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hallicraffers

R-47 Speaker. HA-4 Keyer
HT-32B Transmitter SX-115 Receiver HT-33B Linear Amplifier

The time-proven excellence of hallicrafters’ HT-32B and

HT-33B. .. the incomparable performance of the new SX-115...
the HA-2 and HA-6 transverters. . . and the fully transistorized

HA-4 electronic keyer. .. now team up to bring you maximum

flexibility and full coverage of 80 through 2metersonSSB,CW and AM.




with

through

inonecomplete SSB/CW/AM station!

Examine these outstanding features

@HTJZB TRANSMITTER.

'FEATURES: Beam-deflection, high level sideband
modulator for low-noise, high-stability signal, Halli-
~ grafters’ exclusive 5.0 Mc. quartz crystal filter with
sideband rejection of 50 db. or more; CTO direct
reading in kilocycles to within 1 kc.; 144 watts plate
input (P.E.P. two-tone). Five band output (80, 40,
20, 15, 10 meters). All modes of transmission—CW,
AM, SSB. Unwanted sideband down 50 db. or more.
Both sidebands transmitted on AM Precision gear
driven CTO, Exclusive Hallicrafters patented side-
band selection. Logarithmic meter for accurately
tuning and carrier level adjustment. Ideal CW key-
ing and break-in operation, push-to-talk and full
voice control system built in. Keying circuit brought
out for teletype keyer.

%HT-33B LINEAR AMPLIFIER,
FEATURES : Rated conservatively at the maximum
legal input. Third and fifth order distortion products
down in excess of 30 db. Built-in R.F. output meter
greatly simplifies tune-up. All important circuits
metered. Maximum harmonic suppression obtained
through pi-network. Variable output loading. Pro-
tection of power supply assured by circuit breaker.
HT-33B is a perfect match to Hallicrafters’ famous
HT-32B in size, appearance and drive requirements.
CIRCUIT DETAILS: This power amplifier utilizes
a PL-172 high efficiency pentode operating in class
ABI1. The tube is grid-driven across a non-inductive
resistor, thus assuring the maximum stability under
all possible conditions, Band switching is accom-
plished by one knob which selects the proper in-
ductance value for each band. The output circuit
is a pi-network with an adjustable output capacitor,
~ accommodating loads from 40 to 80 ohms. 2 panel
meters are provided: one is circuit switched to
measure grid current, screen current, plate voltage
and R.F. output voltage. A second meter continu-
ously monitors cathode current of the PL-172,

HA-2-HA-6

- Y
i [n communications

@) sx-115 RECEIVER.

FEATURES: High order of mechanical and elec-
trical stability; linear tuning; constant tuning rate;
separate noise limiters for SSB/CW/AM; amplified
dual loop AVC with fast attack-slow release; spuri-
ous signal and image rejection better than 60 db.
1 ke calibration marks; transmitter-type VFO with
differential TC; 100 kc crystal calibrator; crystal
controlled 1st and 3rd conversion oscillators; select-
able sidebands; selectivity variable in five steps from
500 to 5000 cycles; product detector for SSB/CW
envelope detector for AM; LF. type noise limiter for
SSB/CW automatic threshold series type for AM;
band gain equalization; audio inverse feedbacks;
“S” meter functions with AVC off. SENSITIVITY:
Less than 1 microvolt on AM—less than ¥4 micro-
volt on SSB/CW. FREQUENCY COVERAGE:
Nine 500 kc segments covering 3.5-4.0 Mc.; 7.0-7.5
Mc.; 14.0-14.5 Mc.; 21-21.5 Mc.; 28.0-30.0 Mc.; (4
segments); and WWYV,

Vi JHA-2—HA-6 TRANSVERTERS. A sensible,
new approach to VHF operation! Engineered with
the usual Hallicrafters precision, these transverters
will convert your present 10-meter station to VHF

. AM, CW, SSB, RTTY, FM capability. All
modes of transmission and reception on your pres-
ent equipment are useable with these units. A nu-
vistor front end in the receiver section provides ex-
cellent sensitivity and noise figure,

FEATURES: Converts received VHF signals down
to 10 meters for reception. Converts 10-meter sig-
nal to VHF for transmission. 5894 tube in trans-
mitter final amplifier can be driven up to 120 watts
input. Can be driven by exciters with 10 to 100
watt capability. Built-in coaxial antenna relay.

IJHA-4 “T.0."” KEYER. Compact design, em-
ploys digital techniques. Fully transistorized. R-47
SPEAKER. Designed for communications. Flat re-
sponse from 300 to 2850 cps. Input impedance:
3.2 ohms,

The new ideas

are born at...

hallicratfers

Overseas Sales: Contact Hallicrafters Commercial Products Division.
Canada: Gould Sales Co., Montreal, P.Q




Beginning today, you can iransmit and receive on G and 2 with one wnit, the Collins
625-1 VHF Converter, and without changing cables. The 628-1 is a self-contained unit
(using exciter's high voltage) and supplies a 3 to 5 db noise figure on receive... 160 watts
PEP input on transmit.

You can use the 628-1 to cover 49.6 to 54.2 and 143.6 to 148.8 mc (crystals for amateur
bands provided). The 62S-1 is system engineered for the S-Line/KWM-2 and needs no
additional power when used with this equipment. And here’s something else. The Collins
62S-1 will convert most equipment operating in the 14.0 to 14.2 mc range.

Visit yout Collins distributor and ask him to demonstrate the 62S-1. Once you've seen the
628-1 perform, you won’t want to be without it. While visiting your distributor, ask him
about trade-in value of Collins S/Line equipment — youlll realize how little it costs to
operate the finest,

1777
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CHART YOUR COURSE TO EIMAC
for dependable, high quality power tubes

CLASS OF TYPICAL OPERATION — SINGLE TUBE
EIMAC OPERATION 3 PPROX. . MAX. LAMENT
e | IO oo rute | 0.6 RAE oo | o orio | LR | o 8 | o | | TLON
BERVICE VOLTAGE (AMPERES) VOLTAGE VOLTAGE (WATTS) (AMPERES) (AMPERES) (WATTS) h;\MPERE;‘
B .100 5.0
34002 | B =100 __ — 2 - . =
SSB 3000 133303 0 3 12 655 14.5
310007 | ~—B.. 240 — - . 25
SSB 3000 670(3) ° 65 30 1360 21.3
AB1/SSB | 2000 .1/.2503) | 350 ~55(5) 0 0/.005(3) 0 300
6.0
4CX250B(M | ¢c/cw | 2000 .25 250 ~-90 2.9 .019 .026 390 “5ET
C/AM 1500 .20 250 -100 1.7 .02 .014 235
AB1/SSB | 2500(8) 172500 | 350 ~55(5) 0 0/.004 0 400
4 6.0
4CX300A C/CW  |2500(¢) .25 250 -90 | 28 016 .025 500 5T
C/AM 1500 .20 250 ~100 1.7 .02 .014 235
f 6.0
4CX1000A | AB1/SSB | 3000 .257,90(3) 325 ~6015) 0 E—‘ooz/.o35 0 1680 “ios
AB1/SSB {3000 |.015/.065(3)| 360 -8515) 0 0/.006 0 130
: 6.0
4.65A c/cw {3000 112 250 ~105 | 1.6 .022 009 270 =5
C/AM | 2500 .102 250 -150 3.1 .026 .013 210
AB1/SSB | 3000 .03/.105(3) | 510 ~9515) 0 0/.006 0 200
B/SSB(4) | 3000 .02/.115(3) 0 0 16 0/.03 0/.055 240 50
4-125A c/cW | 3000 .167 350 | ~150 25 | .03 .009 375 6.5
C/AM | 2500 .152 350 | -210 33 i .03 | .009 300
AB1/SSB | 3000 055/.21 600 | ~110(5) 0 i o0/012 ! O 400
- : : 5.0
4-250A C/CW | 3000 .345 500 ~180 26 | .06 | .01 800 TIE
C/AM | 3000 225 400 ~310 32 ¢ .03 | .009 510
AB1/SSB | 3000 .09/.303) 810 | —14013) 0 ! 0018 | o0 500
4.400A B./SSB(2) 41| 3000 .07/.30(3) 0 0 40 | 0/055 | 0/.10 520 5.0
c/cw | 3000 35 500 | --220 61 | .046 | .019 800 14.5
C-AM | 3000 275 500 | —220 3.5 026 | 012 630
AB1/SSB | 4000 | .17/.48(3) | 1000 -130(5) 0 0/04 | 0 1130
B/SSB(4) | 4000  .12/.67(3) 0 0 105 0/.08 | 0/.15 1870 75
4-1000A : : —
C‘CW | 4000 .70 500 -150 12 137 .039 i 2100 21.0
C/AM | 4000 .60 500 200 11 132 .033 1910
3CX100A5 | C/CWI(7) 800 .08 ~ —-20 6 .03 27 6.3
2C39A C/AM() | 600 .065 -16 5 — .035 16 1o
{11 Ratings also apply to 4X250B. (51 Adjust to give stated zero-signal plate current.
{2) Ratings apply to 4-250A within plate dissipation limitation. (8] For operation below 250 Mc only.
3} Zero signal and maximum signal dc current. (7) At 500 Mc.

{4) Grid and screen grounded, cathode driven.

Above you see popular Eimac tube types suitable for ham transmitters. Remember
this chart when you need a tube. And remember the name Eimac. It means power.
Quality. Dependability. For Eimac has more know-how, more experience with
power tubes than any other manufacturer. Your local Eimac distributor can
supply vou with any of these tubes listed and Eimac sockets to
match. Or for complete data, write Amateur Services Department,
Eitel-McCullough, Inc., San Carlos, California. Subsidiaries: Eimac,
S. A., Geneva, Switzerland; National Electronics, Geneva, Illinois.
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Many Thousands of Famous PR Crystals
In Popular Frequencies Are Always

AMATEUR TYPES

e FUNDAMENTAL, PR
*®4 TYPE Z-2—Frequen-
cy Ranges in Kcs.:
3,500 to 4,000 (80-
. M); 7.000 to 7,425
- (40M); 8,000 to 8,-
@ @ - 222 (2M); 8,334 to
| B

9,000 (6M) = 500

Cycles ...$2.95 Net
(All Z-2 Crystals calibrated with a
load capacity of 32 mmfd.)

— Third Overtone,
AP PR Type 1-9A,
A W\ 24,000 to 24,666
‘\ N and 25,000 to

&9 = 27,000 Ke., = 3

Y Ke. ..$3.95 Net
6 Meters, Fifth Overtone, PR Type

$4.95 Net

Citizens Band, PR Type Z-9R
005% oot $2.95 Net

ORDER FROM YOUR JOBBER

In Stock, Ready for Immediate Shipment

e

Here is one section of the Stock Room where fin-
ished PR Crystals are kept. There are hundreds
of crystals in each drawer, and hundreds of
drawers in the room. PRs in popular frequencies
can usually be supplied immediately out of this
stock. Your jobber has a supply of PR Crystals.
If he cannot furnish the exact frequency you
want, he can get it in a hurry from the factory.

Since 1934, amateurs everywhere have ap-
plauded the fine dependability, activity, high
output, economical operation and hair-line
accuracy of PR Crystals. Get PRs now for
vour rig, and you’ll have the finest precision
frequency control that money can buy!

Since ";'?‘3 1934

USE AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC.
COUNCIL BLUFFS, U.S.A,




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
mnonth (for preceding month) direct to the SCAI, the udmuuatmtne ARRL official elected by wembers in each Section.
Radio club reports are also desired by SCMs for irelusion in QST. ARRL Field Organization station appointments are

available in areas shown to qualified League members holding Canadian or FCC mnateur llcense, Cenera or (onditional
(Class or whove. These include ORS, OES, OPS, OO0 and OBS. SCMs desire applications for SEC, XC, RM and PAM where
vacancies exist, O XS, v.h.f. bands appointiment, is available to Techniciuns and Novice, as well ag to full-privilege amateur
licensees.

—_— . ATLANTIC DIVISION S —

lsustern Ponnsylvumn W3ZRQ Allen R. Brelner 212 Race St. Tamagua
Muaryland-D, C W3dZY Andrew . Abrum\m REFD 1 Smithsburg, Md.
Delaware R3GKF M. I, Ne'so 505 Militown Rd. Muarshalltown
Southern New Jersey 2BG Herbert (', Bmoks K00 Lincoln Ave. Palmyra
\Western New Yurk W2HUK  C'hurles I'. Hansen 211 Rosemount Drive HRuffalo 26
western Penusylvania W3UHN  Suthony J. Mroczka 475-5th 5t I onora
— — . CENTRAL DIVISION P
Illinols WIPRN Edmond A. Meuger 1520 Soutb {th St, springield
indiana WOFWH  Donald L. Holt 1312 East 28th St. Anderson
Wisconsin KYGSC Wenneth A. Kbneter 822 Wauonu Truil Fortage
-~-DAKOTA DIVISION . - [
North Dakota WPHVA Harold A, Wengel 305-3rd St.. 8, W. Minot
South Dakota WPRRN  J. W. Blkorsk} 1900 S. Menlo Ave. Sloux Fullg
Minnesoti WOOLX  Mrs. Helen Mejdrich Route 3 Mtkin
.. - DELTA DIVISION e
Arkansas K5CIR Qdia L. Musgrove 1321 W, Baraque Ave, Pine Blun
Louisiuna W5EMO  ‘'homas J. Morguvi 3409 Beaulleu iSt. Metuirie
Aligulssippl WSEMM 8. H. Hulrston 2321-27th Ave. Merldian
Teunessee W40UG David ¢, Goggio 1419 Ikavell Dr, Memphis 16
. GREAT LAKES DlVlSlON
Kentucky W4BEW Elmer G. Leachman P. O Ashland
Michigan WELNX Ralph £, Thetreau '7"09 \\ slx Mile Road Detroit
Oblo WEAL Wilson E. Weckel 3118 T'uscarawas St., \W. Cunton ¥
.— HUDSON DIVISION e
h.xstern New York W2EFU heorge w Ir.o.cy 1138 North Country ‘Club Drive HLhenecta.dy
N. Y. Long island W20BU (aeorge e, Jr. 3 Dulsy lune mmuck
Nurt.heru \ew Jersey WA2APY  Duanlel u L.u-lu 216 tirove Ave. :\l(‘t.ut.hcu
_ MIDWEST DIVISION - e e
lowa \VUNTB Dennis Burke 1418 Dougias Ave. Ames
IKuusas WRALA . lelund Cheney 5114 Levitt Dr. \Vichita 7
iIissour! WOTPK Alfred k. Schwaneke Lidgar Star Rte. Rolla
Nebrusha WPEXP C'burles . MoNeel Route 4, RI'D North 'latte
. NEW ENGLAND DIVISION_ . [
(‘onnecticut WIFHP Robert J. O'Neil Hard Hill Road tethiehem
Mudne+ WIYYW  Rovert Heaulleu ¥ Park st. Livermoure Fulls
Isustern Mussachusetts WIALP Irank L. Baker, jr. 85 Solur Ave, Braintree 35
\Western Mussachusetts WIBVR Percy (. Noble R Bt. Dennis St. Westtield
New tHumpshire WIYHIL Mbert 1. Llaworth 356 Douglus St. Muanchester
Rhode lslund KlAAV John E. Johnson 30 Frult St. Pawtucket
Vermont Wik Miss Flarriet Proctor PO, Box Y isust Mliddlebury
,,,,, _NORTHWESTERN DI1VISION - S,
Alaska KL7BZO  Kenneth E. Koestler 2005 Sunrise Dr. Anchorage
tdabo W7?GGV Are. Helen M. Muaillet  Route 1, doum Pucatello
Nontana W7KUH Walter R. Murten BU21-6th A Cireat alls
Oregon W7AJN Everett H. France 3335 S.E. 1161.!1 Ave. Portland
1y ashington wWrpPGyY Rabert B. U'hurston 7700-318t Ave., N.L. Seuttle 15
R - PACIFIC DIVISION i
Hawall * KHBARL Mllke Feru
Nevada W7PBV Leonard M. Norman
Santy Clura Valley WBZRJ Jean A. Gmelin 1059 Huntingdon Drive
fuust Buy WEUJ W B. W. Nouthwell 200 South Seventh st.
Sun lruucisco WweBlLp Wilbur 5. Bachman ¥0 Dartmouth St, Sun 1' runcisco 24
Sacramento Valley WeBLY seorge R. Hudson 9 Meer \Way Saeramento
sun Joayuin Valley weJru RKulph Suroyan 204 K. Townsend Ave. i’resno
ROANOKE DIVISION .
North Carolina WACH N. J. Boruch 514 Sunset Ave. \Wilmington
South Curolina KiHDX Lee I, Worthington 413 uc.stvlew Drive Spactanburg
Virginla WiQby Robert L. Iollmur 1057 Dune 3 Norfolk 3
west \Virginia W8JM Lyonald B. Morris 11 Alcx.u.\dcr Place Fulrmont
s — o — ROCKY MOUNTAIN DIVISION
‘olorado KOTTB Lonald Ray Crumpton 1200 Alexander Circle Pueblo
tab W7QWH omas H. Miller 3148 South 3380 Eust Salt Lake Uity y
New Mexico W5ZHN Cturl W. Frang 24238 Krogh Court, N.W. .\lbuquuquc
\Vyoming W7AMU L. D. Branson 342 Bouth Elk Casper
SOUTHEASTERN DIVISION -
Alabama KAKJD Willfam 5. Crafts Route 3, Box 233 Athens
Eastern Florida WiQvJ Gearge k. Cushing Box U415 Jucksonville 11
\estern IMlorida W4RKII  frunk M. Butler, jr. 494 Elllott Rd. 3
Cieorgla WiLG James A. Giglio 1378 Metropolitan Ave,, S.E.
\West Indles (P, R.-V.1.) KPS Willlam Werner 563 Ramon Llovet 1) T H)
. Rio Pledras, P. R
Canal Zone KZ3TD Thomus B. DeMleis P, L. Box L1111 Bulboa
e ——— .. -—— _SOUTHWESTERN DIVISION
L.0o8 Angeles WHFNE John A. McKowen m45 8. Purche Ave nglewood
Arlzona WIQZH henneth P. Cole 2] East Cumelback, ‘Bulte p-15 l‘boenlx 12
sun Dicgo W6LRU Don Stansifer 44 27 Pescudero Sau Dlego 7
Sauta Burbara KGAAK Willlum . a‘nclton 2036 urundview Drive Cutnurillo
— . _— WEST CULF DIVISION e
Northern '[‘exuy WVSBNG L. L. Hurbin 4415 C'afmont Forth Worth 7
OKlahoma WoDRZ Adrian V. Rea Bo3 etchum
sSouthern ‘exas WoukN Ruy K. kyggleston 110 rnon Drive Curpus Christl
e — : CANADIAN DIVISION —ooo S
Murltime VEIWS . . Weeks Hurvey Statlon, N, B,
ontario VE3ING Richard W, Roberts 170 Norton Ave. Willowdule, Coronto, Unt.
Quebee YEZDR oW, SKurstedt 62 St. Johns Rd. Pointe Claire,
Montreul éd P.oQ.
Alber! VEBTG llurry Harrold 15&&-5!!1 Ave. N. Lethbridge, Alta,
Brluah Columbia VEIFB 115, Savage \West 12th Ave. Vaucouver 5, B, U,
Manitobu VEHY AL 8. Wautson w Lanurk sSt. Winunipeg
Baskutchewan VILoBI, J.:.(.l\ ‘Robinson 1527 bigin Rd. Reginy

6 ¢ ()1Mclal appointed to act temporarily In the ubsence of a regular officiul.




GPT-200K

200 KILOWATTS

SRSt U

This is a compiete general purpose
transmitter providing SSB, ISB, AM, (AN/FRT-GZ)
compatible AM, CW, FSK and FAX modes
of operation. Accuracy and resetability is 1 part in 102
per day with tuning in 100 cps steps from 2-28 mcs.
Conservative ratings provide reserve power for
maintaining peak power under conditions of complex
waveform transmission, such as 64 tone voice fre-
quency modulation, while adhering to signal to dis-
tortion ratio of at least 35 db. The final ampilifier in
the GPT-200K is air cooled. This transmitter is capa-
ble of 20 kc bandpass at the 3 db points.

For complete detailed specifications,
request TB 1014A.

THE TECHNICAL MATERIEL CORPORATION
MAMARONECK, NEW YORK

and Subjidiaries
OTTAWA, CANADA o ALEXANDRIA, VIRGINIA o GARLAND, TEXAS e LA MESA, CALIFORNIA

(Y] e
Co, o
MMUNIC SAN LUIS 0BISPO, CALIFORNIA o LUZERN, SWITZERLAND e POMPANO BEACH, FLORIDA
1




RADIO RELAY
LEAGUE e,

is a noncommercicl assoc:ohon of radso umuteurs, bonded for

odvoncement of the radio art and of the public welfare, for the
representation ot the radio amateur in legislative mdﬂers, and far
the maintenance of fraternalism and o high standard of conduct. :
Itis an inicorporated dssociation without cop:fol siock chur*ered,
unde- the lows of Connecticut, Ifs affairs are governed by a Board -
of D:rectors, elected every two years by the generuI membershup

is noncommercml cmd no one commerclclly engaged in the mani:
facturee sale or rental of radio apparaius is ehg:ble to membersh:p

cclly every worth-while amateur in the nahon &ihd has a hlstory of -

glonous qchlevement as the stondcrd beorer m amateur affa:rs.

interest in amateiir radio is the only essenhcl qual:f‘cahon, owner-

ship of a transmitting station and knowledge of the codé are not
prerequisite, although full voting membershnp
licenséd amateurs.” . - 7 e e

All general correspondence should be’ addressed to the admxms-
trative heodqunr'ers dat West Hcr?ford Connechcut

Past .Pres:dents
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Trea:urer S .i DAVID H, HOUGHTON
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Secretary & General Monager Emerifus. A. L. BUDLONG; W1BUD
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Assistant Secretories . .
RAYMOND HIGGS, W60GI/1 GARY L. -FOSKETT, WIECH
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Geriéral Counsel s e e ROBERTM BOOTH JR., W3PS
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Associate Counsel .. oo ARTHUR K. MEEN, VE3RX
Suite 405, 19 R«chmond St. West, Toronrol Ont. :
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-GEORGE. GRAMMER, W 1DF
s PERRY FWILLIAMS, WIUED .

