon at The Three Crowns Restaurant in N.Y.C. in
honor of visiting 1'X YLs Denise, VKIYL, and Susan,
VQ2\W7Z. Club members and guests present ineluded K2s
KTC, JYZ, MGE, OTW; W2s LEO. IQP, JZX, OWL,
QWL. TBU, TEX: WA2s FQX, GGPT. HTI, WIZEN,
W1ZJS, and associate member Helen Zuparn.,

Revised Certificate Rules

KiGBX, Custodian of the YL-OM Certiticate issued by
the Texas YL Round-Up Net, announces a revision of the
certificate rules as follows:

Contact must he made with 25 licensed, paid-up mem-
hers of the TYLRUN. All contacts must be made by the
contestant from the same location, under the sare call,
over any period of years providing that the YL wus a full
member of the net at the time of contact.
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Midwest YL Convention chair-
man Bernice Schmidt, W9SJR,
uses the specially assigned
call W9YL for a convention
contact, while Mary Koctur,
K9BWJ, logs. Lending moral
support are I to r. WOYWH,
K9IVG, W9AYX, WBMHE,
WOLRT, W4DEV, WB8ATB, and
KQUXV. (Photo courtesy Chi-
cago Tribune)

Bach net mewber hias been certifiente ! with @ net certin-
eate on which there is n number and date of issnance. The
25 QSLs submitted must bear the member’s membership
certificate number on the QSL.

Clontact made Juring any regulur net meeting will not.
count.

QSLs sent to the custadian by first class mail must he
aceompanied by list of elaimed contaets, inchuding call. full
nimne of operator certiticate nmmber. date of eontact, time,
and hand — arrange 'l alphabetieally by enll, Sutlicient post-
axe must be sent to finance their return hy first class mail,
plus 10e to cover eost of mailing certiticate. QSLs aned list
should be sent to Custohian Bernell Johnson, WK3GBX,
1822 S.W. trd St., Grand Prairie. Texus, Decisions of the
C'ustndian regarding interpretations of the rules shall bLe
final,

An cndorsement sticker will be awarded for cach addi-
tionul 25 contiemations of eontacts.

—e s

Any challengers for WGPIR's claim to he the * Youngest
Female Amatenr Radio Operator who is a Pustmnaster'?
Newly-appointed Postmaster of the Ui, 3, P.O. at Alamo,
Culifornia, Mary Ciwynne, WOPIR, thinks she may be the
oniy YL Postmaster or Postmistress in this country, henee
her *elaiin . (The new Postmistress didn't reveal her age,
ao any possible YL contenders please discrcetly eontact
WGPIR direct.)

e : Strays "4

We have an interesting account of w ficld day
in Bermuda, sent us by W2YCX. In Bermuda
vou can't start, sctting up more than two hours
prior to the start of the operating portion of the
field day. If it takes you longer than two hours
to get set up, vou have to take the time from the
opcrating portion of the week end. Not o bad
rule!

Availuble without charge from the Champion
Spark Plug Co., Technical Serviees Department,
Toledo 1, Ohio, iz a LG-page hooklet dealing with
the suppression of ignition noise in order to
improve mobile radio reception. It's chock-full of
pointers, and well worth writing for.

QST for




CONDUCTED BY ROD NEWKIRK,* WO9BRD

When: -

In 1936, a quarter of a century ago, a noisy
little monster violated the pact of Loecarno and
ordered German troops to reoccupy the Rhine-
land. . . . Another clownish bully drove Em-
peror Haile Sclassie into exile and annexed
Fithiopia to the Ltalian einpire. . . . Devastating
Ohio Valley Hoods killed hundreds und rendered
nearly half a million homeless (incidentally pro-
viding amateur radio with one of its most
dramatic emergency roles). . . .. Dispatches
filed by a voung author-adventurer named Hem-
ingway told that Spain's civil war reached a
climax in the bloody siege of Madrid. . . . The
“ygreatest love story” saw Britain's Prince of
Wales become King Edward VIII, then abdicate
his throne for eventual marriage to u Mrs. Simp-
son (even Hollywood gasped at such an outre
plot). . . .