DIRECTORS

Canada

NOEL 1, - \TON
1t.R. 3, Burlington, ©
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116 Ouk Ridge Drive, Bule d'Crfec, ‘Quebec
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“It Seems 0 Us...”

Our Building Fund

IN' the early days of the League, Hiram Percy
Maxim and some of his amateur friends
donated the funds to get our organization on its
way to a successful career. By present stand-
ards, and in view of what l).lppened since, the

— A New Challenge

An inquiry to our membership indicated
overwhelming support for a campaign to ruise
the funds by individual contribution, and the
directors decided to pursue that course at
annual meeting last May. Morton B. Kuahn,

amount they o R, W2KR, has
contributed ““Iguilome | I ~—i+—1 done un out-
scems  pitifully 1. FUND +——— | —+ ‘ standing job as
small. But it [_ [ SROWTH ™™ . chairman of the
id the job, and == ™51 building com-
their confidence : £ mittee. The
in the future of [~ ¢ T i | campaign got
amateur radio wee bt — 1 underway last
and the League 7 year, and since
was justified far —f— A1 then he and his
beyond their — N B A 1 committee have
wildest dreams. /ﬂ,* =~~~ raised well over
The foundations FR N Zo - $100,000. More
they laid half o — S S — : than 8000 mem-
centuryago were ™ I = 1 bers have par-
strong on(})ls, and ST T ——1— ticipated and
we owe them a = (AT NN N NS I contributions
deep measure of ¢ - L e o s —_ s s s continue o ar-
gratitude. e " rive steadily.

From a few hundred members in 1914, the
League has grown tn over 100,000 tml.n'
From the voluntary efforts of » handful of
individuals, we have enlarged the staff or-
gunization to 65 full-time people in the publi-
cation. communications, technipal and admin-
istrative departments of our| headquarters.
During just the past 18 years,|{the number of
amateurs and League members has tripled,
yvet our headquarters physicalff:wilitics have
remained the sume. The result l;‘S that our staff
is attempting to curry on the League's work in
outmoded, cramped quarters. Two years ago
our directors decided — und wisely, I think —
that a new headquarters building wasa “ must.”

The League is in good financjal shape. Thus
we might have financed the construction by
dipping into reserve funds and by going into
debt. But these reserves had been slowly
accumulated over a long period of yeurs
agrainst the possible need of a ralnv day, and it
did not seem prudent to dissips te them in this
way — let alone to incur an unpaid obligation.

There ure some members of the League who
have been particularly suecessful in their busi-
ness ventures, und who feel an obligation to
amateur radio as the thing which first kindled
their interest in a carcer in electronics. A small
group of these men have joined together to
create a fund of $75,000 — more than half the
amount still outstanding — on condition that
it will be matched dollar-for-dollar by the
membership at large. The League is deeply
erateful for this offer.

I believe this is a reul challenge - for any
future contributions which our members make
will be matched by an equal amount from this
public-spirited group. Thus, every dollar that
is donated from now on will do the work
of two dollars in completing the building
project.

The generous response we have had from
these old-timers will, I know, give an enormous
lift to the Building Fund drive, and for the
first time the goal is now in plain sight.

HERBLRT HOOVER, JR., WOZH
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COMING A.R.R.L. CONVENTIONS

May 18-19—Pacific
California

May 25 —- ¢

June 1-2 — Oregon State, Eugene

June 79— West Gulf BDivision,
Allen, 'Texas

June 15-16 — Rocky Mountain Division,
Pueblo, Colorado

June 30 and July 1— Saskatchewan
Province, Moose Jaw

July 6~7— West Virginia State, Jack-
son’s Mill

Aug. 31 and Sept. 1 — Atlantic Division,
Washington, D. C.

September 11— Kentucky State, Lex-
ington

September 28 — Ontario Province, Ham-
ilton

October 4-6 — ARRL National, Cleve-
land, Ohio

October 11-13 — Southwestern Division,
San Dicgo. Calif.

October 26-27 — Midwest
Wichita, Kansas

November 29-30 — Delta Division, Lafa-
velle, Louisiana

Division, I'resno,

Mc-

Division,

* The Wisconsin State Convention shown in A pril
QST should harve been iisted as a hamfest: sce this
month's Hamfest Calendar.

= e e g TS o e oo T oy

mfest C’a]end%

Sce Page 41

I

PACIFIC DIVISION CONVENTION
Fresno, Calif. — May 18-19

The Pacific Division Convention will take place
on Saturday and Sunday, May I8 und 19, in
Fresno, California. Headquarters for convention
activities will be the Towne and Country Lodge.
A full slate of technical talks and demonstrations
is planned, plus many interesting activities for
YLs and XYLs. ARRL President tlerbert
Hoover, Jr., W67H, and Pacitic Division Direc-
tor Harry ngwicht, W6HC, are featured speak-
ers, together with ARRL National Emergency
Coordinator George Hart, WINJM.

The pre-registration fee of $6.50 per person in-
cludes the convention banquet: requests should
be postmurked not later than May 7. For further
information on registration and motel reserva-
tions, contact the Registration Chairman, How-
ard Craven, W6DUD, P.O. Box 783, Fresno,
Culifornia.

OREGON STATE CONVENTION
Eugene, Oregon — June 1-2

The Oregon State Convention will be held on
Saturday and Sunday, June 1 and 2, in Eugene.
Activities, which will center at the Eugene Hotel,
will include several technical talks, various con-
tests, group meetings, and a ‘“swap-shop.” An
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interesting program for the ladies is planned, in-
cluding tours, a ‘‘make-a~-purse’’ centest, and a
fashion show. There will ulso be an opportunity
for those arriving on Friday evening to register
and get together informally. Convention uctivi-
ties will terminate with the convention banquet
on Sunday afternoon.

Pre-registration will be $10.00 for amateurs,
$5.00 for non-umuteurs, through May 10; $1.00
additional for either, after this date. Kull regis-
trations will include the banquet, Sunday break-
fast and Sunday meetings, Hospitality room and
ull other econvention activitics. Requests for
tickets and hotel or motel reservutions should be
sent to O.A.R.A., 1075 West Hilliard Lane,
Eugene, Oregon.

WEST GULF DIVISION CONVENTION
McAllen, Texas—June 7-9

The West Gulf Division Convention will be
held on Friday, Saturday and Sunday, June 7,
% and 9, in MecAllen, Texas, at the newly com-
pleted McAllen Clivie Center. Friday evening
will be highlighted by the pre-convention party
to be held at the Fairway Motor Hotel. Acronau-
ticul mobile stations will be weleomed by the
acronautical welcoming committee; the conven-
tion site is next to the airport.

ARRL First Vice-President “Soupy” Ciroves,
W5NW, will be the muster of ceremonies on
Suturday, when a number of speakers will be
on hand. Jim Suge, of Southwestern Bell Tele-
phone, will speak on the muaser; R. W. Drobish,
WIQVA, of Hallierafters, will give a tulk on
“Operation World Wide”'; aund Irving Seligmann,
W5SUB, will speak on printed circuits. Also
present will be Mujor Henry C. Becker, Chief of
Army MARS; ARRL Technicul liditor (icorge
Grummer, WIDF; Harold Vance, K2FF, ot
RCA; Wayne Gireen, W2NSD, of #; and Bill
Ashby, K2TKN, of Cornell Dubilier.

During the course of the convention, there will
be luncheons for v.h.f., sws.b., RTTY and pro-
grams for the ladies. Initiations will be held for
both the Royal Order of the Wouff Hong and
SWOOP, Activities will conclude with the han
quet on Sunday afternoon.

Registration is $10.00 in advance (including
the pre-convention party) or $10.00 at the door
and $1.50 extra for the party. For more informa-
tion, contact the Magie Valley Radio Club, P. O,
Box 3589, Station {, McAllen, Texas.

ARRL NATIONAL CONVENTION
Cleveland, Ohio — October 4-6

Vacation planning time is here! Be sure to set
aside a few days to attend the 13th National
ARRL Convention, October 4-5-6, at Cleveland,
Ohio. Cleveland is a great convention city with
maty attractions for all members of the family.
Those coming long distances are fortunate indeed
as the countryside will be decked out in its most
beautiful fall colors.

Convention headquarters will be in u brand

new section of the Sheraton-Cleveland Hotel
(Continued on page 164)
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A Four-Element 20-Meter Beam

The four-element quad at WBAIW has a driven element (second from left in this view), reflector, and two directors. The
boom and supports are aluminum tubing. Horizontal crossarms are broken by insulators to minimize coupling to the
antenna. Continvous wire loops, with no stubs, are used for each element.

The Multielement Quad

BY LEE BERGREN,* WgAIW

e quad made its appenrince on the wmateur
bands shortly after World War I, und since
that time it has been pretty much a contro-
versial antenna. Probably the reason for this is
that some of the information published :und
voiced over the air has not been correet. Whether
or not. the quad is superior to the Yagi can usu-
ally start an argument. However, unless all the
conditions ure fully defined. the argument has
little or no menning. Reviewing a few of the quad
fundamentals is perhaps in order before going into
the details of the four-element quad shown in the
photographs.
The quad in its simplest form consists of 2
"% Radio Industries, Inc,, 1319 Central Ave., Kansas City,
Kansus.,
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length of wire formed into a square with o side
length of approximately 14 wavelength. The wire
diameter can vary several sizes with little effect
on the antenna performance. The feed-point
terminals are located either at the middle of one
side or at one of the corners, as shown in Fig. 1.

The author discusses the results of
his considerable experience with quad
antennas in this article, and in addi-
tion gives constructional details of a
Jour-loop quad that has given an ex-
cellent account of itself in DX work,
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Fig. 1—Two quad loop configura-
tions. In either case, feeding at

The popular quad configuration has been
driven element with a parusitic reflector. Not too
much has been done with multi-element quads,
and it seems to be popular belief that not too
much could be guined by wlding directors. Like
many old wives' tales, this is fur from the truth.
It is well known that dircetors on a Yagi-type
antenna will increase its directivity and gain,
and it is equally true that the directivity and
gain of quad-type untennas respond similarly.

Polarization

The polarization of the quad depends on where
it is fed. If the feed point is at either the top or
bottom, the antenna is horizontally polarized.
If the feed point is ut either side, the antenna is
vertieally polarized. Or, as illustrated in Fig. 1,
feed points . and 1’ in either configuration will
vield horizontal polarization and feed points B
und B’ will yield vertical polarization.

A or A’ will result in horizontal
polarization; feeding at B or B’
will give vertical polarization.

As a point of interest, the quad's response to
polarization opposite to the one intended is down
some 30 db. This cun be proved mathematically
and quite simply verified experimentally. Assume
that the quad is used as u horizontally-polarized
receiving antenna with an r.f. milliammeter in-
serted at point .1, and that a balanced horizontul
dipole transmitting antenna is located on the
quad axis several wavelengths awuy. Power into
the transmitting dipole is increased until the r.f.
millismmeter in the quad reads full scale. Then if
the yuad is rotated 90 degrees about its center
axig, the milliammeter reading will fall to near
zero, showing that the response to vertical po-
Jarization is down more than 20 dh. (20 db. iy
about the maximum that cun be read from full-
scule to near zero on a thermocouple-type meter.)

Why use horizontul polarization? Well, prin-
cipally because this type of polarization is casier
to work with. A horizontully-polarized quad with

Boom support, rotating mechanism, and feed. The coax cable is supported on standoffs from the lower half of the
driven-element vertical crossarm, to reach the feed point at the lower corner of the quad loop.
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Fig. 2—Measured horizontal directional patterns of the four-element quad at three frequencies in the 14-Mc. band.
Driven element resonated at the band center, directors adjusted for maximum gain at high-frequency
end, reflector adjusted for maximum gain at low-frequency end.

the desired number of elemeunts can be tuned at a
convenient height above ground (14 wavelength
or so) and when put on the metal tower or pole
it will still be in tune. If the antenna were verti-
cally polarized, it would certainly be detuned
when put on the tower. The reason for this, of
course, 18 that the metal in the tower and the
vertical transmission line would couple to the
antenna elements, disrupting the current re-
lationships that make it a directional antenna.

Of the two configurations in Fig. 1, the one
with the leed points at the midspan has been
most, generally used. However, there are two
good reasons why the quad should be fed at a
corner. First, the vertical supports for all ele-
ments can be made of aluminum tubing. Since
the antenna is horizontally polarized this metal
in the vertical plane has essentially no effect
on the performance and, as is well known, alumi-
num tubing of the hard-tempered variety is an
excellent material for antenna construction.
Sccond, the high-current points of the antenna
are physically separated by a greater distance.
Each clement loop in a horizontally-polarized
quad consists of two half waves in phase stacked
vertically. The greater the physical separation
of the high-current points in the two half waves,
the lower the angle of maximum radiation in the
vertical plane. The current distribution in. a
half-wave dipole is known to be approximately
sinusoidul, so it scems sufe to assume that the
current distribution in 1 quad element is also
sinusoidal. Using this hypothesis and by enrrent
summation, it can be shown that the stacking
factor of the two half waves in phase in each
element loop is improved by feeding at a corner
ruther than at the midpoint of a span.

Vertical-Plane Radiation

The guin and tuning of & quad antenna go hand
in hand, but this is equally true of any multi-
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clement parasitic-type antenna. The gain of ama-~
teur antennas is always referred to in the hori-
zontal plane, because it iy physically imprac-
ticable for the ham to determine experimentally
what happens to the radiated wave in the vertical
plane. The vertical pattern of a given antenna
can be calculated, but this is the best that we
can do.

But the value of & DX untenna is certainly
more dependent upon what happens in the verti-
cal radiation plane than in the horizoutal plane.
For a DX antenna it is foolish indeed to worry
about a few db. horizontal gain and completely
ignore where the radiated energy is in the vertical
plane. Unfortunately, about the only control of
the cnergy in the vertical plane is the antenna
height and vertical stacking of clements. It is
axiomatie that for long-haul communications the
lower the vertical angle the better the results.
The quad, with the two half waves stacked
vertically in cach clement loop, will have a lower
vertical angle than a comparable Yagi, both
antennas being at the same height. Operationally,
this means that a long-haul DX station will be
heard carlier and longer on the quad than on a
Yagi, both with comparable numbers of elements,
boom length, and height.

Bandwidth

Another aspect of amateur parasitic beams that
appears to be neglected is the gain-bandwidth
characteristic. What is the gain of the antenna
at the high end, middle, and low ¢nd of the
operating band? Again, you can't have your cake
and eat it too, and it must be decided what is
wanted. Different approaches can be used to
maximize the antenna gain-bundwidth, but in the
final analysis the greater the bandwidth, the less
the gain.

For instance, if maximum gain is desired at
both 14.0 and 14.35 Me. in any parasitic-type
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ST DIRECTOR

2ND DIRECTOR

REFLECTOR

HOLES MACHINED AT RIGHY ANGLES IN
BOOM TO PROVIDE A SLIP FIT FOR
CROSS ARM SUPPORTS.

TWO 4"0.0, X.050"WALL X 15 FT LONG
SECTIONS OF IRRIMTION TUBING,
JOlN(D TOGETHER BY A 2FT. SECTION

OF ALUMINUM PIPE, PIPE MACHINED
FOR SLIP FIT IN TUBING, SECURE BOTH
SECTION WITH 14-20 OR LARGER
THRU BOLTS,

" 50-0HM COAX
CONNECTION

ELEMENT SPACING
DRIVEN ELEMENT TO REFLECTOR— o' 8-1/2"
DRIVEN ELEMENT TO IST DIRECTOR- 3' 4°
IST DIRECTOR TO 2ND DIRECTOR- 10" 6-1/2"

Fig. 3—The four-element quad.

antenna, the parasitic elements must be stagger-
tuned. The four-element quad shown here was
tuned for maximum forward gain with the driven
element resonant at 14.175 Me. ‘The reflector was
peaked at 14.0 Me., and both directors were
peuked at 14.35 Me. Fig. 2 shows the horizontal-
plane pattern at the three frequencies. Choosing
other peuking frequencies for the directors and
the retlector perhaps might improve the gain over
the entire 14-Me. band,

Feeding

The antenna and the feed line should always be
considered as two sepurate and distinet problems.
The antenna should be {uned us desired — for
maximum gain or maximum front-to-buck ratio.
After tuning, the driving-point impedance should
he determined and then the transmission line
should be mutched to this impedance.

If the impedances work out properly, u coax
transmission line can be connected directly into
two open terminals (as at A in Fig. 1). This at
first would appeur to have the bud effects of un
unbalanced to bhalanced feed. However, the
closed-cireuit. loop of the guad driven element.
provides a metallic return circuit. for the trans-
migsion-line enrrent and, in the writer's opinion,
tends to maintain balance. The good pattern
symmetry (Fig. 2) at the center frequency shown
by the antenna desecribed later gives support to
this assumption.

Mechanical Considerations

‘The mechanical problems of a quad are more
complex than the electrical problems. The wire
loop elements are simple, but the supporting
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crossarmy for the wire loops and the crossurm
nwounting to the boom ecin get complicated,
cumbersome and diflicult. Bamboo crossarins
are structurally weak and do not stand the weather
well. Fiberglas tubes for the crossurms wre cx-
cellent. but expensive. If consideration is given
to the electrical design, aluminum tubing can
be used for the crossarms.

As previously shown, if the corner feed system
is used and the antenna is horizontally polarized,
the vertieal erossarm support can be metal tub-
ing. However, if the horizontal crossirm support.
i8 4 continuous picce of metal the antenna will
not tune, since the metal is in the plane of the
horizontally radiated wave and is too close to
gelf-resonance. However, no current will be in-
duced in the horizontal metal-tubing supports
if the supports are broken into scetions by in-
serting two insulators on either side of the hoom
(see Fig. 4). Low-grade insulution material that
has the required mechanieal strength is all that is
required — hardwood boiled in wux, or phenolic
plastie, will be adequate. The crossarm supports
can be fastened to the boom by a spider or run
through the boom us described later.

A 4.FElement Antenna

The construction detuils for the four-clement
20-meter quad are illustrated in Figs. 3 and 4,
A 30-foot length of 4-inch-diameter aluminum
tubing i3 used as the hoom support. The alumi-
num crossarm supports for the quad wires are
mounted directly through holes bored ut right
angles in the boom at the appropriste element-
spacing locations. The crossarms are held in posi-
tion by bolting to a g-inch aluminum plate

QST for
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Fig. 4—Crossarm construction and mounting details.

hetween the two. The 30-foot boom iy cut into
two 15-foot pieces which slip over a 2-foot length
of aluminum pipe muchined to fit. "This 2-foot.
length of pipe ut the center of the hoom provides
material of adequate strength und thickness for
bolting with clamps aud adupters to the untenna
rotator. ‘I'he insulators in the horizontul cross-
arms, it made from hardwood, should be impreg-
nated with wax or parattin to limit the moisture
absorption.

The quad wires can be adjusted to a square con-
figuration by adjustment of the protruding
lengths of the dowels on the horizontal arms and
the adjustment of the positions of the conduit
clamps on the vertical arms. At each point of sup-
port, the wires ure mounted to a ceramic insulator

L4 inches long. Although not shown in Fig. 3, it is
advisable to put a vertical support at the center
of the boom to which guy wires can be run from
euch end. This will take the droop out of the
hoom.

Tuning

The tuning of a multielement quad is straight-
forward. This one was tuned with the boom
about 17 feet above the flat roof of a four-story
building. 1t was adjusted for maximum forward
guin as o receiving antenna using un r.f. milli-
ammeter, connected directly to the two wires at
the bottom corner of the driven clement, us the
indicator. ‘The transmitting antenna was u bal-
anced dipole ut the same height as the gquad and
114 wavelengths away. Twenty-five watts into
the dipole guve a good reading on w 100-ma. r.f.
meter,

The total loop lengths were adjusted for maxi-
mum r.f, indication at the frequencies seleeted to
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give a good gain-bandwidth product. Stub tuning
in cach of the elements is a good way to start the
tuning procedure, but for hest performauce the
finally-tuned antenna should have no stubs. The
current distribution in each loop e¢lement is best
when the element is o continuous loop with no
stubs. With the tuning mentioned earlier and
the clement spacing shown in Fig. 3, the following
arc the total loop lengths for each of the elements:

Driven Element 70 feet 114 inches

Retlector 72 feet 114 inches

First, Director 69 feet 1 inch

Second Director 69 feet, 414 inches

The impedance at the terminuls of the driven
element is approximately 62 ohms, meusured at
the center of the 20-meter band, so 50-ohm coux
connected directly to the terminals wus consid-
ered to give an adequate match. Fig. 5 is a plot
of the v.s.w.r. over the 20-meter band. Admit-
tedly, this could be improved, but it wus not
considered to be worth the ctiort.

A few words concerning the horizontal pattern
plots, Fig. 2, are in order. These mcasurements
were made using the quad as a receiving antenna
at u boom height of 75 feet. The signal was sup-
plicd by a horizontally-polarized antenna one-half
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Fig. 5—Voltage standing-wave ratio in 50-ohm cable as
measured across the 20-meter band.
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Fig. 6—Power pattern at 14,175 kc. showing the half-
power beam width.

mile away. With the quad oriented head-on to the
transmitting antenna, the power level at the
transmitting end was set, to give 3500 microvolts
input to the receiver. This power level was held
constant. As the quad was rotated for the pattern
plot the input microvolts to the receiver were
nicasured by comparing directly with a General
Radio Type 1001 A signal generator. This way the
microvolts for each plotted point as the quad
was rotated were accurately known.

Although, as previously stated, the horizontal
gain of a horizontally-polarized antenna tells
only part of the story, the pattern plots, Fig. 2,

do give an indication of the merit of the four-
clement quad. Some conclusions can be drawn
from these patterns. As indicated by the relative
areas of the plots, u sharp cutoff of power guin
oceurs as the applied frequency is lowered from
the frequency of optimum tuning, with a more
gradual reduction of power gain as the frequency
is raised. This then means that greater bandwidth
is achieved by tuning the quad untenna for
optimum operation near the low-frequency end
of the desired range.

The directivity of an antenna can be caleulated
with fair accuracy using the half-power heam
widths as taken from the plotted unidrectional
power pattern.' Fig. 6 is the pattern plot, in
power, of the four-clement quad at 14.175 Me.
The caleculated gain is 12.35 db. with respect to an
isotropic source, or 10.2 db. over a half-wave
dipole. The directivity less the ohmic losses is the
gain of the antenna, If the antenna radiation
resistance is not low, the ohmic loss can be
neglected, and then the directivity and gain will
be the same. This is a valid assumption for the
quad because for a multiclement parasitic an-
tenna it does have a relatively high radiation
resistance.

The author wishes to acknowledge the assist-
unce given by WOIEV, WaPV, KOQIQ, and
WOUI in making the electrical measurements on
the antenna and in the preparation of this artiele.
[5=

! Kraus, Antennas, Chapter 2, McGraw-Hill Book Co.,
New York,

o YVew Apparatus

Transistor Signal Tracer

The pen-shaped device in the photograph is a
transistorized signal tracer surrounded by accessory
gadgets that add to its versatility. Called a Stetho-
tracer, it measures only 524 inches long, !4 inch in
diameter and weighs only 1!'4 oz. Powered by its
own 1.5 volt penlight cell, the high gain transistor
amplifier gives an amplification of about 1000 times
over a frequency band of 50 e.p.s. to 100 ke. Output
is rated at 0.3 volts peak-to-peak, across 600 ohms.
Output appears ut an extremely simall socket
mounted on the body of the Stethotracer. An eur-
phone, shown just below the tracer in the photo-
wraph, is furnished with the package and has a cord
and plug to fit the traccr.

Also furnished are several threaded accessory
prohes that screw onto the tip of the tracer. The
tips include 0 db., 20 dbh., and 40 db. attenuater
probes and an r.f. erystal diode probe for use as a
detector-demodulator up to 200 Me. These are
shown at the bottom of the photograph. At the
hottom right is an output adapter for connecting
the Stethotracer to an oscilloscope or recording
instrument. Just to its left is an earphone attach-
ment for personal listening.

Arranged along the top of the photograph are
other accessories which attach over the tip of the
tracer. At the top left is the microwave demodulator
for use with signals from 300 Me. to 10,000 Me., u
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vibration pick-up head for detecting minute mechan-
ical vibrations (we conld hear the ticking of our
watch with this probe), an input adapter for cou-
necting the output of any device through a standard
phono fitting, a minjature microphone, and =«
magnetic tape head for picking up signals directly
from magnetic tape recordings. Although it is not
shown in the photograph, a telephone-pickup
induction probe is also available. The lead at the
top right of the photograph is the ground clip lead.

The Stethotracer is turned on or off with the
pocket clip switch attached to the body of the tracer.
If you forget to turn it off, it will turn itsclf off when
the tracer is clipped into the pocket!

The Stethotracer and most of the accessorics are
finished in a bright shiny chrome. It cotes puckaged
in a pocket-size plastic box and is manufactured by
T)on Bosco Electronics, Inc., Littell Road, Hanover,
New Jersey. -

—~— £, L. C.
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o Beginner and Navice

The old tuned-r.f. broadcast receiver may be bulky and

funny-looking to modern eyes, but it's an excellent set for

demonstrating where the fault lies in BCl cases. This is the
author’s favorite—the Philco Model 20.

ference — the picking up of amateur transmis-

sions by nearby broadcast receivers. Like
all other forms of interference, the owner of the
entertainment receiver thinks that it is all the
fault of the transmitter owner. This is not the
case, and the purpose of this note is to show how
the interference arises and how it may commonly
be shown to be the fault of the receiver.

THE letters “ BCI’ stands for broadcast inter-

The Superheterodyne

Even the least expensive radio receivers for
sale nowadays use the superhcterodyne cireuit.
This circuit has the advanteges that it is possible
to obtain good sensitivity and fair selectivity
inexpensively. It has the disadvantage that extra
meusures are necessary (although rarely taken in
broadcast receivers) to prevent the reeeption of
short-wuve signals.

Ilectronic circuits used in the signal portions of
receivers fall into just two clusses — amplifiers
and detectors. In the simplest receiver, there will
be vue detector aud one or more amplifiers. This
is the form of the *‘ tuned radio frequency”’ (t.r.f.)
receiver (Fig. 1A). One unfortunate character-
istic of a tunable cireuit amplifying a signal is that
it is very difficult to obtain the same amplification
and selectivity at each end of the tuning range.
However, this type of receiver can be made sensi-
tive and selective if it is designed for a fixed low
frequency.

The superheterodyne uses a t.r.f. receiver plus

M. E. Dept., Ceneral

* (Components Fingineering, L.
Electric (lo., Utica, New York.
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Eighty-Meter

BCI

BY DAVID T. GEISER,* WA2ANU

a detector and that speciul class of amplifier
called an *‘oscillator.”” (An oscillator is an am-
plifier that creates a radio wave by reamplifying
its own output. It has all of the faults of an
amplifier, including the ereation of harmonices.)
The oscillator is designed to create a radio wave
whose frequency differs from the desired signal
by just the design frequency of the t.r.f. part of
the receiver. The oscillator und desired signal
meet in a detector (called the first detector or
mixer) whose output is the difference between
the desired signal frequency and oscillator fre-
quency. This is amplified, deteeted, and changed
to sound by the t.r.f. part of the receiver. This
combination is called a “superheterodyne” (Fig.
1B).

Images

As the difference frequency is the amplified
and detected signal, it is common for the receiver
to be sensitive to an unwanted incoming signal.
Let us imagine the tf.r.f. section is designed to
operate on 455 ke., a common choice. If the
broadeast receiver is tuned to 900 ke., the oscilla-
tor would be operating on 1355 ke. If WA2ANU
is operating on 1810 ke. in the 160-meter amateur
band ucarby, there is trouble. The difference
betwecen the frequency of the 160-meter signal
aud the oscillator is also 455 ke., and the t.r.f.
part of the receiver amplifies and deteets the ham
signal!

The owner of the broadeast. receiver is briefly
amused, and then angry. After all, he wants to
hear his radio program, not sume ham. There
ought to be a law against hams operating in the
broadcast band! It is pointless to try to explain,
without a «demounstration, that his broadcast
receiver actually is picking up short-wave signals.
Ways to make such a demonstration are deseribed
later in this article.
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Fig. 1—Types of receivers. The t.r.f. type (A) is rarely made today for broadcast reception. The common type is the
superheterodyne (B) but this circuit is susceptible to image interference (see text).

This kind of interference is culled “image”
interference, and to some extent, even the hest
superheterodyne eircuits are suseeptible to it.
Use of one or more tuned radio frequency am-
plifiers between the antenna and the tirst detector
is about the ounly effective design cure.

Harmonic Images

In the discussion of the vscillator it was men-
tioned that the oscillator generates harmonies.
This means that the oscillator generates rudio
energy not only on the design frequency, but also
on two, three, four, und more times the design
frequency. ‘This cnergy aiso feeds into the tirst
detector. Some of this energy is in the short-wave
hands, und if a short-wave signal frequency is 455
ke. from one of these harmouies, it also will be
amplified and detected. Most of the difficulty in
this area comes from interaction with the amu-
teur SU-meter band (3500-4000 ke. ), Only 280 ke.
of the 1070 ke. of the broadeast band is free of
this trouble on common receivers.

Figuring that the receiver local oscillator is
exactly 455 ke. above the frequency indicated
on the tuning dial, a little arithmetic shows that
interference from the combination of the sccond
oscillator harmonic and amateur 3500-4000-ke.
signals may oceur between 1067 and 1317 ke. and
from 1522 ke. through the top of the broadeast
hand. The third oscillator harmonic causes trou-
ble from 560 to 727 ke. and 863 through 1030 ke.
The fourth oscillator harmonic causes difficulty
from 536 to 659 ke.

The spaces between these segments of the
broadecast band are not “safe,” because the t.r.f.
scetion (culled the “if. umplifier’’) of individual
receivers muy be tuned anvwhere between 450
and 470 ke., and some of the older models are
tuned to even lower frequencics.

It should not be assumed that trouble is limited
to the fourth or lower harmonies of the locul
oscillator. Where the amateur transmitter has
been on 4 meters, the seventh harmonic of the
oscillator has caused trouble. Fortunately, us the
number of the harmonic goes up the tuned input
circuit of the first detector hecomes more selec-
tive, but it is still not proof against a powerful
ham transmitter next door.
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The Law

The ¥CC in Rule 12.133 says that amateurs
must not cause interference to receivers ‘‘of
modern design ineluding wdequate seleetivity,”
Inexpensive superheterodynes muay be able to
separate broadeast stations adequately, but this
is no indication of their ability to reject image
interference.

"'he surest way to ruin neighborly relations is
to Hatly tell a broadeast listener { BCL) that he
doesn’'t have u reeciver of modern design. He
knows how recently he bought it, and - it is
modern.”

T'he next sureet path to ruin is {0 otfer to “shut
down the transmitter during your favorite pro-
grum.” This i8 taken as an admission of guilt.
The proper offer is *“I'll be wlad to turn the
transmitter on at any reasonable hour to help
vour servieeman test your receiver.” The TVI
slogan — cooperate, but operate — applies to
broadeast interference :lso.

It #s possible to get the idea across that the
BCL does not have a receiver of modern design,
without telling him so in just those words. Make
it easy for him to discover it for himself. For a
few dollurs u good old automobile radio (6-volt)
can occasionally be found — one that has one or
two r.f. tuned stages before the tirst detector and
cun be converted to 115-volt a.c. power supply.
An easier and even better approach is to tind «
zood old t.r.f. receiver, like the Philco Model 20,
and refurbish it. With no modification at ull,
it is absolutely immune to image interference.

Making the demonstration, ask to make a
check aguinst “another receiver® that meets the
FCC requircments. Bring in the Model 20 (or
other demonstration receiver you have previously
tested ), and drop ubout 15 feet of antenna loosely
behind it. [t will pick up any station receivable
by a common broadecast receiver. Have a friend
operate your rig. You will blast through the
superheterodyne while the Model 20 plays on
untroubled. For heaven's suke, don’t suy any-
thing, except to invite the BCL to turn first one
volume control, then the other, to see which
radio the interference comes from. When the
listener sces the difference, extra words will only
injure relations.

QST for



[f he asks you how his receiver shounld be
“fixed,” awdvise him only to scck help from his
authorized radio serviceman — you arc not
receiver expert and “don’t want to advise him
to do anything that might be harmful.” "I'here ars
two reasons for this advice: You have established
the interference-free character of your transmis-
sions, and the design of /is receiver or reputation
of its maker is nonc of your business.

I particularly like the Model 20 for demon-
stration because (1) it looks and ig old, (2) it can
compete with modern superheterodynes in sen-
sitivity and selectivity, (3) its tone is good, and
(4) it is common and incxpengive. !

Renewing an Old Receiver

In putting an old recciver into good condition,
the first step is to remove all tubes from the sock-
¢ts, and test them for operation and shorts. Be-
fore removing them, cheek which socket each is
in. If their location does not agree with those on
the tube location chart you will find in most
receivers (located on the triple tube shicld of the
Model 20), you may be in for trouble from previ-
ous carcless servicing and resulting damuage.

Before placing the tubes in the sockets, replace
the linc cord plug with an Elmenco fused plug
using l-ampere fuses. Plug the cord into the
power line and turn on the recciver switch. (If
the receiver hus been in a basement or other damp
place for any particular length of time, it is best
to postpone this firing-up until the chassis hus
received a gentle bake under a T0U-watt light
bulb — 12 inches away — for several days.) If
the fusc blows, the transformer probably is
shorted and must be replaced, unless the short
can be traced to rectifier or filament wiring.
Usually it is more profitable to replace the set
than the transformer, and the original sct is still
useful for spares. However, if this “smoke’ test
is passed, conneet the chassis to a water-pipe
ground through an S-6 115-volt lump, and cheek
for lighting with euch way of inserting the power
plug. Any light at all means o Jine-to-chassis
short, and may require replacing the transformer
or sonic wiring. At this time it is well to replace
the line cord, whether or not. it looks good.

Unplug the set, and cheek 134 to ground for
shorte, with the speaker cuble plugged in. There

! Try second-hand furniture stores, Salvation Army
centers, and similar outlets for used furniture.

will be high resistance to ground but, if you're
lucky, no shorts.

Replace all ecapacitors under the chassis —-
usually there aren’t many, and if the set is old,
the original capacitors probably aren't in good
condition.

Put back the tubes, give the set a long warm-up
(half an hour or 80) and, if you have or can hor-
row one, conneet a signal generutor or test oseilla-
tor to the antenna and ground posts through a
200-pf. eapacitor. Sct its output on 1400 ke., tunc
the recciver dial to 140, and adjust the trimmers
on the tuning capucitor for maximum signal. If
the signal generator is modulated, this means
maximum tone volume.

It is always good to opcrute such a receiver
with an earth ground attached to the ground
terminal. It will be necessary to have some an-
tenna, although it will be noted that signals are
often louder withowt the ground attached (this is
common and usable). Another method is to dis-
gonnect the ground from the a¢Np post ahd con-
nect it to the AN post instead. This is usable, but
is not reccommended while making the demon-
stration at the home of the broadeuast listener.
Use of 15 feet of extra-tiexible rubber-covered
wire is sufficient there.

Comment

I cannot aund do not say that manufacturers
won't make receivers cupable of int.et‘férence-
free reception in the broadeast band. There are
more factors involved than engineering alone. It
takes more materials and weight, meaning much
more cost, to make a communications-quality
receiver, und broadeast listeners just don't want
to pay the price or give the spuce. Remember, in
present-day dollars the ancient, Model 20, when
new, cost us much as a good present-d@i‘y com-
munications receiver. '

There are, of course, other tvpes of interfer-
ence snch as direet pickup of radio energy and its
detection by audio amplifiers. This is not an
image ctfeet, it is not usually tunable, and the
ounly cure is filtering and shielding.

Oceasionully interference will be externally
generated and transmitted in the broadeast band.
This usually is the result of corrosion in rain-
spouts or the grounding circuits of power lines
mixing 2 strong ham and b.c. signal to give o
difference signal. Only correetion of the corrosion
can cure this trouble. ~ |gE -

FEEDBACK — HBR-11 Circuit

There is a misconneetion in the HBR-11 circuit
(page 39, April QST) that escaped both the
editors und the author, despite numberless
rechecks. The plate circuit of the sceond i.f.
amplifier, 1, is shown counnected to the screcn
of the same tube. The lead from pin 5 should go
only to the top of the i.f. trunsformer primary,
and there should be no connection hetween this
point and the sereen, pin 6. The two 82K re-
sistors in the screcen voltage divider remain
connected to the screen, of course,

May 1963

WG6TC has also discovered that the connections
to pins 1 and 5 in the coil drawing, page 17,
Murch QST, arce buckwards. The top of the
“B” coil should go to pin 5 and the bottom to
pin 1.

Finally, to keep the record straight, W6G.JS
advises that the omission of the 250-pf, capacitor
from the hottom of the 56K resistor to ground,
in the plate circuit of 177, was inadvertent. It is
shown in the circuit on page 3% but not in the one
on page +2; it should be added to the latter cir-
cuit for the sake of completeness,
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Modernizing a Transistor Dip Meter

This close-up view shows the oscillator transistor, Q,

mounted astride the coil socket. Tie points on both sides of

the socket facilitate the mounting of the other small com-

ponents and insure that the lead lengths are kept short.

The two leads running out at the bottom of the photo-

graph are the 9-volt lead to BT {right) and rectified
r.f. output lead from CR (left).

was originally described (1959 edition of

The HRadio Amateur's Handbook), there
were no low-cost transistors available that would
oxcillate well into the v.h.f. range. Conscquently,
the original instrument was useful only through
the ordinary communication frequencies, to 40
Me.

Transistor technology has improved over the
pust few years and v.h.f. transistors are now quite
inexpensive. In fuct, the transistor used in this
improved version of the dip-oscillator is ruted by
the manufacturer to oscillate to 1300 Me., vet
costs less than three dollars. Even though this
unit uses conventional components, coil forms
und sockets, it can operate without any difficulty
up through the winateur 225-Me. band. The im-
proved dip-meter described here contains inno-
vations from other transistor dip-meters that
have been described from time to time.!

The oscillator circuit shown in Fig. 1 is busi-
cally of the Colpitts tvpe. There is no d.c. cur-
rent in the transistor oscillator from which a
“dip” can be read as easily as from the grid
current of a vacuum-tube oseillator, so the tran-
sistor unit must. depend on another method for
indication. When the transistor oscillator is
coupled to an external tuned circuit at the same
frequency, the r.f. voltage from the oscillator is
less because some of the signal is absorbed from

!'r the time this transistor ““grid-dip’’ oseillator

¥ Technical Assistant, QST.

1 Neben, “A Transistorized Grid-Dip Meter,” QST,
June, 1958,

“iunderson, * Transistorized Auditory ‘Cirid-Dip Meter."
ST, August, 1961,
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A Portable 2- to 230-Mec.

Transistorized Grid-Dip Meter

BY E. LAIRD CAMPBELL,* WICUT

the oscillator by the external circuit. This change
can be indicated by a rectifier-type meter, show-
ing up as a dip in the reading when the oscillator
is tuned through resonance with the circuit being
checked.

In Fig. 1, rf. energy from the oscillator is
rectified by C'I?, and applied to & “meter sensi-
tizer” (d.e. amplifier) ecircuit.® The seusitizer

? Campbell, ““Transistorized Meter Sensitizer,” QST,
November, 1957,

TABLE 1
Frequeney [ 2 1
Me. (pf.)¥* | (pf.)** In (ohmu)**
2-4 100 20 90 turns —
No. 30,
#{-inch
diam., 1
inch long,
close-wound
4-8 47 e T2 turns —
No. 28,
14-inch
diam., 1
inch long,
close-wound
20 — 43T* —
12-25 20 — 17% -
2350 0 | - T* -
40-90 10 | - 3T* —_
70-150 10 — 2 turns No. 20
10, l4-inch
diam., !4-
inch long
100-230 —_ | See Fig, 2 220

* No. 24 wire, Y4-inch diam., 22 turus per inch
(B & W 3004 Miniductor), mounted inside 3!4-inch
dizm. polystyrene coil form ({Amphenol 21-5L1).

** \Mounted in coil form with coil of same range.
(‘apacitors are cerarnic.
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The transistor dip oscillator with its eight coils

will cover 2 to 230 Mc. The link extension cord

at the lower left allows coupling the oscillator to

circuits in tight spots not accessible with the in-

strument itself. The two highest-frequency coils

are mounted on forms that have been cut off
close to the base.

#llows a relatively inexpensive d.c. instrument
to be used as an indicator.

‘I'hose who already have a model of the original
dip-meter need only rewire the oscillator section
as shown in Fig. 1. The eclose-up photograph
shows how the transistor and other oscillator
components are grouped around the coil socket
to keep the lead lengths short — this is impor-
tant, cspecially at high frequencies. The tran-
sistor has an advantage over u tube in this
application, since there are no tube sockets or
heater leads to worry about.

The circuit and battery power supply are all
contained in a 21{ X 21{ X 5-inch aluminum
box (Bud CU-3004A). Only the “lid” half of the
box has parts actually mounted on it. This

OSCILLATOR
a7

facilitutes disassembly, battery changing, and
8o on. A 5-prong miniature socket (Amphenol
type 78-8S58) is mounted ut one end of the
Minibox, with the sensitivity contrcl, &1, at the
other end. On top are the U-1-ma. meter, 4/, and
the tuning capacitor, ;. A Jupanese import
meter is shown but the box is large enough to
tuke a standard 2-inch instrument. The dial is
white cardboard with an inked-on calibration:
the hairline indicator is on a Lucite disk cemented
with epoxy to the tuning knob.

Inside the Minibox, the components should be
mounted as shown in the photographs. Four tie
strips, two mounted at each end of the box, malke
convenient tie points for supporting the various
components.

METER
SENSITIZER

4

L3V,

Fig. 1—Circuit diagram of the transistor dip oscillator.

Numbered terminals in the r.f. oscillator circuit refer to

pin numbers in the coil socket. Decimal vaives of capaci-

tance are in microfarads, others are in picofarads; capaci-

tors are ceramic. Resistances are in ohms; resistors are
Ya-watt.

COIL BASE

P
e[ ok A” R, I

Ly

BTi—9Q-volt transistor battery (Eveready 216).

BT:—1.5-volt type AA penlight cell (Eveready 1015).