Yes, '36 was a lively year for the world at
large; it was also eventful for the world of DX.
That year's December QST presented 2 modest:
new column heading for the approval of readers,
a collection of DX notes hitherto sprinkled
throughout the maguzine, over the signature of
ARRL statfman and well known DXer WIJPE.
It caught on and hung around. By (Goodman
eventually changed his call to WIDX but that
column title remains the sume, ulong with
its basic How-What-When-Where format. By's
opening cffort. 8 long aygo is breezy reading today:

‘I8 W1AAXK the first W1 to complete a 28-Me.
phone WAC? He imnade it in Oetober. . . .
U3AG, Moscow, needs Vermont and Kentucky
for WAS. Look around 14,420 ke. OA-{AB nceds
Utah and South Dakota. . .. WIVKF sub-
mitted cards |for WAC] averaging an S7 report
although his final boasts only a pair of 46s.” Hey,
that WOVKF guy — why, that's Pete Morrow,
now WIVG, an ARRL Hq. veteran and still
chasing DX. In fact, many of the contributors
to that first column still prowl the kilocyeles for
rare ones. Recognize any of these fellows? \Wls
DUK KH S7Z WV, W2s BSR IOP JXH, W3s
BES FHY ZX, Wdis AUU CXX, W5FIO, W6s
AC CUH GPB JN MCQ, W7« AHX INTK, W8s
CHO IWI JK KXK LIR, W9s PNE RBI and
VPG. Sure you do! As for the DX mentioned,
many an oldtimer still treasures yellowing QSLs
from J8S5C, FB8AB, FT4AB, FR8VX, Js 2KJ
2LL 3CR 5CC, KAls AP BH MD, PKs 1MX
35T 6AK, SULSG, UJAZ, UN24, VSs 1AA 8AA,
YRSVC, ZTs 2B 60, ZUs 1C and 6P.

Alas — historical perspeetive, one of the ut-
tributes that separate man from brute, is hard
to maintain. This is especially true for hams
heecause we're so doggoned QRL. In addition to
Tk 7—8;3?-8 West Lawrence Ave., Chicago 31, Iil.
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our routine breud-and-butter pursuits we're
blessed with the busiest and most intriguing of
hobbies. But we pause long enough this month
to call your attention to a silver DX anniversary,
the 25th birthday of “How’s DX?”. With your
continued help and encouragement we'll reach
the 50th in no fime at all.

What:

Another commemorational date well worth note in this
DX corner: On u chilly December 12th, sixty years ayo,
one (i, Marconi raised a kite antenna near St. John's
Newtfoundland, and pulled in the historic letter '‘S" xe nt
across the Atlantic by a 25-kw. spark at Poldhu, Lorm\all
Now we hatus can do it with a handful of watts and mama’ 's
clothesline, but it's still a thrill. So much so that Jeevesie's
wailbag, as usual, is crammed with commentary on this
QS0, that QSO, and the ones that got away. . . .

10 phone performs according to expectations of K1IITV,

WA20BN, K3JIQ, WILJV, KiKSY, K6ROU,

WA6s DNM IVM, K8JOB, KOQMJ, I\QRNIx ELis 4
and YL who report plenty of 28-Alc. action by GRs 6JL
7CF 7CK, CTls AP Vi, CX1FL, FASCK, HIS8DGII,

HKOAIL IIPII‘«\ JAs 1FKY 1GDN, KB6CB, KP4s 100
AOW, KR6LY, KZ5WE, gobs of LU-PY friends, PJs 2AP
3AD (28,455 ke.) 1600 GMT, TI2PT, VKs 2ADE 3ANQ
4P, VPs 2LA (478) 16, SBL (s.s.b.), 5EN 6AM, VOs
2JM (180 s.s.b.) 16, 208 4DW 4HX, VR2BC, YN4CR,
ZEs 2JA 74V, a tlock of New Zealanders, ZSs 3AH 7L (328
17, 9G, 4X4FR 5A5TA and 5N2AMS (315) 18, K4K8Y
re marh ‘Some Africa signals ot’f rotary beaws seem quick
to fade out but the rhombic of VQ4HX stays in solid for
hours at a time. Advice to 10-meter -\fnca-hunters Point
your hp vns east on weck ends and keep tuning.”

10 also a week-end diversion these days, keeps
kSILC K6CIF, WA6s DNM IVM and EL4A busy
with CX2BT, DJ&XQ FRIH, HBIIK. VKs 2ADE 2\PK
2GW 2QL 4X.J, XEIOK, ZLs 141 1AMO ING 2RC, £ !
zﬁ)D }7;, and 6BCT 16. The propagational ice is getting t

all right.

15 phone entertains many a former 28-Me. buff and
the hﬂhmzs great, uccording to Kls HTV MOD,

MY KWB OBN OGC SLB, K3KIIK.
WALJV, «b-) IKV KSY, K3FKD, KGROU, WAGs DNAL
IVM ORS K8s JCB OKM, Kos BAIR QMJ, K@s JPL
RNK, EL4s A and YL. The catch: CEs 3BG 3NI 6AC 24,
CRs 6AK 6DU, CT'1JJ, EL2U, GD3UB, HH2s GR R RS