Ci, C2—See Table I

C3—50-pf. variable capacitor (Hammariund MAPC-
50-B).

CR;—1N34A diode.

Li—See Table | and Fig. 2

Mi—0-1-ma. miniature meter (Lafayette TM-400).
Q1—2N1742 transistor.
2—2N217 transistor.
R2—0.5-megohm linear taper potentiometer (CTS-IRC
Q11-133 or Mallory UA55L).
S1—D.p.s.t. switch for above potentiometer (CTS-IRC-76-2
or Mallory US42).
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As the dingram in Fig. 1 indicates, the eoil
forms also contain the bius resistors and feedback
capacitors for cach range. Although the values
shown should work in most. eases where the same
type of transistor as shown is uscd, they may
have to be chunged somewhat if other types of
transistors arc substituted. Mount the coils near
the open ends of the forms so that they cun be
tightly coupied to the cireuit being checked. The
resistors and eapacitors should he placed near
the bottoms of the forms so that they will he us
fur as possible from the coils. Several of the
coils are made from a picee of B & W Miniductor
stock inscrted into the coil forms. Sce Table I
for the coil data. A template is given in Fig. 2
for making the 100- to 230-Me. inductor, which
can be cut from a picee of sheet copper.

~ T

Fig. 2—100-230-Mc. inductor. The drawing is full size
and may be used as a template.

The over-ull view shows a link-cxtension
gadget that allows coupling the dip meter into
spaces too crowded for the instrument itsclf. It
is made from u short picce of miniature couxial
cable, such as the Amphenol Sub-Minax. The
cable euds are stripped back about cight inches,
lcaving only the center conductor. “T'hese ure
formed into 2-turn coils, the center eonductor
forming the loops, and then soldered bacek to the
shicld. One end of the cable is then cemented
over a plastic cup which can be a cover from an
old plastie pillbox. This cap must fit snugly over
the cnd of the ¢oil forms. To use the extension
link, place the eap over the coil in use. Tuke the
free end of the cable and couple the link to ihe
vircuit under test, The meter is adjusted and
used the sume way as it is without the link.

In operation, this dip meter shows no indica-
tion of the purasitic resonances which sometimes

Bottom view of the dip oscillator with one half of the Mini-
box removed. The oscillator section is at the bottom, 9-volt
battery and indicator meter are at the center, and the
meter sensitizer section and penlight cell at the top, left. A
clip holds the 9-volt battery in place, but the penlight cell's
positive terminal is soldered to a ground plug. The negative
terminal is soldered to a lead which helps to support
the penlight cell.

plague the vacuum-tube dippers. The meter is
used inthe sume way us o vacuum-tube dipper
and may be calibrated by the sume methods.
To use the instrument as a wavemeter, set the
sensitivity control for half-scale reading and
couple the dipper to the circuit under test. When
the dip meter is tuned to the gsame frequency as
the test cireuit, the indicator pointer will “fliek”
up scale. [G5T—]

e Strays %S,

WALISG has caused a new type of interference.
His neighbor, in the pest control business, has
some sort of un audio gudget which deteets the
snawing of termites. But not when WALISG is on
the air! The S1 signals of gnawing termites are
completely drowned out by the SY signals from
WALISG.

KSBBA tells us that not only does Bartlesville,
Okla., have an unusually high pereentage of
DXCC hams (6 of the {41 hams in town ure
DXCC), but three of ‘wm live within a conple of
hlocks of each other. (And in the same urea are
five other hams.) Five of the six DXCC members
work for the sume oil company, three of them
being in the same department. (iuess what they
talk about during the Jay!
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KILSB (Jack Forbing, 6311 Donna Road, Ft.
Wayne, Indiana) has a supply of Russian call-
hooks that were assembled by the Polur Bears
Radio Club (31.370, Ornskoldsvik, Sweden). 1t
Jists nearly 1000 stations from the less populous
Soviet republies, ineluding such prefixes as U705,
UD6, UFG, UGG, UL7, UHS, UJS, UAY and UAQ.
The eallbook lists eall, name, QTH (street ad-
dresses for clubs ouly, not individuals), oblast /re-
aion, oblust number, and zone. Nor does this cull-
book list any of the UTA1-6 informution — only
the prefixes listed above. $1.00 each, $5 for ten.

If vou like to include the flag of the United
Stutes on your letters to hither and yon, there’s
a 5¢ American Flag stamp now in circulation.
Very handsome.

QST for



S.C.A.R.S.

BY ED JUGE*, WSTOO

AVRIGHT, you guys, let’s hold it down. This
"\ meeting of the local chapter of the Society for
Creative Amateur Radio Suggestions will now
come to order. We got lotsy business to attend to
tonight. Remember that our purpose is to draw
up a list of proposals to send in to the League for
recommendation to FCC. Thuat way we only have
to send onc letter. The boys at the League will
have to prepare all these copies, even though we
aren’t members,

*“Now, you guys speak only when you’re rec-
ognized, s0 we cun keep this thing orderly. You'll
all get your turns. First, let's hear from you
Ancient Modulation addicts. Any suggestions?
OK, vou first, Frank, and please, no sermons,
just make your point and sit down. Mmmm . . .
veuh. . . . OK. That's the upper 15 ke. of 10?
Any scconds to Frank’s motion that we suggest
limiting s.s.b. to the upper 15 ke. of 10 meters?
. .. No, Herm, we gotta be broad-minded. We
can't very well get rid of them altogether, and the
Techs wouldn’t want em all on 420 Me. . . .
OK, Doc, keep yer shirt on, you s.8.h. hoys will
wet vour chance in just a minute. Anybody else
for the u.m. guys? . . . uh huh . . . OK, how
many think we should ask to have s.8.b. limited
to 250 watts p.e.p., since that stuff is supposed to
be four times us effective as a.m. anyhow? . . .
Now hold it, Doe, if you'd get yer s.w.r. below
that 18 to 1, ya might not need to run them four
4-10008 at their maximum ratings. Wait ver
turn, willya? . . . OK, nothing more from the
am.ers? . . . Now, Doc, we'll let you start for
thesidewi . . . er . . . sidebanders.

**Now, Doe, there might be some of them that
wouldn’t be uble to scrape up the money to go
8.8.b. within one year, and they sure wouldn’t
want to be put off the air. . .. No, [ don’t
think we could do that either, after all, sixis
where most of the 1echnicians operate. What's
that, Norm? . . . You're gonna suggest some
changes that'll eliminate that problem? OK, we'll
make a note of that then.

“If there aren’t any more suggestions from the
8.8.b. boys, let's hear your suggestions, Norm.
... Uh hubh ... You say give 75 and 20

* 8613 Geronimo Trail, Fort Worth, 16 Texas

phone exclusively to the ‘Techs. But where would
thut leave the Cienerals? . . . 15 meters and
above, huh . . . I sce. Hey, the rest of you guys
sit. down and let's have a little order here, OIK?
You had your chances. What about 6 meters,
Norm, you want to keep it, or can we put the
a.m. boys up there? . . . OK, fine.

“Whachasa kid? . .. Yeah, 1 guess that
makes sense. Since the Generals on a.m. will have
to stay on 6, and the s.s.b. boys in the upper 15
of 10 meters, I don’t sce why it would be unrea-
sonuble to give yon Novices phone on 15 and ull
but. the high end of 10, especially since we haven't
anybody using those [requencies. . . . And
what? . . . OK, we'll request that the term be
extended to 5 yeurs and mude renewable.

“Say, we missed the e.w. boys. What you brass-
pounders got to say for yoursclves? . . . Well,
gpeak up! . . . Doesn't unybody in this whole
group uperate c.w. any more? Careful, Norm, it's
(K to admit thatcha don't operate e.w., but I
wouldn't spread the rest of that stutt around if I
was vou. Frank Charlie Churlie might hear it and
ask you to take the test apuin.

“OK, guys, I'll speak on behulf of the s.w.l.’s.
We want to throw out the code and written tests.
After all, the (!Bers arc on the air, and all they
have to do i8 request a license. Why should we
have to go through all that old-fashioned garbage?

“Well, I guess we've covered most of the sug-
gestions: Anything else before we close down?
. .. Yeah, kid, there are ubout a thousand other
hams in this area, but we're a select group. That's
why there aren’t more members. If we spread it
around town about what we're trying to do, I
mean about trying to get some laws passed that
will make hamming better for hums all over the
world, we'd get some of those lids in here who
think things are OK now and shouldn’t be
changed. By ihe way, kid, thanks for comin’
tonight, we're ulways glad to have a new Novice
with constructive ideas juin the group. We'd
ruther get you started on the right track than with
that bunch of lids I was talking about.

“ON, I guess that winds it up. Meeting ud-
journed for this month, and I'll buy the coffee for
all five of ya.”

e Strays ¥

If you like to amaze your contacts by greeting
them by name whenever you work them, you'll
be interested in the Mosley (SO Index. This
loose-leaf atfair provides you with a method of
indexing your 30s so that operators’ names can
be “recalled” easily. Further info from Mosley
Electronies, 4610 N. Lindbergh Blvd., Bridgeton,
Missouri,

May 1963

You'd expeet a lurge number of hams to live
near cach other in such places as, suy, New York
City, or Rockland, Maine. But it was a surprige
to hear from VE4UX that there are 10 VE4s
living within a half mile of his sntenna, and
another gix just a little farther than that. Winne-
peg must have a pretty good percentage of the
VE4 ham population,
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1962 ARRL SWEEPSTAKES

C. W.-Phone-Club Results

COMPILED BY ELLEN WHITE,* W1YYM

The times: 2300 GMT Saturday through

0801 GMT Monday of each weckend.
The event: the 29th ARRL Sweepstakes, two
big contests in one, for phone fancicrs and c.w.
connoisseurs. ‘The turnout? ‘Tremendous! The
bands reverberauted with C() S8, well evidenced
by over 2 yards of logs reccived for this popular
event. More exactly, 2215 entries were reported,
bigger than ever with code logs up just slightly
and vocal versions up ubout 26¢; over the pre-
vious yeur. Missing from this impressive showing
are reports from the Canal Zone (c¢.w.) and
tawaii, Canal Zone and Quebec (phone ). Condi-
tions in general were “‘live’" with enough activity
to compensate for the lowering m.u.f. Soapbox
quotes really tell the picture of the big Sweep-
stakes the way it seemed to yow, but eall-area
highlights tell a little of how it appeared to us.
1 call ares code-wise yas the frantic race

for section honors in K. Mass. When the
smoke cleared, K1UAW had edged out WINJL
by virtue of one extra section to take E. Mass.
honors and lead the New England Division with
196K. In case the call KIUAW still doesn't
ring any bells, perhaps W8LQA will! Even though
losing out by less than 601) points, a real heart
hreaker, WINJL placed 2nd among 133 entries,
no mean feat. Notable too were entries from 11
Rhode Islanders, dispensing 2600 R. I. exchanges.
Now you didn’t miss R. L. in '62, did you? Con-
necticut’s W1VG reported an interesting clean
sweep of all 73 in the first 17 hours of the first
weekend.

Tm: vates: November 10-12, 17-19, 1962.

CALL-AREA HIGHLIGHTS
Highlighting the endeavors of the first

Connecticut voealists increased this 8S, led
by KIANV for 67K. KIANV und fellow club
member KIHTV (Hamden Amateur Radio
Assu. ) took both section and club awards, phone
and c.w. Topping all the WI1-A3 entrics wus
WIFRR of K. Mass., forsaking the power
multiplier and accumulating 732 QS0s in 70
sections. Sccond high in New Ingland voeally
wag the New Hampshire perennial, W1FZ; 811

based on 407,69,
2 Jersey, covers the heavily populated sec-
tions of SNJ WNY ENY NLI and NNJ. A
glance at the lengthy tabulations in the Atlantic
und Hudson Divisions will show you what we
meun! The big code score for this SS therein was
submitted by K2DGT, alimost 200 QSOs higher
than in 61, parlaying a 4-65A.'75A4 for just
under 275K; 2nd high nationally. Pussing the
illustrious 1000 contact figure were muny with
calls well known to SSers: K2DGT WA2WBH
WB2APG (cx-W3DVF) W2AYJ and W2GGE.
Close to 300 *“‘twos’ reported their c.w. results
with some of those really b7g SNJ scores belonging
to Frankford Radio Club members.

Fine figures were the rule in the phone version
too us 134 reported success in all 5 sections of
the call area. K2IEG of NLI turned in a dazzling
verbal performance, topping 'em all with 815,73
for {78K. Barry feels himself fortunate in having
a location almost entirely surrounded by sult
water with no man-made noise. DX resuits too
have been wonderful. Out WNY way K2GXI
hettered his previous yeur's vietory by over 40K
to come up with 172K, section honors and 2nd-
high phone amid the *“twos.”

* Ags’t. Communications Manager, ARRL.,

The second call area, New York and New

K2IEG (left) and W 5KC (right) fill, respectively, slots #4 and 5 on our high phone figures. Barry topped his fellow NLI
vocalists with 815/73 while Vince led *em all in Louisiana with 802 /73. W5KC has been licensed and active with the
same call since 1920 and is a call known widely throughout ham radio. Vince puts to good use antennas such as: 20
meter full size 3-L beam, tri-bander, V4 wave vertical groundplane on 40 and half-wave inverted Vee on 40 and 80,
K2IEG has a dilly of a QTH, surrounded by salt water and enjoys kis SSing immensely. Antennas at this choice location
are vees and long wires for the lower bands (and 15) with their apexes at the 100" tower level and a 5-L job on 20.




NOVICE CERTIFICATE WINNERS

KNIWPG  KN3SHI WN5DQT WN8CIE
KNIWXN WN4FKI  WNSEEM WN8DCQ
WN2CRL WN4GAX WV6WTD WNSDGE
WN2DDA  WN4GPJ  WVGYAT WNIODDM
KN3SGT WN5BCT KN7SRI WN@RBEA

The SS club competition, in particular the
3 annual PVRC-FRC set~to, ulways initiates
a raft of logs from the 3rd call area.
W3GHDM led the division’s threes with 1325
exchanges in all 73 for 2251, Meanwhile ten
K. Pa. masters of the continental tallied beiter
than 1000 QS0s apicee muking it plainly evident
why that “3” was heard quite so often. Md.-
Del-D.C.’s K3JQU came close to 215K effee-
tively using dipoles on 40 and 80 and a cubical
quad on 20 and 15. Fifty-seven threes topped
that once-magical and not so long ago J00K
figure. W. Pa. too was comfortably there with 35
reporting results.

Again this year K3DVS returned on phone,
this time operating K3KRF and coming up with
420,65 for 153K. Meanwhile MDD’s W3ZKH
repeats and repeats with that winning phone
combination, this wvear leading with 701/73
and 153K, scction and division phone champ.
Both K3KRF and W3ZKH operations utilized
6 meters, something to note for point gatherers
for '63. All told, 79 reported A3 results.

The fourth area, encompassing the Delta,
4 Great Lukes, IRoanoke and Southeastern

Divisions, brought forth a host of code
activity and 7 scores topping 200K. Top banana
among the code men was the voice of Oak Ridge,
K4LPW, Mel working 127773 for 233I; 4th
high nationally. Kentucky's K4GSU broke: 2
coveted marks for 212K and 1192 QS0Os, the
leading contestant, for his scction sheepskin.
Virginia, ever the scene of the big scores, saw
WAKKC forsake the low power multiplier and
work 155473 for 226K with W4RQR 216K and
W4AKXYV 209K chasing mightily; almost 643K
points for the PVRC at one fell swoop! Big con-
tact totals were the rule too from I5. Fla. where
W4DQS brought in scction honors with 217K
and W4CKB close hehind with 1148/73 while
W4BJ was multi-opd to the tune of 1149 SOs.
Progressing further north we sec a tant race in
(ieorgia with K4BAI leading K4TEA by 16 two-
ways. Out Guantanamo way KG4AM was keyed
by KG4BM and proved cxtremely popular for
the West [ndies multiplicr.

Virginia aguin accounted for the top phone
performance, that of W4BVV talking up 650 in
all 73 for 141K radiating in fine fashion on 75-10
with a tri-bander, 40.80 dipoles, an S(-meter
verticul and a 40-meter vertical beam. Maryland’s
W3AZD operated portable 4 during his Air Force
stint at Charleston AFB, 8. C,, totalling 102,510
and making plans for the '63 SS back at home.
Li. Fla. put on a “good show” too with K4FWF
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tallking up 600 in 73 for (31K and K4WIS
breaking 100K with 512,768,

The formula for getting there first with
5 the most was compounded again with

winning success by the champ of this SS,
setting another record-breaking score. WHWZQ,
South Texas winner, top scorer in this S8, estab-
lished a new mark to go for, 160073 for 200I.
Another 50 QSOs and 300K would have been
shattered. It'll be eusier in 'G3 fellas with a
multiplier of 74 (73 sections plus VES).

A top phone score (2nd high) in this competi-
tion came from the fifth district too, this time
from Mississippi and K5MDX., Dave totalled a
little over 285 with 130373 and not inciden-
tully the 3rd high scorer over all, phone und e.w.
The Delta Division phone fanciers turned in »
couple of other big ones too, numely W5KC from
Louisiuna, uctive in 18 Sweepstakes, winning
most of them over the past 25 vears. Vince wus
Sth high phone with 802,63 for 175K. Out in the
West Gulf Division K5MVK topped the bays
from So. Texas with 151K, winning honors for
section and division and placed Sth high among
the A3 contingent.

Winning for L. A. on c.w. for the past 3 go-arounds Is
K6CTV, ex-W9AOA and WGFID. Dick won for L. A. this
SS, placed 2nd to WOHJT amid the Californians and
scored close to 210K, The antenna system above includes
the main radiating structure, a 78’ rotating crankup
automatically controlled from the shack. Top to bottom:
4-L wide-spaced on 20 at 80’, 2-L 40-meter beam at 71/,
4-L 15 meter at 54’ and a 2nd 4-L 20-meter in phase with
the top one.
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The sixth district shows two big scores
6 over 200K, W6HJT operating his station

at Fallbrook, Calif. in the San Diecgo
scetion, adding up over 215K and K6CTV,
L. A. champ of over 51 with 200K, 2nd high W6.
Hawaii competitors distributed close to 2000
contucts while even rarer oues such as SJV came
through in an active manner. T'he closest section
race in the Pucific Division was in San Francisco
where WASKUW /6 beat out WOWLV by u scant
15 two-ways.

Although K6VGW up Santa Cllara Valley way
upped hig previous phone mark and topped his
scction with 564 68 for 113K, KGEVR was the
voice heard throughout the land to the tune
of 1324 73 for closc to 2801 ; top phone, top six,
top Los Angeles and 2nd high scorer in the entire
Sweepstukes. Up SJV way WERJS tallied the
mostest in QROs in the Pacific Division with 695
and a clean sweep.

‘l,/--» -

BEATIT,KID...
I'LL TAKE OVER |
THE WATCH FOR. |

AWHILE ‘,/

g

..A SPIDER FOULED UP
OPERATIONS AT KS8QcCJ

/== The sevens include o variety of exotic
multipliers incfuding scetion e.w. champs
Aluska KL7BJW 34,608: ldaho WT7BSP

139,886: Montana K7CTT  146,000; Oregon

WTTML 148,482; Washington W7PQL 139,248

Nevada K7SFN 65,406: Utah W7TQDM 116,960;

Wyoming K7QYG 142,715 and Arizona W7ZMD

154,710 — top scorer therein W7TMI with 1023

exchanges.

All of the ubove seetions showed on phone too
with the *“big’ one arrived at through the voeal-
izing of W7BSW - 92573 and 203K, third high
phone nationally as well aus Washington phone
wiuncer, working all phone frequencies from 75
through 2. Again winning sccetion awards were
W7CBY for Montana and K7PXI for Arizona.

While some of the far west gung noted a
8 tapering off of W8-aetivity vou’d never
know it by the length of the Michigan/
©hio, West Virginia tabulations! W8OY 1 of Ohio
led 132 with 190K closely trailed by WSNBIC
with 185K, both topping the thousand QSO mark,
and both knocking them off on K0-40-20-15.
K8QJH of Michigan out-QSOd W8SVPC to lead
the scetion with 87872 for 158K, topping 66
state entrics. Down West Virginia way W8DIL
exchanged preambles with some 805 in 63 sections
to top 100K and acquire another certificate.
From a vocul stundpoint the Ohio race was u
hair raiser. The photo finish ouce wugain found
K8NPD in the lead with 82,108 and sccond spot
to KSNPH 8 with %1,705. WSBNF turned the
trick in Michigan with 331,67 and down in the
Roanoke Division, KSYBU won a elear-cut
West Virginia vietory with 231 and a nice seetion
total of 70,
WOIRH led 105 entries with 100S in 72

The big guny were on for sure in the Central
9 Division code  competition,  In  [linois
[
for NI, Indiana was the seene of o masterful
3-band job turned in by the old pro WoLOP,
keying 147773 for 269K, tops for scction,
division and fthird high c.w. score. No introduc-
tions needed cither in Wisconsin with WORQM
leading the pack with 116173 and 212K, A
tremendous divisiou performance with all 3
section leaders eracking 1000 (3S0Os.
KOPNV  returned again this year to top
Inditna on phone with 131 points more than

lagt year. However, WOJYJ led Tllinois and the
division with 420 orai exchanges in ull 73 for
close to 92K. Out in Wisconsin WIVSO dupli-
eated this contaet figure but section-wise worked
66 for S3K and the section award.