Wl )
\ \\\\\\“ ‘/083?,;&?\‘/:5&2\/1
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HISDGH, HPs 11.B 6MA, HRs 110 2HA (s.s.b.), HVICN,
HZ1AB (s.s.b.), JAx TADD 1CON 2AVO 2BEK 3BAM
JCI 6AFO 7UJ 9UU) 98U all between 1 and 5 GMT,
KA2HO, KB6BS, KGs 4AN 6NAA (s.x.b.). KRés HY T,
JG 2, NG 13, KV4BY, KW6DT (s.s.b.), KZSTB (330) 23,
I.X1s BC BG, 0OD5CU (230) 1y, OEIRS (s.8.b.) 13,
OX3DL, PJs 2AQ 3AI, PZ1s BA BE (251) 19, 0D 23,
)Y IAH 'I‘Ia 2AB 5RV. TT8AD, VKONW, VPs 2AR 2DQ
’(‘:W A 2LS 3RW 4NC 5AK 5BB 5BH (s.s.b.), SLG
8DW. VQ2s JM VZ (240), VR2BC, quite a few NEs,
YN4DWN, YV5s AGM AYB 0, ZB1I'A, ZE2JA. ZD7SE,
4X4s FI JB, 5A3TQ, 5N2AMB (242) 17, IM2FX (210) 15
and 9Q5EB.

15 c.w. is hospitable to K1s HTV JFI' MOD, W2WAMIG,
A2s FQG (117/98 countries claimed worked/con-
llrmcdv. IKL KMY KWB LDC OBN OGC (31/9), QMJ
SLB, K3s CUI ILC (70/43), KHK, K4s IKV KSY WVT,
Kse CWR FRD FPU JBW, W6s RCV WAW, K6s CJF
ROU STZ, WAass DNM (42/36), 1VM ORS, W7POU,
WSYGR, K8s JCB OKM, K9BHR, Kgs JPL RNK, EL4A
and VE7BBB, ),:uu,rou:lv sunnlvmz QSOx with CEs 1AD
201 3RC, LO’[F (34) 23, CRs 61DA (35) 20, 71Z, CTs
LGE 1HX 1TT 2A1, DM3s VL_P\ LVVL EA6AM, EL4YL.
FAx 2VT &TT, FB8ZZ, G3s (JQ GPk and OKV all/VS9,
GC2IFMYV, HAs 1KSA ¢DA, HC1AGI, HR2MT, HZ1AB,
JAs 1ANO 1BWA ICE 1CON 1DZC 2AXP 3AF 3BDO 23,
SIW 3KE 1DZ 5AD 6AKW 7RH SAHX 8BY 8YF,
K7DRK/VO1, KA2MA, KGs 1AA 1FD (25) 14, 4AN
0AJS, KW6s DI DG, KZ5TD, LUIZL (15) 22 Ellsworth,
1.Z1s KPZ KSP, OA1JH, OE8SH (71) 19, PJ3AN, PZ1BH
23, SWs WG W %/Crete (30) 15, TI2LA 22, TN8AU (20)
lh UAs 2KAA OGF (58) 23, !)hl{ (561 0, OKFG (18) 0,
9LL, UB5s -G (3) 15-19, JX KAD, UCG2BB, UP2s KBC
KNP (35) 17, UQ2AN, VKIGP ('Sn) VPs 4TR 5BH (42)
18, 5GT 5MJ (22) 18, 6AF, VOs 208 2VG 3HD 5IB (45)
19, 5IG RBC, VR!B VS9MB, vU2JA, WGGALD,
WIIGECU, WP4s RAF BCX, XEIAX, XZ2BB, YN3KX,
YOs 6XI 14, 8CF, YViDV, ZB1Is HC 0) 20, OKV,
ZC4PB. ZEGJY. ZPs 58C 9AY, 4STRN, 4X4s IT (20) 15,
MH NJ. 5As 2TC 3TQ, SR8AD, 6WSBL (43) 20-21.
5U7AC (5%) 23, 7Gl1A. 9K2AD (10) 16, 9Q5PW (43)
20 and 9USNC.

15 Novice DX is a lively topic once again. \WV2s RQZ
TJT, WV6SBO, KNS8ZTP and WNPAEY uwait
decorative wallpaper from DJs 2KS 7AB, DLs 1IB 4EL
4VO 5HT ull between 17 and 20 GMT, EA7JW, F8FC 21,
G2FFV 21, HB9s ABI AC IC, HK7YB 22 JAs 1ALZ
{BFF IBWA 1COU 1CPZ ICWM 1HEJ 410 5KT 64KW
7KF 7LK 70J 7RH 8ATF 8AH 8YF, KA2MA, KL7AIZ,
KHOEFQ, KX6BU, KZ5SW, I, USNA, OAfs AA 2.’3.
BP 2, OKISV 15, OZ6HS, PYs 1IRG 2FY 4AUN 4EY
0-1, P7IRH 22, bl\IBXOQ SPORF, UAs 2}\-\~\ 1() 3bLl
388 ﬂKIG DLL 2, VE8S8BC 2, VKs 2APK 23, 2PX 2
3RJ 3 4XB ll)Q 2, SNQ ‘2 VO1DJ 19, VS6EC 0
WP4AYP, YN4~\N YViBH, ZC4IB 16, ZLls AJ 2.
LE 3 and 5A3CAD. The frosh are doing welll
4 c.w. sounds more like 20 every night, and many a
complucent rag-chewer finds himself swamped by «
sudden pile-up of DX hunters. IForty-meter fans Klsg JFI'