X ‘The Dakota-Midwest-Rocky Mt. contin-
@ gents pounded brass mightily and eame np
Y with four seores topping 1000 QS0s! South
Dakota's WOSMV mude 145K on 102572, but
North Dakota's KOIVQ ran under 150 watts to
pick up the multiplier and lead the division
with 146K. In Minnesota WODHH broke 1000
two-ways too, for 174IX. The Rockics was the
scene of the top zero score with WaIKWH knock-
ing ‘em off in Colorado for 1106 in 73 and 202k,
The closest section battle was in the Midwest
Division where KOVMZ out-keyed WHTDR for

wr 1) w3 W4 w5 e
CN  ENY EPA ALA  ARK B
EM  NLI MDD*  [F LA LA
ME  NNJ WPrA A MISS SR
Nt 8NJ KY  NMEX sCV
RI WNY NC  NTEX 8D
VT BC OKLA SE
WM TN  STEX v
VA £1%
wr
#In '63 MDD becomes MDC und DEL.

Section check-off sheet used by K2KIR/1

wr s [ Wwo 'R OTR
ARIZ MICH ILL  ¢OLO MAR \LAS
IDA OHIO IND 1OWA QUG HAW
MONT WVA WIS KANS ONT W. L
NEV MINN MAN (SR
OREG NO SASK
TTAH NEBR ALTA”
WASH NDAK RC
WYo SDAK YUK
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the Missouri certifiente: just 20 exchanges apart.,
Notable scores were accumulated in Nebraska
where W0ASO rucked up almost 190K un
104472 and in lowa where KOGXR turned in
158K.

The hig A3 log amid the zeros came from
Missouri where KOUWZ talked up 512,66 and
broke 100IX. Meanwhile North Dakota was the
scene of u heated battle as KVWG edged out
KOALV with a scant S00 points. Making the
clean sweep vet again and continuing to put
Rfouth Dukotit on the radio-umateur map in o
big way was WOPR7Z with close to SSIK. l.ogs
from Kansas were a welcome sight this phone
5SS with KOTOA making voice segments on
40-20-15 add up to a section award. Nice QS0
totals were noted in Nebragka from WEGYM
and Colorado from KiVVV.

ARUMBLING
] SOUND?

/

A VEGNX-WISWX/I (v
EXCHANGE SET OFF
A STORM OF CALLS

‘ ] Four VE8s submitted their c.w. re-
E sults and their activity gladdened the
hee.rts of many of the faithful. VE8s
RG CW DX and WW appear on the Al tabu-
lation with VI8RG really doing o splendid
job from a difficult location, working 395 in 65
for 64, ‘T'op code enumeration umongst our
VIS brethren was listed by VE7EH with «
creditable 141,030, Manitoba leader VIE4IM
got elose to 13018 with 710in ull 73 and VE3IDDU
had to top 26 others to bring in the Ontario
award. A close one took place in Alberta us
VE61IZ cdged out VE6TP for tops in his scct’on.
Vocal activity up north wag somewhat on the
weak side but invigorated by the activities of
VEGOR VE7CE VE3CRM VE4SD as well as
a report too from VE8W\, phone as well as his
code tally. Division-wise VESOR led the boys
with 308 in 61 for 38K working 75-15. KOHOL
and WOVZP operated portable in Manitoba
and tallied 45K, multi-op. In '63 let's have
an expedition to Quebee, fellas!

3-time SS champ K3JQU this year topped MDD codesters

with 215K. Ken scored high in Nev. in '38 as W6LVB/é

and La. in '50 as W5PKF. This official Coast Guard photo

shows Commander Langenbeck, Coast Guard Communica-
tions Chief, in front of a homebrew 4-125A,
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THE CLEAN SWEEP
Worked AlL 73 Multipliers

KIDIR  W3EQA  W3ZKH* W5KC*  \WSNBK
WIJYH  K3EST K4BAI K5MDX* W8SVPC
KIRUH  W3EVW  W4BVV*  W5PSB WRYCP
WITS W3GHM K{CFD  K5USE WRZ.IM
wWivG W3GQF  WICKB  W5WZQ  WIGFT
W2CXM  WRGRI®  WiCVI W6BVM  WIGIL
K2DGT W3GRs  W4DQS  WAGKECK  WaTOP
W2'XN  W3HHK W4DVT KGEVR* WaJYJ?
W2GND W3IYE KARWE*  WEKJS*  WILNQ
K2116G*  K3IQU WATA WeITMX  \WQYW
WaA2lZs  W3ITC  WHJAT  WBYK W9RCJ
W2MZB  W3EKFQ W4KFC  WiBSP WIRQM
WA20JD W3KT WHKXV  W7BSW*  K9VRU
WA2WBH W3MI'W  K4LPW  KICTI W9ZAB
K2Z2YR  WAMWC W4RQR  W7PQE  WACXN
W3ALB K3NZV  R4TEA WiTML WUEWH
W3CGS  W3PZW  KITML W8SDCH  WUNCS
W3CTJ  W3QMZ  W4YFA  WBIBX  WePRZ*
K3CYA  W3WJD KSMTI  VEHUM
* Phone

Club Scores

In 1962, 94 clubs submitted sufficient valid
entries to appear in the accompanying club
tabulation, with 114 stations soon to receive
special elub awards for topping a minimum of 3
single-operator ¢.w. or phone club entries. It
was unother big year for the clubs with aggregute
scores continuing on the rise, despite fewer entries
from the top two. T'he Potomac Valley Ruadlio
Club copped the gavel by edging out that hard-
to-beat Frankford Radio Club crew, with better
than 107K points per member. In spite of almost
110K pointsmember, the FRC came up with o
2nd place listing but a first-clags performance in
our boolks! One of the big gnins this year was the
rise of the Suffolk County Radio Club from Sth
to 3rd, topping the coveted million mark. Con-
gratulations to all SCRC hands! Yet another
million marker is the entry of the Rubber City
3 Hotshots of Ohio, turning out 28 club mem-
bers for an aggregate of 1,012,317, Increases too
were noted in the performances by the South
Jersey Radio Assn., up 150K, Up was the Qler-
mantown Radio Club of Pa., too, from 26th to
7th, f.b.! The Counncecticut \Wireless Assn. rose
110 points and from 42nd to flth rose the
Nashua Mike und Key Club of New Hampshire.

On the debit side, 41 clubs missed listing due
to fewer than the minimum 3 entries being

submitted . All awards to go in mid-May.




C. W. WINNERS, 29TH A.R.R.L. SWEEPSTAKES

Section Cull Seore Transmitting Equipment Receiving Equipment Bands Used
F. Penna W3GHM 224,931 Valiant. ... .o e 2B 80, 40, 20, 15
Md.-Del.-D. C. K3JQU 214,985 H763-5763-2126-4-125A . .. ... 510-4 X0, 40,20, 15
SN WB2APG 185,310 BAHG6-5763-5763-R146s. ... ... HQ-170C 80, 40, 20, 15
W.N.Y. K2INP 134,033 HT-40. ... ..o, HRO; NC-125 K0, 40, 20, 15
W, Penna W?YO?/B 143,360 HT-32-Warrior. . ............. HQ-l?O(, X0, 40, 20, 15
llinois W9IRH 180,540 Invader.....................cels 75A-4 X0, 40. 20, 15
Indiana WIIOP 268549  HT-32A..... .. ... . ... ... b‘X-l 15 0. 10,20
Wisconsin WIRQM 211,791 VLo -807-813. ..o HROS50T &0, 40, 20, 15
No. Dakota KoLvQ 145,728 V.f.0.-Meteor. RMEH‘?O\ 4301 80, 40, 20, 15
So. Dakata WoSMV 144,864 Ranger-Courier . . HRO50 X0, 40, 20
Minnesota KWDHH 174213 .'sX-gﬁ 20, 40, 20, 15
Arkansas WASCBL 1R4,770 AX-101A 10,20, 1
louigiana W5BUK 172,288 3X-101 RN, 40,20, 15
Mississippi K5RUQ 163,080  Viking L................ ... HQ-17 80, 40, 20
Tennessee KALPW 233,053 X 80, 40,20
Kentucky K4GSU 211,680 75A-4 %0, 40,20, 15
Michigan K8QJH 158,040 U28-1, ... .. e 755-3 X0, 40,20, 15
Ohio W80YT 190440  Viking 1; DX-100. .. ........oooienee, T5A-4 %0, 40,20, 15
E.N.Y. WA2HLH HIL960 DX-40........oii e 5404, QF1 30, 40, 20, 15
N.Y.C-LULL 2DGT 271845 75A-4 S0, 40,20, 15
N.NLTL WA2WBH 195,456 V..., - T5A-4 S0, 40, 20, 15
Towa KUGXR 158,242 (1SB100-813, THA- 30, 40,20, 15
Kansas KaBHM 99.705 ‘\pa(he (iSB101. SX-111 X0, 40,20, 15
Missouri KuVMZ 120,060 1-37 HQ-170 X, 40,20, 15
Nebraska WAASO 1X9,720 Homehuilt 80, 40,20, 15
{*nnnecticut KIHTV 176,500 HQ-170 R0, 40, 20, 15
Maine WIDEO 51,750 KWM-2 %0, 40, 20, 15
K. Mass KIUAW 195,660 V.f.o. -Bandbox U7-813 HQal45 ®u, 40,20, 15
W. Mass WILIYH 170,090 VoRo.-8038. . v T5A-3 X0, 40,20, 15
H, KIRTB 114,768 Pacemaker. .. ...... . ... ... .. ... HRO50 %0, 40, 20, 15
R. L. {1LPL 120,600 T Bb50-R0,ﬁ ................... %0, 40, 20, 15
Vermont WISWX/1 £2,400 80, 40,20, 15
Alaska KL7BJW 34,608 l!), 20
Idaho W7BSP 149,886 10,20, 15
Montana K7CTI 146,000 160, 80, 40, 20, 15, 10
Qregon W7TML 148,482 80, 40, ..0 5
Washington W7PQE 139,248 %0, 40, 20, 15
Hawaii KH6DKI %913 40,20. 15
Nevada KiSFN 5,106 N, 40,20
Santa Clara V. R6VVA 198,450 %0, 40, 20, 15
Fast Bay WAGBBI 147,160 s, 40,20, 15
Nan Francisco W AGKU\\’/G 55440 10,20, 15
Sacrawento V, K60 100,568 %0, 40, 20, 1. 10
Nan .loaqu.m V. anTK 113,815 X0, 40,20, 15
No. (“arolina WYV 136,350 Xu, 40,20, 15
So. Carolina WABWZ 366 X0, 40,20, 15
Virginia W4KFC V. fo 4-400AS. . : R0, 40,29, 15
West Virginia WRDIE Vihood=400. .. o T5A-2 %0, 40, 20. 15
(‘nlorado WOEWH Valiant. . ... ... NC-300 %0, 40, 20, 15
Utah W7QDM DXH0. . NC-3n0 N0, 40,20, 15
New Mexico W5CK dpache. . ..o e, 28 %0, 40, 20, 15
‘Wyoming K7QYG Apache. .. .. SX-1014 s, 40,20, (5
Alabama BACED PA-RATR . . I %50, 40,20, 15
E. Florida WiDQs [nva«lar T5A-4 ~0, 40,20, 15
W. Florida WIMLE 41,113 Apache........... X0, 40,20
(ieorgia R4BAI HT l8—80"-100l i, K0, 40,20, 15
\\; est Indies KGHAM SIONB. ... .. ROGO 40, 20, 15
Liog Angeles K6CTV WOV e 75A-4; RME 6900 X0, 40, 20, 15
Arizona W7ZMD [)X 100" 2B X0, 40, 20, 15
San Diego WOHIT 215280 328-1. ... .. ThN-3 %0, 40, 20, 15
Santa Harbara WEYK %5191 HT-37.... ... .. ., NC-303 10,20, 15
No. Texas KSRHZ 191,984 Ramger................................ HQ-145 10,20, 15
Oklahoma KEOUX 166,320  Apache . ...l Ta5-1 50,40, 20, 15
Su. Texas W5WZQ HQ-170 X0, 40, 20, 15
Maritime VEIMX HQ-120X N0, 40, 20
Quebee VE2AYU HRO 0, 40, 20, 15
{Intario VEIDDU TRA-4 X0, 40, 20, 15
Manitoba VE4IM . SX-101A %0, 40, 20, 15
Saskatchewan VESIN [nvader . HQ-170 10,20, 15
\lhrrt.d VE6(Z Ranger. . NC-303 i), 40, 20. 15
B VE7EH 030 DXI100,.......... AR-8X 160, 80, 40, 20, 15, 10
Y ukon-N W.T. VESRG 63,944 3 8 7 B %0, 40,20, 15
«“ : -on) 5N SY i g . .
Quotes . . “Last entered (and won) the 1950 S8, in VES8-land;

“ Any station complaining he was unable to work VES
this contest has only himself to blame as many times [
ralled €@ SS without results.” - - VESRG. ... “Once
more into the fray after a couple of years lay-off due to
moving prublems, etc. and unfortunately not quite ready.
The failiar ending, however, and sure enjoyed working
the old gang.” - - VE3SAHU. .. . “ My apologies to the
fellows I couldn't work beeause of a continuously running
v.fo0.” — V'EEDX. ... “It's a trying situation from up
here and L averaged about one call in 15 minutes but sure
had to work hard to get them.” — VESCH', . . . "It was
a very enjoyable two weckends even if T had to drive 6tD0
miles round trip just to get home to operate the rig. I took
part last yeur using my old call VE8S8BC aund I can sece why
wy score was su low. The band sounds twice as crowded
down here su guess 1 just wasn’t being heard.” -— V"ESIN
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my how uperating conditions have changed!" — VEGRY.

. "“Was thrilled to work W9IOP (his Nr, 1202!) in the
wee hours Sunday of the 2nd weekend on 3.5. His signal
dominated the band. I had to sit back and admire 1 master’s
technique.” — VE2YX. , . . “ My 2nd 88 and missed the
first. part of the tirst weekend, blew the last fuse for the
amplifier, and was plagued by acute QRN the 2nd weekend.
Allin all I managed to triple last vears’ score.” — K9ZTV,

. “What could be more maddening than for your last
section to cull you and not be able to copy him through the
QRDM, especially siuce [ had to quit 15 minutes later!’ --
AQIIL. . .. *What's with these characters who never
even send date to me on eow.?” -~ ROFPC, | . . “Bettered
last year's score as KURTI by 15 contacts and 3 sections
with 12 less hours. 20 was a lifesaver!” — AURTI, opr.
wWayQ. . . . “Where were Maine. V't. and KZ5? Troubles?
Wife had opcration between weekends, had to get a sitter

QST for



PHONE WINNERS, 29TH A.R.R.L. SWEEPSTAKES

Seclion Call Score Transn:itting Equipment Receiring Lyuipment Bands Used
KRF %1,705 TX!1-200V 21; 755-3 75,40,20, 15, t0, 6
M(L Dcl -D. C. W3ZKH 153,300 HT-37..... 7553 75. 40,20, 15, 10, 6
S.N.J. WB2BGH 46,116 Apache. ... SX-100 75, 40,20, 15, 10
\\' N.Y K2GXI 172,074 5100-100V. . 75A-4 75,40,20, 15
W, Penna. K3s1Q 25,200 H’I‘-32B HQ-170 75. 40,20, 15, 10
1llinoig waIyJ 91,761  100V................. sX-115 75, 40,20, 15, 10
Indiana KYPNV 74727 Apat‘he (450; 2E26s 785-1; G5O 75, 40,20, 15,6, 2
Wisconsin Wavso %3,160 Invader 75A-4 75,40, 15
No. Dakota KovVWG 17,817 Phasemaster [I-] .5 10,20, 15
So. Dakota WOPRZ 87,600 3‘25-1-(}-77 5A 45 755-3, G77 £, 40,20, 15 10
Minnesota KoQus 44,824 SX-111 75, 40, 2
Arkansas K5ALU 131,342 HQ 120X 75. 40. 20. 15. 10
Lonisiana W5KC 175,638 HRO-7-GSB-1 75.40,20. 15
Mississippi K5MDX 285,357 HQ-110-HC-10 75, 40,20, 15
Tennessee WA{FIH 12,120 Mohawk 75,40.20, 15, 10
Kentucky WA4AXL 10,590 NC303, Sixer 20, 15, 10,6
Michigan WRBNI 65,828 7551 75. 40, 20, 15
Ohio KANPD %2,109 SX-96 75,40,20, 15
B.N.Y. WA20LQ 69,517 HQ-100C 756,40,20, 15
N. Y. C-TL L K21EG 178,376 75A-3 45 40,20, 15
N.N W2JKH 75,122 14-tube Super 75,40,20,15
lowa K8JG 38,250 200 75, 15, 10
Kangas KOTOA 59,182 755-3 40, 20, 15
Missouri KoUWZ 100,584 HQ-170C 75,40,20, 15, 10
Nebraska WBGYM 57,392 301 -1 755-3 :‘: 10,20, 15
Connecticut K1ANV 67,000 KW [-2; 30L.-1; Gonset 1V . K\VM-? 758-1; 28 75,4020, 15,2
Maine WIGKJ 66,033 51008; LPA -1 HQ-170 75, 40. 20, 15
K. Mass WIFRR 102,430 40'X100A. .. a— 75, 40, 20, 15, 2
W. Mass KINWTF 36, 509 NC-270 75, 40, 20, 15, 10
.H. WIFZ 84,146 T5A-4 75, 40, 20, 15, 10,6, 2
R. L WIYRC 34,104 SX-71 75, 40, 20, 15
Vermont KIAEG/1 39,730 Mohawk 75, 40.20. 15
Alaska KL7AIR 10,412 KWM-2A 10,20, 15
1daho W7NGA RR32 NC-300 20
Montana W7CBY 41,391 R(-342, Conv. 5 40.20, 15
Oregon KTMLO 16,640 2B +5,40,20
Washington W7RBSW 202.575 755-3; Gonset 75, 40,20, 15, 10,6, 2
Nevada K7QPK 3,180 HQ-170 75, 40, 20, 15, 10
Santa Clara V, K6VGW 112,710 HQ-140XA 75. 40,20, 15, 10,2
Fast Bay W6KG 137,034 75A-4 5
San Francisco WARAUD 29,097 HQ-170
Sacramento V. WAGRPVT 8109 ( hvu‘mm ................. SX-42
Nan Joaquin V., W6K.IS 101,470 100V-4-1000A. .. ........... T5A-4
No. Carolina WALAAL 10,545 DX100. ... ... S20R
So. Carolina W3AZD/4 102,510 EldicoSSB............ooiihl SX-100 p
Virginia \WiBVV 141,489 325-1; DX100 755-1; Mohawk 75,10, 20, 15, 10
West Virginia KRYBU 31,340 HT-37-1-1000 75A-4 75, 40,20
("olorado Kavvy TT319 Valiant. . ... .. .............. RME4350A 10,20, 15
Utah W7Z2KL 52,470 DX-100; Marauder . NC-300 10,20, 15
New Mexico W5PQA 75.402 KW M-2 ............... . KWM-2 40,20, 15
Wyoming wrQPY 20,299 WS-1...... . T5A-4 40,20, 15
Alabama W1HDS 31,780 HT-32-LPA-1 . 7585-3, Comanche 75, 40, 20, 15, 10
E. Florida KiFWF 131,400 HT-37. ... ... ... P SX-101 75,40,20, 15
W. Florida WA{FLT 17,967 Invader 2000; Twoer. . N(‘-SOO 75,40.20, 15, 2
(irorgia KiKAZ 25477 SB10. ... . S8X-100 75, 40, 20, 15, 10,6
West Indies KPIBHR 36,414 Rdnxtr ...... . NC-303 20, 15, 10
Los Angeles K6EVR 28K,721 CEI00V. e . T5A-4 40,20, 15,10

Arizona K7PXT 608X DX-100. ..

Nan Diego WAROQLT 51,660 DSB-100. .

Santa Barbara WAGJQU 1%,300 HT-37; HT-41

No. 'cxas K5I1ID 107,100 Valiant. . ..
Oklahoma K5HWO a4,185 KWM-2.

So. Texas KSMVK 150,960 Ranger; H 37.
Marititme VEINY %436 Valiant; HT-30
Ontario VE3CRM 33,187 Apache, . ool
Manitoba VE4SD 27.030 Viking [I..........
Saskatchewan VESNX 2,223 DX-10.....

Albena VE6UR 76,092 HT-37; LA-1

B.( VE7CE 37.820 Valiant . .
Yukou-N.W.T. VESWW 2375 $BIB.

RPN . BC-312N, conv.
. 2B

©5,40,20,15, 10
40,20, 16

28 75,40, 20, 15
HQ-110 75, 40, 20, 15, 10
KWM-2 75, 40, 20, 15
754-2; 75A-4 15 40 20, 15, 10
HR-20
...... Mohawk 40 20,15

...... . HQ-140X; HF10-20 ,5. 20, 15

. Rio YR+ 75,20. 15

. . HQ-170 75, 40,20, 15

e . NC-300 75, 40, 20, 15, 10

.................... 51d-4 20

for kids in order to gct on the 2nd weckend. Hmmim? Does
that make me multi-op.?” — WPCUC/Q. . . . *“Sure wish
1 could have heard a KL7." — WAJPH. . . . ‘‘Might be
interesting to know what seetion C'NJ is, one Nuvice gave
it to me that way eight times!" — APEQF. . .. " Next
vear I'll have to use the Wonfi llong on OM Murphy.” —
ROGCJ. . . . *I'm hopeful my score will be 4 new high for
‘Nebraska and a score that one uf the Nebr, gang will top in
63, - TPASO. . . . “Enjoyed handing out dMontana to
all the gung.” -— KOOBF/7. . . . “Conldn’t beut my ‘59
scure. guess [ a little rusty after a 2-year absence.” --
WOTDR. . . . “There are more ts than there ure awa-
teurs.” - anonymous. . . . “Hope my arthritis never gets
to my wrist.” -~ AQGZP, . . . *Disappointed to have
lost the logs for about 16 contacts, which included KG4AM
and two other new sections.'” — WAOBMW, ... “Are
vou sure there isn't a lowest scuring Novice certiticate?" —
WN8DOQJI, . .. *Again the tinest and mmost harrowing
event in the amateur calendar has cowme and gone leaving
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meinories of another better-than-ever 8S. Conditions were
very guod, couurteous and skillful operating, clean sigs and
good sportsmanship were the order of the Jday. kach year
my admiration and respect increases for the operating skill
and sheer endurance of the leading operators, Life's darkest
hour: 2 days before the SS, a roaring power leak drowned
out all signals over the spectrum. At the last moment it was
fonnd and removed by the Columbus und So. Ohio Electric
('u, troubleshooter. Many thanks to him and many many
more thanks to the ARRL staff for this fine activity,” —
R8IKOQ. . .. "Did my best to breik 50K but didn't quite
make it. Weather in C'entral (Jhio poor the first weckend.
Worke some of the hard ones with relative ease but never
did hear KH6. Heard W, Flu. only once and couldn't raise
him then went almost down to the wire before | heard and
worked twn W. Va!" — W84APC. . ., “*There is more to
this long concentrated contest type operation than meets
the eve, [n the middle of my exchange with K@FLY, a very
excited looking brown & black spider popped out of the rig
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and furiously searched the operating table. Not only did he
serivusly disrupt contest activities but he chased my “ FLY ™
away!"” — R&QYCJ. . . . " Fine conditions un 40, best, ['ve
scen for both SS weckends.” — IT8CXS. . . . “Very few
repeats this year, guess the guys are using Operating Aid
#6 to good advantage.”-— W8UPH, ... *“Relieve me it
isn't easy to completely forget the second weekend of the
contest.” - K8HLR. . . . "I suggest beginners listen to
WIAW tube-table code practice. This should reduce the
number of repeuts asked in the 88, — WE&/BX. ...

CLUB

i*otomac Valley Radlo Club
Frankford Radio «‘lub
Suimolk County Radio Club (N,
Rubber City Bweepstakes Hotshot:
kFlorida DX Club. ... ...
south Jersey Radio Assn.
Germantown Radio Club (t°a.
Clonnecticut Wireless Assn.. ...
:\llaml_‘vallov Amateur Radlo ¢
Southern California, DX Club, ... ...
Nashug Mike and Key Club (N, }i)

Lake Success Radio Club (N. Y.)
Order of Boiled Owls of Ohlo. . ...
\Milwaukee Radlo Amateurs’ Cflub
West Central Radlo Assn.. ... .. .. ...
Lynchburg Amateur Radio Club (va.). .
AMotor City Radio Club (Miceh) ... .. ...,
Central Mlchlgan Amateur Radio Cllub .
Waltham Amateur Radio Assn. «Maus).
Stoux ity Anwteur Radio
West Park Radlops (Ohloy .
Wisconsin Valley Radlo Assn..
Order of Botled Owls of New NMexico .
Linfon County Amateur Radlo Assn. (N.'J.).
Tuseo Radlo Club (Ohloy. ..., .. ... ....
Hamden Amateur Radlo Assn. (Conn.
Westside Amatenr Radio Club (La.)
Hamfesters Radlo Club (L) .. ... o ... ...
North Penn Amateur Radlo Club .
{ngiewood Amateur Radio Club.
Ohlo Valley Amateur Radlo Assn’
Roanoke Valley Amateur Radio Club (Vi
Horseshoe Radlo Club (la... ...,
Stoux Falls Amateur Radio Club (3. Dak. .
HKronx HIigh School of Setence Radlo Club. ...
torx Amateur Radlo Club (N, Dak.)
Order of Bolled Owls of New York. ... .........
Joliet. Amateur Radlo Society (L) ... ....... ..
York Radio ('lub (111)

Tri-Fown Radio Amateur Cluh (11L) ,
t‘anton Amateur Radio Club (OhioY. .. ... .....
Northwest Amateur Radto Club (111 . . ..
Massilion Amateur Radio Club (Ohto).
Arrowhead Radio Amateurs (Minn,). . .....
Atlanta Soriety of Teenage Radio Operators.
Parma Radlo Club (Ohlo). ... ... ... ......
Indian tills Radlo Club (()hlo) .

West Jersey Radio ¢ b
Amateur Radlo League of Mamtohn
Oxford Cirele Radio Club (i'a,) ...,
Fort Myers Amateur Radlo uub rMn)
Nittany Amateur Radio Cllub (Pa).
Chihurban Radlo Mablleers (1L .
20/9 Radlo Club (Ohlo) .., ., ., |
Metuchen YMC.A Radio (‘lub (N J)
Kanawha Radio Club (W, N
idttleton Hlgh Schooi \matl‘ur Radi
5 Towns Radio Club (N. Y.)
Notre Dame Amateur K.\dlo Club' (in
‘Teleo Amateur Radlo ¢Club of Mnnlmnan
Waupaca Amateur Radlo Club « Wise.) .
Upper Arlington Radio Club (Ohio)
“ak Park and River Forest High School Radio
Larktield Amateur Radio C'lub (N. Y))
W FN' ‘Suburban YMCA \mateur Radlo Louncll Iy
0 Amatecurs of Greater Syracuse. . .
\\ ewt Philadelphia Radio Assn
t'hicago Radio TraMe Agsn..
Ismersou Hamsters Ramo Club
Detroit Amateur Radio Assn.. ... ...
Columbux Amateur Kadio &aun (Ohio)
C‘hicago Suburban Radio A
sandla High School \malcur l{adlo
Short s8kip Radlo ¢'tub (Pay. .. . ... . .....
Klackstone Valley Amateur l{adw Club (1. 1)),
1200 Radio Cflub (Massy .., e,
Forestville Amateur Radio Assn '(C'onn)).
New Ulm Radlo Club (Mtnn,), ..
Sammamish ‘I'otems Amateur itadio Socle
Stuyvesant tHigh School Radlo Club (N.
Saint.Clair Amateur Radio Club (lil). | ..
Montrose County Amateur Radlo Club (
Nutley Amateur Radio Assn. (N. J)).
Mohawk Radio ¢('Inb (N. .
Mount St. Michael Kadln 1h (N,
Shoreline Amatenr Radio C'lub (¢lonn,
soringfield Amateur Kadio 'lub (Ohto!
Farest. City Amateur Radio C'lub (Ohio) .
\nacostia High School Amateur Radio ¢flub (1), ¢
island Radio Club (Nicho . ..., . ... .
l Inlndelnhln Wireless Assn, . .
refjton Wireless Assn. (N. J) . L
\\ ashington Rquare Amateur Ruulo Society (

L K3DVs, opr. 2 K9RHN, opr.

N. Y).

. “This year [ did it the ensy way -~ as an s.w.l., work-
iug only the 73 sections then ecalling 8S for ubout four
hours.” -— W2GND. . . . "My 2nd contest as a Cicneral
and just missed V1:8. Is this the highest IXNY scure fur a
15-year old?"— WALHDLI “Cowmpleted an ex-
rhange with VE6NX and the whole country opened up on
us!” - - WISIWX/t1 {(Vermont). . .. “!Tow darz une gu
about getting u thousand contacts?’’ — KNIIWYXN. ., ..
*“I'aking time vut to wateh TV football games doesn’t win
an 88, On well, my team won anyway.” -~ &IDIR. .

SCORES
Vultd .
Scare Iutrtes €07 Winner fhone Winner
6,534,178 6l WHKEFC WHBZIKTL
6,430,255 aN WIGHM Wizss
066,212 44 W2BXS wW2JQ7
1L012,317 SR WROYT \\'XIH- H
960,501 9 K4TM L
894,851 49 W2DAJ RA
774,463 4 KIMNJ K&KR["'
742,615 Y WIIYH
740,307 1A RO A
695,046 4+ KB 'V
620,708 17 KIRTB
nl()hSﬂ 17 Kz2baT
566,395 &5 WRIBX
15 WaQYw
t Wotoy
X W4HPIrR KASITE
15 WEM D WRBN
6 WRvVEeC L,
v WINJIL l\lQI’l‘
7 WHCXN KWJI'Z
12 KXCI'H KRAAG
8 WYRQONM s .
3] WACK
7 WALWBH Chaeann
. WRNBK
R WIHTV
] W5RUK
S WYIRH Ce
15 Wi3JISA W3LwWE
Y \GJBV K6H 72
5 W4CVI . ceee
12 ATK K415Q
28 WIKQUD K3s1Q
R} WasMV T
(1 WARUFE Ww2GQ
7 KAIVQ Waa. \ \D
3 W2AYJ
5 WoRrCJ
1 WozAB
9 WIGNS
il KRV LU
1K HKYYRA
K KXZHY
1 KOLJL
6 K4KAZ
bl KSWOT K3NPH/S
+ KXRMK
(4] WaNTU
% W28J1
6 IK3JIV
by WAKET
li WINEM
i Kxo '
3
+
6 .
7 RUB
6 KYVRUz2
7 wlLQp
Bi KYYRC
4 KX ED
6 KYYOD
4 \V A2GGB
3 YOWG .
lQ W’ N R
3 WOH G haeeraa
3 WABNON
4 RIXJ L. .
4 WRDWP
) KaucG
ri KAWNANE K5VDI
1] KIQKI Wl YR(‘
".‘L KZKIR/1
f WUAXIE.
0 \\ A L
4 KYZI'R
‘) WOVWNE
1] WAZZGQ
v WAZKRAJ
hi o .
“ . WRIJTI
+ . . K30oKJ
+ KyALG ..
3 P
hd WAZEFN
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Another top c.w. score from the Central Division features
the results of WORQM, Wausau, Wis. (211,791 with
1161/73). In use during the hassie was a homebrew rig
and HRO50T. Radiators include a 80-meter zepp, ground
plane on 40 and a rotary 8JK with tuned feeders on
20-15-10. Reno won his first Wisconsin award 27 years
ago with 256 QSOs in 59 sections, participated in every
SS since that time, won his section award for all post-war
affairs and "says’’ he's due for retirement!

“Tmpressed by the gentlemanly behavior of wll participants,
their cvoperation in repeating and their QRS for slower
aps.” — W4LIIOS. ., . * KPIADN kept signing KCG E, gucess
he got ont of Guam just before the storm hit” -~ ilet's
keepthixoneanonymous! — Ed)). . . . “Sinecoperating un-
der my present call I've worked all sections in the past Y
Sweepstakes,' - W4CVI, ... “Couldn’t find Nevada.”
— W4LY V. ... " Camein 2nd in NLI last year and dou-
bled my score for "62 but with the nambhbers [ heard I proba-
bly camece in tifth!"” —- W42/ v, . ., I shared times on
the air with my ncighbor, WV2Z\WP.” —— WN2BAY. ..

" TUEQE GOES ™
( OREGON AND

W2EWZ WAS GOING GREAT UNTIL HIS XYL
BACKED THE FAMILY CAR INTO A SIDE PORCH

. .. “Nanaged to get 72 seetions the first phone weckend
and my big moment eamc when WA4L'XV/VES eame back
to my ('Q SS for #73." -~ KAFPWE, , . . “Use of sidchand
definitely an asset but its still a.m. that brings home the
bulk of my contacts.” —— ASMTK. ... "It has been
some years since the northeast has produced onc of the top
phone SS scores and I'm convinced we're at a gcographical
disadvantage. However, this annual get together with the
old gang is always a barrel of fun.” — A2GXJ, . .. “Very
pleased to hear sume big scorers going on phone this year
after the major drop-off in ‘61, A top scorer has to keep on
plugging even when things scem down but I may have vver-
done this as I worked sceveral hours after midnight which
were minimum contact periods, I came to the end of my 40
hours on a goud 40 QSO /hour, this could have cost me the
300K score. 1 wasn’t getting out as well as last year on
sideband cspecially.” -— K6 M DX, . . . “Very interesting
phone contest. Next year ['ll operate longer since this was
just a fact-tinding expedition. In '63 we're ont to win!' —
VEZDQL. . . . “Sceing that S, (¢, is fairly rare in a phonce
8S T made it  point to et on. It shouldn't have been any
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OT K4LPW is another versatile ham. This year he won for
Tennessee on c.w. with 233K, 4th high nationally. Mel's
XYL did a fine job on the photo showing some of the
station: Navigator, electronic keyer, antenna tuner, SWR
bridgz, 250-watt linear (not in use during the SS}, SX43,
SX101A, GMT clock, select-o-jet and keying monitor.
First SS was In '35 and many years of ham activity
starting in '27 as 3ATZ and then on to W3DGM and
thence to K4LPW in '56.

trouble this year!” — W34ZD/4. . .. “Tard to win on
phone this year with only one weckend of operation,”
K3DVS, vpr. ot KAKRE, |, . *Phonc hiundicaps: 5 small
harn:onics age 2-8, and an OM with an expircd Novice
class ticket, -~ K4SHE. . . . My first real try at a phone
S8 and very pleascd with the results.” — WA20°LQ. . . .
“Thanks to all who ‘ook time out to give me a phone cx-
change even though not participating.” — WA4AAL, . . 3
“Made a 1500 mile round trip with WOVZE to put V131 on
the wir.” ~—~ K9ITOL/V E4.

C. W. SCORES
Twenty-Ninth Sweepstakes Contest

Seores are wrouped by Divisions and Sections. . . . The
operator of the station first-listed in cach Scetion is award
winuer for that Section unless otherwise indieated. . o o
Likewise the power factor™ nsed in computing points in
each secore is indicated by the letter A or B, ., . . A indi-
cates power up to and including 150 watts (multiplicr of
1.25 c.w., L5 phone), B over 150 watts (multiplicr of 1),

The total operating time to the nearest hour, when
;ri\ cn for cach station, is the lust l‘rzurr‘ following the gcore,

. Example of listings: W35G 221,931-1235-73-4-39,
or (mal score 224,931, number of stations 1245, number of
scvtions 73, power factor of 1,25, total operating time
29 hours. . .. An asterisk denotes Noviee cortificate
winners, A double asterisk denotes Technician cortitieate
winners, Multi-operator stations are grouped in order of
score following single-upcrator stution listings in cach scction
tabulation.

ATLANTIC DIVISION

(3JT, 00,625- 576-70-A-
Laxtern  Pennsutranin Wani lt}?gfg_ 8;6 fi \33
224,931-1235-7: W3IKAN 0
210.970-1156 WIEKR
210,060-116 K3HTZ
206,881-11 KRIPiK
’06 590-11 WIS
* 206,408-1 -7, Wi3SOH
lQR.ﬁSl-lﬂQlJ] waioc
184,508-1011-7, 6 WIORU 7_];_
1R2,500-1000-7. 9 K3JIV 500-6441&-62
160.110- 963-72 KANFA ]
]53 875-1025-82-'\ '*4 K3HNDP
150,108~ X23-7. 2 WRIRG
WaADE
K3DKC
K3LJZ
KANDG
\V'{ﬂ?ﬁl)

P O O]
RAEAIXDO—URD

Wi3Q.
W3QMZ 107

K3JGI 10188 KAAN
101.516- 5 K30MP
WKDAU 100.800- § K3LOW




K SJHT
K3NJW

3’: 708—

Ww3wy
Wiwu

40,754- 288-71-B-19
38,125~ 250-61-A-1%

o
DO
+

1
193-40-A-26
144-50-A-16
210-31-A-23

172-43-B-25

A-1X
2,860~ 255-36-A-29

210-44-A-26
2158-40-A-2-1
21.{-4] A-23
151-53- : 17

TS.)
192.629-1058-73-A-40)
W3FYS (W3KYS, WEHO.

166.500- Y25- 7" A-40

W3DVOo (KZHW L W3DVOY
972-68-B-39

W3TBA (kSP\\'X W3uYC)
4950 1%11-A- 3

Southern. New Jersey

WB2APG 185, 310-1044-7 l- &-40
W2HDW 154,785- 913-6
X 3 700~ 73
0- 704-70-A-33
113.940- 633-72-A-40
3 TEM 1- W2 103,500~ H00-69-A-4)
WiGoQ (\\‘SN AFD( GOQ) W ZPVH/Z 02,510~ B03-AR-A-3K
90- 716-71-A-3% K2ERC  95.713- 590-85-A-40
W3EVW (“ 38 hVW MQC) WA2WLN 94.960- 599-64-A-38
60U-73-A-36  KZ2CPR KR, 020~ 4RY-T2-A- —
WI3MEKA (]\ H\\’X SP8, W3- 74,520~ 414-72-A-25
VDN) 74, 20- 550-58-A-20 74,095- 511-58-A-24
W3ART (5 opra.) W2REB 57,848~ 421-55

e | 0| S

73.276- 4R2-61-A-35 WAZIEK 52.164- 415-63
K4PNI (Kds IPK PNL KN3-  W2ZEBW  AL606- 424-61.B
OSE) 6244 447-61-A-33  W2TLO  50.750- ;
KINUM/S (Kis DEK KPG) - WISDE 45725
RTI0- 4004922 WRESX  t 13 3
WIOLG (W{n O1LG VUF WNB)  K2JXX  37.669
23.055- 174-53-A-21 WA2JCF
Md.-Det-D. C. WostIE o
KAIGU. 214.985-1200-73-4-89  RIBG
WHETY  Tei150-1000-71-0°89  KZMZK
W3GRF B WARDRs 5
i WAZKBI 200-41-H-17
1 '2TBD 184-31-4-16
15 5 WAZKWO 165-35-4-19
154300~ R40-73-A-39 W2HBE 111-39-A- 9
144°900- R05-72-A-33 1 5
41 967-73-B-47 2
136938~ 784-70-A 9
140,640~ 4
126,360~ 0
119.700- & -7
112,003~ 6 0
110.960- & 0
108,675- 6 3
107:800- 6 2A- 1
104,600~ 3N-13-A- 7
04.650- - 4-A- 6
104.370- 25 6
6,474 : 2
50,750~ WARUOF  g0-  f- 14- 2
79.479- W2EXN (W2FXN. WHSOX)
0,895~ 60,053~ ’(N.{-7{- 3
61,975~ WA2NGS (WSS KD NG
59,000~ ’))485— 440-46- -\».{.
54.968- : K2PWV (K2PW V. K3BPL)
43,783 343-51-A-47
SO HEBATY  waziows (WA KWE O L)
A0,38%- $48-58-A-23 38,48K8- 3U8-50- A-37
42600 HA7TARAC1T  W2PAZ (KZEJW. W2PAZ)
40,761~ 326-R3-R-29 3425 69-20-A-10

KBZUW WANTS
TO KNOW HOW TO *
EXPLAIN THE $S

TO TEACHERS

Ye
M“; wh
s

Western New York
K2INP 134,013~
W2WOE  94-315- 72
WAZLKW 83,3256
WA2JWY
w2prGu
WA2THY

KA 3TRK
Wi3LQD -
KN3SDA 7- 6-A-
K3LVO K- H-A-
K3HKK (K38 AKR STG)
1060-  29-16-A-21

CENTRAL DIVISION
itnots
180, 54()-10()R-72 A-m

& | O

WOTRH
WA2HZO :
W2GVH
WGz

WYBU D
K9ZXG

WYWHF
ROZ5 1k

19-
HO—Z7-A- {
w &ZI\QK 107-31-B- 9
WA2QMJ -
W220%

70-16-A-13

w2 1126 SeeAns 528

WHUSA 4 opray oAl VHKLD /o 52, 445-
98.433- 662-73-8-30 KIYON .:.a.lu.

KIAWR/2 (4 oprs.) WYHPG

49~ 281-57-B-18  KSQOV,

W2TOP (W2TOP, WA2CUZ) ‘WAIDOC
21,720- |x5-4>¢-4 22 KYFRC
4 \2Ul\& (\\'\2UE\ KORPX
WH2ABD) KOGSD

WIOKI II) ll()ll—
WAIBKW 3K.794

10,773 145-31-A-24 au
HT.059- 24
775- 270-5

e tern fennsvivania
Wi3Y0Z/3
K K3 Iwe

0-1027-70-B:
701

—_——t
NO=WR=HsSK—=XT | | ZTRN=ANK | &N

WK3M NI

6-A-

KN3SHI* 31- A-25

WIVK

K3PCT

W3EJA i
K3GIH l()6$— 5 -17-A 15 07-41-A- 4

Leading Ohio takes a lot of doing, just see that c.w. list!

W8OYI did it in '62 with 190K, using a Viking | and

DX100. A well-known SSer, WB8QYI has been in yearly

since the contest began and continues to find pleasure in

the November event. Joel plans bigger things this year
with a good tri-band beam.