HTV MOD. WA2s KWB LDC, K3s ILC KHK, K+WVT
K5s CWR UMC, W6s MDK RC V WAW, K6s CIF ROU,
WA6s TVM NNJ (35 countries on 40), W7s DJU LZT
POU, W8YGR, W9JIN, WOPADM (79 on 7 Me.), EL4s A
and YL are havmg a I.Ltv-fall ball with (.E1s AD 1N NC,
CMS8RM, CO2PY, CX10P, DU7SV. EL4s A and YL 1 2
FG7XI, 11As 1KSA 4, 3KGC 5AT 5KD3Z,
0-1, HISDGH 14, HK< 1C¢C 1GE 1 2ADF 31\1{ 7YB
7YC 3, HM4AQ. HP1IE, JAls BFTF CBE (_‘U\I C7.G EC
'MU EZK FYH FT GBC GCA GDN GNX GTZ GX
HVE IAM ISH JE YZ, JA2s ANS ASM AXB AXF BAA
(YL), BDY BFZ BVS CA. JA3s A.%N AUZ BJZ BQH
cx WU, no JAds reported JA5s ADR AFH/mm ¥FQ
TX VK YAK. Jm« AGS AHY/mm ACW ANX BCY YL,
JA7s AFN LK NQ, JAS A DQ AEA AFE AHL BB,
TAQVH, JAfs ACO AIC AK K&"hS 13, KG1s GD FD
FR 7, KM6BI 0, KV4s CE CI/mm, KR6NG. KZ5s in
quantltv. Antarctica’s LU1ZL (6) 23-0, LZII\.SV MIHD,
OA2C. OETFW (5) 5-5, sufficient PYs, PZIAY. Sweden’s
SL5ZL, SPs 2KAE 20N 2WT 8MJ 8WJ 9\ P SV ISM/mm
TI2WR, UAOs X GL KKC LJ LL LU, muny UBS5s,
UW3GQ, VESs UD DU 2-3, NR. VKs 7MZ 742 9GD
OVK (26) 10-11, VPs 2LD 2VL 3ER 3BII (10) 3, 5MJ 6A T
7NQ 98D 0, 9BL U, 9BV 1-2, 9D I8, VRs 2DK 3L,
VO3HD, VSIGZ. n hulf dozen XEs. YN3KM, a tistful of
YUs and YVg, ZB2AD, ZE3JJ, ZS3HX, wmore Zls und 7ZiSx
than we can list, 5A’§TQ and 6WSBL It's just a8 WAGNNJ
sayvs: “‘Boy, this looks like » promising seuson for 10 meters!
Quite dxﬁ’erence in band conditions this year, u lot better.
CGiood openings to I',urope from Six-land, yume line 83-59
signals coming through.”
40 phone is even catching the spirit, KIIITV, WOYGT
and WOPAM capturing HISDGH (205) 7. HK2WO,
HR3HH* HZI1AB*, KHé6s GI'* GG* LUIZL* VK= 2AXK
97) 9, 3DQ (on v, XE1UV, ZL3s PD (100) 6 and LE*, the
asterisks meaning single-sideband stalwarts.

8 c.w. grudgingly gives DX ground under the stubborn

urgings of KIHTV, K3KHIK, WA61VM, W7DJU,
W8s EZX f, YGR, W9JIN, K@JPL, ELIx A and YL. In
addition to the usual Ruropean crowd. activity was regis-
tered by HK3AH, JASANH 14, KL7IR, KP4AXU, VPs
5BH (6) 4, 7NQ (5) 23, UAOZB, \\'4\'0-\ ‘KH6 and some
VK-ZLs. Atrocious 4tmospnencs scored sume unseasonal
encores as autumn waned toward winter upour way. . _.
On 75 phone KIHTYV reports resounding radiations by
G2PU and YV5ANS.

20 phone, where single-sideband rules the rcost, is the
subject of reports from K1HTY, W2WJMIG, K25 [KG
TDI UYG, WA2s [KL KMY OBN, K3KIK, Wis LIV
1UO0, K5FKD, K6ROU, WAGIVM, WSKML, K8JCB,
WOYNMZ, K9QMJ, K@JPL, VE3PV and EL4A. particu-
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