QST for



WaIBC

KYDVK
KYBQL,

WYYV
W

10, ﬁ.(%— '

WOACS
W9GCX

Wyvgy

KYIWS

WAYATD

KYKZW

WNYDDN*

WIRTY 4

WNIFAR -

KYUQN 4260~

WIGEX 3100-

KYLLV 2070-
1996~
1855~
1615-
1472~
1200~

R
W UluJ \ (4 oprs, )0
Indiona
warop 2
KYDHN 1 40-
KIOVRUY 102,492-
KYRGM 90,990~ ¢
\\ AYAUNM 75(1}JU-
N -

VK
l\‘Jlth

leDHL (K98 DHI h()l‘
17,900~ [X6-40-A-23

Wisconsin

WIRQM

WOW vQ
WIDYG
KOr LW
KuIprs

WIUDIK

"R 120- - 6-A-
WQHHL (K98 CHT GDF)
109,6:33: 6
WIFLP (K9s 1A ZZ\II')
K22 551—71 13-136
WOYT (4 oprs)
43,018~ 411-53-B-16

May 1963

DAKOTA DIVISION
North Dakota

821-71- \-.(4
353-6
1%

145,728~

KoIvVQ
3 58 9'{1()-

KoQWYy
KPQYD

KORSA

KYPMPH/Q

WOHSC (5 oprs.) §
107,019~ 779-69-13-40

KYOSYV (KPs OSV OSW

o 100,565- H23-66-1-40

KOU'VH/ (2 o) -l 1

South Dakota

WOSMY 144, ?»64-102’)-72-[!—40
W l)(‘U(‘/D 96,250-
\\ \OIT} 1w 5'1 419-

KYZ X.960- |
wawuu

B-48-.1-16
18,260- 166-55-13-14
Minnesota
RODHH 174,213~ l(l02 70-A-40
2,730 K61-71-A\-34

3H4-12-A-15
15~ 9-A- 5

584-69-A-35

WPYC (4 oprs.)
101,258-

K0AOZ (6 oprs.)
018- 293-47-A-32
WOOEZ (Kis GPT 01V TMY)
15,275~ 130-47-A-19

DELTA DIVISION

Arkansas

WASCBL 184,770-1042-72-A-40
166,806- 944-73 4

0
KSTYW 924~ 50%-71-13-25
WS5RIT 31 644- 210-6 {1}
WASAVR 22.280- [73-52-A-22
WHRNY/5 u UB0- 118-43- 0
KsWvC 3105-  46-27-A- 7

Louistana

W5BUK 172,288~
l\.’:ChD 122,570~
WHERR 105,485~
W \SMM( 67,425
K5 ; B2.49H-
h&l(‘:\\ 29
W5IMY

2 47-27-1-19
W \515[) r 110-11-A-14

3{1)5—
Misstssippt
K5RUO 165 0%0- 924-72-A-40
hﬁli()\ S 378-57-A-37
K5MCV ).7 $75-54- =144
K5ZUW 'S(l 038~ 223-54-A~34

Just 21 QSOs out of first on phone was K5MDX of Miss.
This Delta Div. champ puts out a walloping signal on 75
through 15. Dave too specializes in DX 245 confirmed
on A3). In use during the contest was a homebrew 4-125A,
and antennas are dipoles on 75 and 40 and
a tribander up 50,

WNSBMC
WNSCKNM
KAYEL

1639~ 3R-19-A-1
1551 4Y- 1
139-  14-1
Tennessee
233,053-1277-73-A-40
WAWZC 162,413~ 921-71-A-40
WISQE  105.350- 602-70-A-40
WALCGA 85,363- $K1-70-4-33

=

KALDPW

160- 410-56-A-28
242-651-A-24
145-37-\- 9
)-B-12

K4 (? 55,
WA4FDR 44.530-
\\' X-l(‘Gl 12,349~
7995- 104-.
TTI0-  R2-
T425- 11
81124- 7
500:3-
210u-

WHENRE
WE GOING TO

GALS HAD FUN,TOO
GREAT LAKES

DIVISION
Kentucky
K4GSU 21 l 680-1 192-72-A ~'49
WACVI  10Y.592- -
WHYFA 5(17 T3-A-133
K4QPd 5
WHGSH
W4YDI
!\4NJ\ .4
K4ALIE 1,503~ A.
W Nﬂ\l‘\ 1540~  41-16-A-10
AMiehtgan
KRQIH 158,040~ S$78-72-A-39
WEVEC  145,635- 798-73-A-40
WRCQN  [3X.600- 770 72-: -40

A-35
- 1-35

474-67-A-24
444-69-4-40
1a5-69- \-27

KRGID

WKTRN 65,048~

WS8CRD  62,Y21-

KNIENXD  61.305-

KXYWR  60,93%- 3
WXRCXS  57,015- 3-A-34
WSINJS 52,530~ hl5-51-B-vd

“RI\IQK 52,068 &
51,900~

48,990~
46,8 | K-
42

W \SHNQ
WRKX
WrCOLH
I\XHLR
alers

\\ NR(‘”‘*
WARHQK
KRUJIG
KsCvy

WARSRKRID
\\'NSI' ubD
G

W YQ
WNRCRG

8C 2.4~ 3-A- 7
WRUUA  (WAREBM, KK“(‘P
WROITL) 45.017-387-59-13-23

K8TAS (K83 T'AS VTR)
0- [74-56-A-25
WABALEG (2 oprs.)

23,625~ 176-54-A-16

Ohio

190,440-1058-72-
185,055-1014-
1 0= 9K:

WBOY1

& 1 m 500-
WEDC .
Ks1PS - 6
KXRE ](HKJE- 3
WRUEX 100,465
WSOL. 58,145
KxWOT  86.100-
KKZBY 84,755
KEOTN  R4.525-
WRINT K3,03K8-
WRLUZ  79:275-
KEDDG  78401-
WHISU 781100
WRLHY  77.250-
WANWR 79825
W8HIC
WEVQL /4 585- 455 66—4 J7
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KIHTV keyed fast and furiously and finished with top

honors for Connecticut. Rich used 80 through 15 as many

section champs did and ended up with 176K, leading a

goodly number of section code specialists. Equipment
line up included an Apache and HQ170.

WRUPH W \PsULI{, LOX-45-A- 7

WRDHG 152-41-13-20

K~ 3N 1IX-40-\-17

KRANYM !

WRDWI KNBEIH !

WRGEH WRAL t

KRIKG KRVKC 1

KR WNSDCQ? 1

WaYCP KSWAWN |

WRLOFK . AW NSCUo |

WRAPC o KRG IKJ 1

WRyY P N6 WRAJIH 1

WARAIZ 8.6 WRINH

WARBIC 5. WXRAA

WXHQK ) WRCHT

KXIKO 3. WEKEFC

WARATE 12 KRBAR

WRKC WRVDI®

KRATQ WRAODP

KRLJT KALGB

Wxatrn I\Mﬂ)Y r(l R- 3

WARAHK B 73-25-B-19

KXWOU H0-27-A- 4
62-22-A-34
G1-21-1\-21
$9-26-\-10

H5-23-\-14
51-22-A-18
h'l_-‘zl- 32

N-JZ \ 14

\\
KRC \J HU-18=-A-16

2160~

2040~

y ORO-

(564~

WV, \XB()D 1190-

2 WKI'GG 940-

(7 5-:)0-\ 11 WxD DG aun-
170-60-15- -~  WRDIH B40-
19 WNRCWW 675

WNSDLD 520-

3 IX,.'(IIU- WRYAB 150~

15,040 KSRXD "55-

14,524~ WKRAJR Yy0-

12.650- WARBVY 60~

12, 118- WNRILZ N-

WABADA 12.086- WNSDOM b=

K88PC (K88 bP(‘ TRR)
825- 312-59-A-3%
WABEZW (\\ A¥y BVZ EZW)
29,380- 230-52-A-32
KRSW N /% (}\Ks RHW 85QX,
WASDHK)
18,200~ 236-32-A- ~

“HUDSON DIVISION
Fustern New York
WA2HLH 111,960

WAZOJD 34,62
WAZVYS 5X.25,

\\’2UeL 164-32-A-12

136-45-A-10

W2KEKW

WAZPPE 52,14
WA2VBW 34,542 s We2HAL
WAZDRE 21750 199-44-. \- - e [)Q
WAZKHV/2 WeBPA
20.813- IR6-45-A-13 N AZYRY
WAZKSD/2 WAZLEY
15.755- [3K-46-A- 15 WN2CRL
WAZIDU 18905 |56-: WAZCXA
WAZKAJ WA2RIZ
WAZLY P 2016 %21;’{,’%
WASNIT) WA2 MY
R20HK
WNZARW
A2Q
W20 e

48-17; 5
wizcov aae
N A-T3
”74 345- ’;f)h-

74.K1A

K20GT

WN2ZDWIK
WN2CIW

K2J
WAZDHI
Wa2sJC
WAZRMD 46
W2iRY
WIATTM
W HZ( XS

WAZBQK (l\"()l'l)
WA2ZBQR)

139,338~ 795-71-\-38

WARJLL (WA2s JLI RSAD
C59.K13- 416-58-A-134
W2HJ (W z.-« Dy QB N7
6,500~ 213,
wa2rXB (b nu'l;s.)

WazQad “ oprs.
17. 4'.)[)- 218-33-A-22
! ?BDP\ l\\' BZBDK,
W N:

14 680~ 201-32-\-40
Waz2wir (\\'.\2»; Wip zZDs,

WA2LXD
WAZYBL 2
WazoB
WAZRU
NED \IL

WN2DIZ)
W2DQN 8525-  KY-30-A-15
WAZBOQN WN2DAL (W NZH DAL l)’I‘FI)
WA2Zrzy 231-  B5-17-\-24

WAZYHS (W\'f,; YDB YHR)

K- 15- Y-\- 5
K2VSP (K2V8D, WV2YT10)

W S
WA2PXI 250- 13- 8-A- 3

For many years a big scorer from Ohio
was WBLQA., This SS the call was new
but the style the familiar winning one
signing K1UAW. Roland keyed a
winning combination in active E. Mass.,
edging out competition and posting
division c.w. honors with 196K.

QST for




Northern New Jersey
WAZWBH
195,456-1071-73-
\’2(:(‘:!1 150, 912-1048-7
2DMJ 136,094

DY-34%-A- 7

2 Vl 110-35-A- Y
WA2QCM 100-20-A- 7
W2EHN A- 5
WA28ZO A
W2sLZ
WN2DDA*
WNZCRP 51 A
wwv2zvu 4A-19-A-10
WA2QI’X 64-14-4A- 5
WAZZDN $7-22-A-10
WV2YXNJ 47-18-A- 9
WN2QZM 3= lx—-\ X
WALTIM B3
\\'N‘ZCR.X
W2IS1 1250- 25
W uuu yll- R6-11- -10
WA2IRN RH5- 29-12-A- 4
W2HI, 4X0-  16-15-B- 3§
WA2ZRR $31- U2e 6-A- 6
W2BQK 1RO- 2-
WAZTMT 'U- +
WA2RIEM

2 A-17
WAZRGZ (W\ZR( Z, WSIDNM)
96, ¢ 15- 5R5-66-A-40
K2YNT (6 op
2 ll)- 5(»4-56- A-36
WARJHE (\\’-\Zu A JH

3X.000- 400—'3?1“\ 26
K2GQ (5 om'a')
34, -.47-

2".’)—\ 37
22,000~ 223 4n A-24

K2prri (l\Zl‘ rl

MIDWEST DIVISION

lora

KOGXR 15X 242~ RY5-71- \-40
WOCXN  150,015- R22-73-A

KOPUIS  136.080- 763-72-A-32
WHLZ0 %2,500- 500-6R-A-26
W OBb\ 69,700- 410-6%-A-31
WOLB 53.070- 351-61-A-40
\\’@P}QN 47,685~ 293-68-A-1R8
KBYHCT  43,916- 366-49-A-36

May 1963

WA¢BMW LOST
SOME OF HIS LOGS

KPASI 40 479-
WANAB N, RS-
KOQW A K00-

YRGS 120~
wancs O10-
Wosbhyv 910-
KaAUr W00~
WABELET  14,7X1-

KpVig 2043~
WAODE 1%560-
\\'Nﬂ(‘Z A X5-
WFID 143~
KO\-\R (K0s B(:(J

H0-

Kansas
99,705- 730-69-R-30
57.820- 40 -B-21

$4,220-
34,131~ &
30,848~
145, 68X~
13,770~
YX50-
U548~ 49-26-13- ®
AMssourt
KOVMZ  120,060- 696-6
WHTDR 118, (110-
WOKCG
WoQws
WoWyJ
\WGSV
XYVBH
OCWP
WAUDPN
KD Q
KOKW
WAMBGY IN 2
KOJWN 13350~
WDY 12,364~
11,078
11,580~
WK XRON-
9 4930~
KARWI, 343K
WOBAZ/P  2X75-
WNOBYX 2250~
KWIPL 336~

WOADNN 316
WNOCWYV 123-
Nebraska
1X9,72071044-72-1-10
160.470- 900-72-A-40
105.484- 61:4-6 4

WAABO
WANYU
wouow
WOlGK  45,240- &
KOQVM $0,250- 2"()—55—\ 21
WHOKO 18,500~ IX7-40-A- 19
Kpir'l, 11,981- 11 45
WANBYK  2070-

KOKEK BORS

NEW ENGLAND

DIVISION
Connecticut

l75 500- 975-72-A-39

151,760-1087-70-K-37
WIAWSET 142, llUl)-l(jﬂﬂ ;Il H-.N

15-10-. \— 4

X H060-
WHOPT - 2h709- 2

29.700- -5
wior B 24,863 211 46-A-26

CITFA 0-146-A-1Y
\\ INJALT 229-449-13- 8
KIRJV l7.(25- 15X-44-A-16
WIVVvaA 16,400~ l(»(l--tl \-ZR

1
K1
KIVQJ 57-
KINNC 2940- .»()-24 ‘\- B
Wiwpro! 2500- 100-10-\- -
KNIWNX 17-A-134
RIN
K
K
W
K
K 3
Ba- 21- X-A-13

Matne
WIDLEO 51 750~ 300-69-.
K1MBAL 17 14
KIVXZ "125- H3-21 15
WICRP 1823~ "7 27-A-10

Kaxtern M assuchuselts
KIUAW  195,660-10KK-72-A~ 40
NJL W7:4- 104

14,620~

RERZRERATIAS

b tetal
z2
<Zz

47-20-A- 4
47-1%-A-31
Hi-l.’)— t-lh

-
=
=
A
b
-

W

WA \ V / 1

KN1Y

tel) \"l"l‘
Western M assuchuse,

WIIYH 170,000-116.

WI1KOB 15854211t

WIEZD X

Kilgu

Klooyv

WIWE

KIsSsH

K1LSW .

WICVI 10, 170- 11%
WIDYO  10,000- 160 3
KINWF 1556~ 70-27- A- 6
KIWQQ 2- 1- 1-8- 1

New llampshire

KIRTB 113,768 69K
WIETR  100.030- 717
KINBN
WIPYNM
KIPMY

9 278-54 A- ll
34.655- 239-58-A-1Y
22 880~ -
100-
65~

WQIOP, need more be said? Larry concentrated on
80-40-20 using an HT32A and SX115 indoors and a
100’ tower outdoors supporting 15 over 20 over 40
rotary beams, using the insulated guys fed as an inverted
Vee for 80. Results: tops for Indiana, leading Central
Division c.w. score, third high code tally nationally. That
youthful appearance (after years of SSing as W2 W8
and W9IOP) is attributed by Larry to ham radio keeping
him too busy for other normal ''vices.”
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wWin A= (- 1-A- 1T W7WIB 44,758 303-61-A\-20
l\l(‘\l' (K18 ("\I' STE) W7AIB 42,772~ 415 -24
53,655- 5H14-42-1-33 NK7K.AA 36,400~ 263-5A-\-22

K7BZE =26

Lehode Island
120.600- 720-67-A—40
104,720- 85%-64-A-40

280- 444-60-R-40

1&9. 1-47-A

23K-57-A-24
23R8-54-A-18
5-50-A-41

KI1LPL
LDK

4-A-13

15373 145-4.‘-.»20

TL400- 1 14-40-4- =
$621- 105-33-A-1

W7ET 3
6675-  Ap-30-A-11

W7TMEA

W \hRFJ 13,152~

"BAA 15~
WAGGFY (W6CUF, \\'7\\'.m)
10X,701- 768-71-B-51
WABUMO (WAGs GMO GWwh
NJU

R0,520- 5N3-66-A-35
K6TQO (K6TQO, WAGBTN)
29,951~ 247-61-B-17

DRM 15-
WIDDD (Kl1s Q!‘ITI‘ )
651350~ xu—"l -A-10
Vermont

WISWX/1 82,400~ 515-64-.\-130)
"lrl'l)/l 34,720~ 24

WIFPR TAS60- T40-
NORTHWESTERN
DIVISION
laska P
KLTBIW 4,608 316-56-13-28 / QW WeLL ...
, ..CAN'T SAY
tdaho WE DIDN'T
WT7BSP ],{Q RRR- 775-73-\-40
WAZW A/7 92,016 653-71-0-3: TRY
RTHLR 46.270- :440-56
K7GTZ 24,368 IX[-54- — -
W7ZRF 15,645~ 144-42-4-30 "
Montana
K7CTI Hﬁlmo- xu()-
K7NHV 121,186~ 725
KOOBF /7 106,315 701
WTEWR  3%666- 2 1%

K7LTV 26,138- 205

K7QCO 21,220~ KB 3
V7FLEG "17?%- 51- u- KN7TYT 461-  L5- 9-A-14
w7 X K7KKA (K73 KKA OGM)

Oregon 5076~ 67-31-A- 7T
WTUML  148,482-102:

W7TDK 145.788- 77 40 PACIFIC DIVISION
W7DIS  110.340- 61 0
K7PRZ  70.082- 5 % Hawalt
W7IAQ KH6DKI 68.913- 375-62
K7JMJ I\HG}-‘\’T’ 55.920- 4AR-A0-R-X9
K7UJO HEHAA 3K.076- $34-57-B-31
K7QZF . \\'Xh\\ C/I\Hﬁ
W70TYV 5.796- 314-57-B-35
K7GIP \\"’U‘(l'/k}lh
1&771}1’.1?\ 94 ! 5,850~ 220-47-A-19
B <6 H ',;‘: 3- 204-4A-A-2F
K7IWD 5675 Tuzion. f HEDIG 173 204-36-A-25
W6YG (4 nnre)(lgj 501 Nerada
ANIS BOIBI-A L GEN 65.406- 409-65- 111
Vi ashington. &;;xﬁgr jf; OXN- 162-6
W7PQE  139.24% THR-TR-A-39 2 heao-
K7KPN 102350~ 61: K7LPF 235K
msmaw?

« ~ ’
o1 254_ (0-67-A-40 Santa Clara Valley
W7IUs ‘)" 480- 5. KAVVA 198, 450-1 11)7-“" \ 40

90, w6 4 % K11 3

78.05f 6
74,600- 4(\!1-64- -40
"J (lé%— 430-67-A-38

25- 470-6 (-

K7JCA :v4 ﬁ70- -71-
K7ZJRE 542 46-6 1
w7JcC 48.165— 372-65-B-19

Top phone in Southern Texas and West Gulf division

leader is KSMVK of Houston. Don is shown seated at his

operating post demonstrating winning technique fto his

buddy K5JCC (1960 phone SS section winner). Watch
out for both these lads in '63!
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KTQYG MUFFED HIS OWN SECTION
...EVEN AFTER ARRANGINGA SKED

fast Bay
W \6BBJ 137.160- :6‘*—71— A-39
WETMX 136,828 747-73-A-3%
W,\ 700- 73- -3

W, \()I'\JZ 13,
WAGLGE 11.100- 103-43-A-16
San Iranctzco
WABKUW/6
55 440- 352-63-. \ 2()
WEWLY 5284 7-64-A-87
Weris 1522- ms-m-n- R
KENCG (K3DDW, KOITHG)
99,619~ 585-69-\-30

.\'mrramrnm 'Vallel/
KG60ORT_

2281
699-

K6RFT 24-13-.
San Joaquin Valley

K6RTK

WAMYDP

W6RVM

W6SRU

K7GTK/8

WHT'KE RR

WH6ACM 'l‘; 4N0- 257-60-\ 19

WARTZN  27.098- 216

\\ A6VEPN 48R0~ 124- R-A-31
6QXE Y750- 75-52-\-17

ROANOKE DIVISION

North Caroltna

WALYV  146.350- 7(\4 72-.
WALCXR 99,746- A07.
WAy «
WiBDU 7
wiagyto s
WASAQE 3
K4BY D R
WHOMW  21,465- 159-5 2
KAMMWR  17,883- 156-146-A- 7
WAVON 12,749~ 111-47-A-12
WALKFW 11.{10- 115 1
K4DWU 3510~ \- -
WN4ISW 41- A- 9

Sauth Carolina
WABWZ 90 .566- 542-67— A-31
K4ADU 87.150- 5 7 7

K4DOF

WAKFC

9.9 2-
7. 5)(0-((!()1-7]-
ét()()- A69-

WHJAT 345~ Y06

WALFY
501250 X
6

15
1
1

: 151,250

WAGE 123,688 703-70- \-47
% 4,680~ 65()-7()-
!
]
1

325-59-
$37-65-B-20
2N4—49- -1%
206-56-\-35

135-
Wiagog 20~
K4WHN 13- 8- 2-\
K4ORQ (l\-lOR( WAIVL)

119,103- 879-71-A-40

West Virginta

WRDIF  108,X00- HO';:GR—H-J(}

WNSDGE* 4400~

KYMNG 300-
ROCKY MOUNTAIN
DIVISION
Colorada

KOIQD Bh-  d- 4eA-
KOVEZ (KyV ["Z, Wi ()(‘II}I)
1858-  41-17-A- -

i7tah

W70DM 116 il h‘):’_h)&\ -40

2 4
20,250~
IRRES

New Mexteo

W5CK 148,664 X16-71- A-45
KSUYE  104805- 618-68- -

K70XR
W7IMWR

27
mz—sn- \-11
K7RVI +

WANTM 73,590~

KSWME  6X,475-

WAaDZA 60,044~

W53TI, 36.540-

WNSBCT* 19.013-

K5QIN 8.725-

K&VDI 2790

W5DAB 120 5 - - 4
Wuoming

R7QYG IU 715- R40-6%- \- 40

K7KAX S¥- X

KT7ORN L 44 )- .

W7HRM 5120-
SOUTHEASTERN
DIVISION
Alabnma

K4CFD 162

K4HPR 115,020

WA4BDW 71,294~

W4BYR 54,780 ¢

WALWCT 49,664~

WALBSE TXB3-

K4ESX 4650- 12
WataqQv B713- 55-27-A- -

QST for



KGEVR topped 'em all on phone for '62 with 1324 /73
vocal exchanges and placed 2nd only to WSWIQ in
over-all score. Ron specializes in contests and DX, presently
showing 303 confirmed on his combined DXCC and 249

confirmed phone.

Operation was

concentrated on

40-20-15-10 with a CE100V and GS100; antennas
were 3-L beams on 10 and 20, 4 elements on 15 and
2 elements on 40,

K4GRA

! 203-  9- 9-A- 1
K4B5IKK

(h4s Bsf WO
,860- 255 \
(h40\ W4KGB
50- 1().,-4[)-\— 27

I«.'aslern Flortda
217,175-1192-73-A-40
6
’

Ki0OVG

204 948-1148

- A-38
141,964~ 774-69-A-40
129-200- 760-6%-A-40
vV 412!{.599- 729-71-A-40
115,500-

6%,54:3-
ﬁﬁ.xx()-
59, 14K.

K4RQF 10,79 5-
WAL LN 10,720~
I\-th)N ¥550- 1

VA4CPN  B8RR-
\\’NU"}\I’ 5950- 10
W4RTX 5040~
WN4ITK  3tu0-
K4l N 260-
\VN4 1200~

N4JYB 304-

W4BJ (1\48 FMA JWA
15%,562-1149-69-B-40
Western Flortdn
W4MLE 141,113- 795-71-A
K4VEY 91.260- 516- 3
WN4IMC 1710- 36-1
WA4LCY (7 oprs.)
- 469-58-B-40

404
K4CAY (1\4VNJ’ WA4DCN)
435 15-12-A- 5

Georyia

K4BAI  190,074-1042-73-A-39
IKATIEA  187,063-1026-73-A-40
KI1KS )

126,000~ 700-72-A-37
K4VHC 81,900~ 506~ 24
KALEK 5,4
KIRWY/4 44,201
W4HOS
WA4ARE
WA4KTM

Y d’)-
K4DKJ (1\4 KJ L
)() )~ 1"4 50—-\ 22
K4ZIM (Ix-is TRWY M)
27,600~ 1.40—48-A-18
West Indies
KG4AM 140, 415— 851-66-A-37
WP4iBJG 210- 14- #-A- ¢

SOUTHWESTERN
DIVISION
Los Angeles

209, 273-1181—71 A-
165,960~ 9%2{ -72-

ReCTV
K6ASL

31
WAGGDS 58,823~ 382-82-A-29
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WACRV !
WABSNK .

2')1]—';0 A-25

-12
125-43-A-20
110-42-A- —
151-: -27

109+
.)( )-

\\ VEYLW
WV6VHS

WY6WH 5 L
WAGS LI (\\'Abs SLE \V rX)
+42,560- 306-56-A-32

WAG6LJT (4 on S.)
2,675~ 130-39-A- -

W6TOI (4 onrs )
T3Ll- L6-13-A- —

irizona

W7ZMD  154.710- 860-72-A-35
5(!?-5’( 35

2,
WA2GQX /7T 5363- 65-
KN7UMB 438~
San 1)1ego

W6HJT 215, 280—114 1-72-. A-‘{S;

WV6WTD* 7410~
WVBWZT  6300-
WABQBN  2595- 5U-l 1-A-1J

Santa BZarhara
85,191~ 590-73-A-35
295-5 38

WEeYK
WAGPHZ
K6LBV
\VA(') riG

LZU
\\ 6!’[’2“ 100
W6BHZ (hhs JivV oG'r,

WAGCEM)
44,025~ 298-60-A-26

WEST GULF
DIVISION
Northern Texas

K5RHZ 191,984-1082-71-A-40
5 184,689-1042-71-A-40

B0,190- 621-66-B-37
74,340- 502-63-A-40

K5Y K 9384

WNSEIM®  3900- 64

WASAUH 461-  23- Y-A- 4

KS5WAT (4 oprs.)

40,185~ 284-57-1-20

Oklahoma

166 $20- 931-72-A-37
812-64-A-39

417-64-A-24

KSOCX
JL

66560 4
20300 204-0-A-14

WNSDQT* 8408- 91-38-A4-26

ﬁNN 2-

5000 1945204~ —
Southern Teras

\\'ﬁ\\'7Q 290, 540-1600 73-A-39
W5PSB. 212.521-1169-7 34

K5LWL 119.925- 7.‘1x #

K5RPC 1

KSHDU

W5LJT 542-64-B-34
K5YF

W5LS7 351-60-A-36
WASABG

WASAUA 200-59-B-34
KALQJ .

WASAXSR Manitoba

WASAFL 129.575- 710-73-A-~ '¥7
WASCVK 11.918- 115-4 -15
WASDBQ  3RA3- \, AKZ K726- YI-34-A-15
WA5A00 2002~ VEAUM (4 nprp.

K5MHEG 220- 2,148~ 120-43-A-30

TN

e
{ 1CAN HEAR
THOSE OLD SS

SIGNALS NOW /

e

VESIN DROVE 600 MILES *
TO GET INON THE DOINGS.

vrive

CANADIAN
DIVISION VESIN
Martttme yEs pEen
VEIMX  43,403- 327-54-A-25 VESJT z; Hiy fare
‘f‘)%gﬁ Han wl-dd-a- Alherta
Volsw ‘bl et vmerz s 841 546-63-4-27
VEIASE (VELs AHK AJIHD) AL 52.36; 4
6%70- 121-24-A-21 "BH 7
:
"FAQ £
Quehec PEBM A 7
YEZAYT SL131- 40767849 VTAAIC 205-48- A-2%
VE2BAL 41595 360-47-A-22  VEGAHJ 143-51-A-40
VESRAME 12,195 Sono5-A36 British Columot
VERNX o TTAALS pp 191,030 TR4-
VIE2BL S65M-  T4-32-A-23 ¥ {.J‘;“’F e
) "ETARQ 35,768~
Ontarto VE7AC 34,650~
517-67-A-33  VL7JL 30,523~
A VITBRT 7.775-
VRIBID  35.575-
VE7BDP 19.744-
VE7ALT _ 2779-  A4-18-A-10
33 VE7BJV (VE78 AGF BDJ BJV)
B 23,460~ (84-51-A-39
¢ & Yukon=-N. W. T,
N 28 VESRG 63,944 #95-65-A-23
e VERCW 9343- 103-37-A-16
5 16 0 VE’RDX 3465~ 52-2-A- 4
VESES $000- ¥ VESWW 72- G- -tH- -
TK3IJG, opr. @ KYZVE. opr. 3 WOY Y. up'r. TKYRHN.
opr. 5 KENM onr 8 WIWPR, onr i Hq. staff, not eligible
for award. “K? AlPJ, opr. A opr. ' KXJLE, opr.

A2BIEX
WKPRTI, opr. 12 WQIETT, opr, 13 KG4BAM, opr. 1 W6JTA, opr,
(Continued on page 170)
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A. C. in Radio Circuits

Part IIT— Q and Resonant-Circuit Bandwidth

BY GEORGE GRAMMER * WIDF

introduced to some of the characteristics of

resonant circuits. On this same subject, an-
other thing you'll hear u lot about and read a lot
about is Q. This is a number tacked on to coils
and capacitors, and circuits formed by them, to
give sume idea of their characteristics. With its
help, and with some simplifying assumptions, a
good deal of calculation can be saved in gauging
the operation of circuits.

One definition of ) is that it is the ratio of re-
actance to resistance. Thus in Fig. I the @ of
the combination of X, and Ry, is equal to A\
divided by Rr. Ri, may be a separate resistor, as
shown. On the other hand, it may be the resist-
ance of the coil itself. This internal resistance
can't be separated from the coil, of course, but
it acts just the same ay though it were in series
with a lossless coil.

The @ of a capucitor is found in the same way
- that is, the () is equul to the reactance, X,
divided by the resistance, R¢. Internal resistance
here acts the same us in the case of the coil.

Thus the definition of ¢} applies to components
having internal resistance. But it also applies to
a circuit formed by the component and an esternal
resistance in series with it. In such a cuse the
internal and external resistance huve to be added
together to find the value of R that is to be used
in the formula. Since added external resistance
can only raise the total resistance, the @ always
goes down when resistance is added in scries.

*Technical Dircctor, ARRL,

IN Part IT of this series (in April QST') you were

Fig. 1—The Q of a component is the ratio of its reactance
to its resistance.
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‘There .is no way to lower the internal resistance
of a coil or capacitor, and thus raise the @, except.
by building a better component.

Qs of Components

Capacitors have much better Qs than coils,
ordinarily. At leagt, this is true of the types of
capacitors used in radio-frequency circuits where
() is important. "These capacitors nearly always
ure made with either mica or air as the insulator
or dielectric between the plates. The s of such
capacitors run well over 1000 as a general rule.
This means that their internal losses are very
small — in other words, the internal resistance is
very small. Coil losses run much higher. A reully
good coil, one wound with lurge wire, with
spaced turns of rather large diameter (a few
inches} and with a minimum of supporting ma-
terial (such us a few thin strips of insulation)
may have a ( as high as 500. The ) of a coil
wound of small wire on a form a quarter of an
inch or so in diameter, with a powdered-iron slug
for adjustment of the inductance, may be as low
ag 25 at high frequencies.

You can see that in ¢ we have a sort of figure
of merit for a coil or capacitor. For a given value
of reactance, the higher the () the lower the inter-
nal losses. The ) is important not only becuuse
of these losses as such, but becuuse of its effect,
on the operation of a resonant circuit.

If you've been wearing your thinking cap,
you've caught on to one point we haven't men-
tioned. Since reactance varies with frequency,
the Q of a coil or capacitor can't be expected to
be the saume at all frequencies. Unless, thut is, its
resistance changes in exactly the same way as its
reactance. It just happens that over a limited
frequency range the resistance of a coil made for
radio-frequency use does tend to move along
with its reactance. Over such a frequency range
— which is usnally the useful range for that coil
-—the Q doesn’t change a greut deal. But it does
change sone.

Tuned-Circuit Q

Besides its application to inductance and ca-
pucitance singly, Q dlso is used to rate a resonant
circuit. Looking at the resonant series eircuit

QST for
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Fig. 2—Series and parallel resonant circuits.

of IMig. 2, the @ can be defined as the ratio of
Ly, to B; that is, it is the ratio of the resonant
voltage to the voltuge applied to the circuit. Ob-
viously, the @ is also equal to Ko/ K, since Ky, and
K¢ are equal (because the reactances are equal)
at the resonant frequency.!

In the parallel circuit of Iig. 2 the ) is equal
to /L, or to Ic/I, as vou can readily sce hy
analogy to the series circuit.

If we change the frequency slightly, either cir-
cuit is no longer exuctly resonunt. 1n the series
circuit the two reactances no longer balance euch
other completely; there is some reactance left,
and it impedes the tiow of current. So the cur-
rent decreases, and along with it the voltages
developed across the coil and capacitor. In the
purallel ecircuit, moving the frequency a little
away from resonance — say, a little higher — will
cause the current through the capacitor to in-
crease beeauge the capacitor’s reactance becomes
slightly lower. But the current through the in-
ductance will decrease, because the inductive
reactance becomes slightly higher. The two cur-
rents no longer cancel each other: thus the line
current, [, becomes lurger.

Parallel Resonance

We'll be dealing mostly with parallel-resonant
circuits in our amateur equipment. There arc
two common cases. In the first, shown in Fig.
3A, we're interested in the voltage, V', that de-
velops across the terminals of the circuit at and
near the resonant frequency. The source of energy
is assumed to be a generator, (G, for convenience,
(Actually, the energy will be introduced into the
circuit by some other means in a practical case.)
In the second cuse, Fig. 3B, the source of energy,
(7, is outside the circuit and the thing of interest
i8 the current, I, flowing into, the circuit. In both
these circuits the ) is determined by the valuc
of the resistance, 12, in relation to the inductive

' This is a nseful approximation when the Qs of the coil
and capacitor are reasonably high — say 8 or more, 1t is not
strictly accurate unless the coil and capacitor both have
exactly the same . This is seldom the case, but if the com-
ponent s are at. all high the errur is negligible,

May 1963

reactance of L, just as though these two formed
an independent circuit. We can forget the capaci-
tor because its losses are so low, in nearly all
cases, that practically all the circuit resistance
is in the coil. Thus the () of the circuit at the res-
onant frequency is the ¢ of the coil.

Tuke Fig. 3A first. We will assume a circuit
tuned to 3500 ke. The generator, (7, has a con-
stant output of 1 volt while its frequency is
varied around 3500 ke. If the @ of the circuit is
100, the voltage 17 at 3500 ke. will be 100 volts.
If we change the frequency to, suy, 3600 ke., V'
will be only around 17 volts as shown by the
() = 100 curve in Fig. 4, although there is still
1 volt coming from (7. At 3800 ke., ¥ would be
only 6 volts, and so on. Most of the resonant rise
in voltage takes place quite near the resonant
frequency. This is characteristic of all circuits
having fairly high values of (). It means that the
circuit “responds’ only to frequencics close to
resonance. Such u circuit is sharp, or selective.

(The voltage in this curve is given in relative
or percentage terms, sinee the same ratios will
hold for the sume circuit no matter what the
actual voltage applied through G.)

High- and Low-Q Circuits

Now suppose that we have a circuit tuned to
the sume frequency, but having a ¢) of only 10.
In terms of perrentage response, it would look
like the one marked ) = 10 in Fig. 4. This re-
sponse 18 not sharp like that of the Q = 100
eurve. At 3800 ke. it is still giving 50 percent as

(A)

p |

Fig. 3—Parallel-resonant circuits as seen from the inside
(A) and outside (B). These terms refer to the way in which
energy is introduced into the circuit.
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A Fig. 4—Resonance curves showing the

effect of circvit Q on the voltage meas-

ured by the circuit of Fig. 2-11A as the

\
j: r ‘,,Q= 100
30 - L== y \ ———————— 1

frequency of the applied voltage is
varied from below to above the

circuit's resonant frequency.

20 L/ N

L

3>

PERCENT OF MAXIMUM VOLTAGE
OR CURRENT

10 T ]

——p—

P—

3200 3300 3400 3500 3600 3700
FREQUENCY - KC,

much voltage as at resonance, aguinst 6 percent
for the eircuit having a ) of 100. Such a curve ig
broad, ur ‘‘non-selective.” Both sharp and broad
tvpes of response have their uses.

Incidentally, if we had 1 volt from @ in both
vircuits, the resonant voltage in the § = 10 cir-
cuit actually would be only one-tenth as large as
that, from the ¢ = 100 circuit. This is shown by
the curve marked 4 in Fig, 4.

Parailel Impedance

The circuit of Fig. 3B is supplied energy from
the outgide rauther than the inside, and the
generator (7 is assumed to give a constant output
voltage as the frequency is varied. As we saw
curlier in the puarallel circuit it is the fine current,
I, that changes when the frequency is varied.
This eurrent is smallest at the resonant frequency,
und rises as the frequency is shifted to cither side
of resonance.

We could get a rather good idea of how the
line current will depend on the circuit (2 simply
by looking at the curves of Fig. 4 upside down.
However, it i8 generully more useful to think of
the parailel impedance of the circuit, in prefer-
ence to thinking of current variations. ‘Lo get
the relative impedance variation, we turn the
curves right side up again. In other words, the
same curves can be used to show either the res-
onant voltage rise in & series circuit or the im-
pedance rise in a parallel circuit. As given in Fig.
4, both nre on a percentage basis. The actual
values of volts in the series case, or ohms in the
parallel case, depend on the actual reactance of L
aud € at the resonant frequency, and also on the
) of the circuit”.

The impedance of a parallel circuit operated
near resonance is usually considered to be purely
resistive. Strictly speaking, this is true only at
the exact resonant frequency. As soon as we move
the frequency from resonance we get reactive
B In the svriesicin:uit, the resonant voltage is ¢) times the
applied voltage. in the parallel circut, the resunant im-

pedance is ¢ times the reactance of cither L or € (they both
have the same value of reactance at reronance),

40
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effects. However, in most cases we can ignore
them because we operate the circuits so neur
resonance that the impedance iy very close to
heing a pure resistance.

Bandwidth

Radio-frequency signals in a form useful for
communication do not consist of just onc single
frequency, even though we usually speak of a
signal's being “on” such-and-such a frequency.
The signal actually occupies a band of frequen-
cies. The width, as measured in c¢ycles or kilo-
cveles, depends on the kind of modulation used.
An ordinary phoue transmission occupies a band
at least twice 18 great as the highest sudio fre-
quency in the modulation. This highest frequency
might be 4000 cveles, in which case the band-
width of the signal would be twice 4000, or 8000
cycles (8 ke.) If such a phone signal is centered
on a carrier frequency of 3950 ke., it actually
will use & band of frequencies lying between 3946
and 3954 ke.

All of the frequencies within such a band
must pass through our selective circuits. Other-
wise we wouldn't get the full benetfit of the intelli-
wence-bearing part of the signal. It is therefore
useful to know just how wide a band a selective
cireuit will pass. The limits of a circuit’s pass
band are generally taken to he those points
where the response in voltage is “down” to ap-
proximately 70 per cent of the response at exact
resonance. Seventy per cent in voltage represents
a 2-to-1 reduction in power, so these points are
often called the half-power or — 3 db. points.3
They have been marked by smull arrows on the
curves in Fig. 4. By close inspection you can sce
that the circuit with a Q of 100 has a bandwidth of
ahout 35 ke. while the one with a @ of 10 has a
bandwidth of about 350 ke.

(Part 1V, in an carly issue, will discuss cou-
pled circuits and selectivity.—-Editor.) Q57—

3 Qomeotimes the bandwidth is based on a 2-to-1 reduction

in voltage: that is, & 4-to-1 reduction in power. This is the
*f-db. bandwidth".

QST for
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Arkansas — The J4th annual Ozark hamfest wil} be
held on May 4 & 5 at the Crescent Hotel, Eureka Springs,
Ark, Write to Mwight . Nichols, W5AAE, 34 Rideeway,
lcureka Springs, for further info.

California — The San Fernando Valley RC will l.old its
7th annual hamfest and radio show on Sunday, June 2, at
the Glen-Aire Country Club, 3910 Stansbury Ave., Sherman
Oaks. ‘There will be exhibits of hai gear, and an attendance
of about 1500 is expected. This is the tirst year that the
hamfest is being held in a private park. Admission fee. is
$1.00 for adults and 50¢ for children 12 and under. For
further info contact Skip Holt, WASHXK, 14621 Morrison
Bt., Sherman Quks, Calif.

District of Columbia— The National Capital VIHF
Society, Inc., of Washington, will hold its 3rd annual ham-
fest and picnic at Marshall Hall Amusement Park, Marshall
Hall, Charles C'ounty, Maryland, on May 20, Talk-in sta-
tions on 50.4 and 145.92 Mec. Registration $1.C0. For further
info contact Clarence Carvell, K3EIW, 2820 Curtis Drive,
$1, Washington 21, D. C.

Florida — The St. Petersburg Amateur Radio Club will
hold a hamfest on May 12, at Phillippe Park, near Sufety
Harbor, Fla., beginning at 0800. The program includes the
SPARC Swap-O-Rama, su bring all your trading gear. There
are recreational facilities for the children, shelter, and re-
freshments available. I'ree coffce and doughnuts for eurly
birds. Bring your own picnic lunch. Admission is §1 for the
entire family. Watch Florida Skip for full details.

Georgia — The Atlanta Radio Club will hold a dinner
and dance at Pritchett's Dining Room, Decatur, ou Satur-
day, June 1. The price for this was not tirm at press time,
and so for further info contact Jim Giglio, 1378 Metropolitan
Ave., SE, Atlanta 16. On the next day, Sunday, June 2, the
ciub will hold its 35th annual hamfest in the auditorium of
the Lenox Square Shopping Center, located on Peachtree
Road at Lenox Road. No registration or admission charge.
There will be various prizes, including sotne for homebrew
equipment for various classes of licensee. There will be
transwmitter hunts on six and 75, and various net and MARS
meetings. ‘Talk-in transmitters on 3995 and 50.55. For fur-
ther info contact Gary Chambers, K4+MDC, 3039 Francine
1irive, Decatur, Ga.

1llinois — The Western Illinois RC hainfest will be
held on May 26 at Eagles Alps, North 5th St., Quiney, Ill,,
starting at 10 .M. Registration $2 advance, $2.50 at the
eate. For tickets contact Commander Richard Phares, 708
Nouth 22 St., Quincy, i1,

Illinois — The Streator Radio Club will hold its annual
pre-hamfest dinner-dance on June 1 at the Pine Towers
Restaurant on Route 23 north of Streator. Dinner will be
served at 7:30, and there will be dancing from 10 until
1a.8. There will be u display of homebrew gear — bring
along your pride and joy. Lots of other surprises. Price is
$2.75 per persoun, including dinner, duncing, and eutertain-
ment, The Starved Rock hamfest will be held the next day.
Send your reservations to Bert kvans, 230 Water St,,
Streator, Ill

I1linois — The Starved Rock Radio C'lub Hamfest will
be held June 2 at the La Salle County 4-H Home and Picnic
Area Southwest of Ottawa (same place as last year), on
route 71. From Chicago and Davenport Areas, follow
Route 80 to Route 23, turn South on Route 23 to South end
of 1llinois river bridge at Ottawa and West on ronte 71 ta
Hamfest site. From towns in southern parts of Illinois
fullow Route 51 to 71 and eust to Hamfest or use Route 23
tc 71. Follow hig yellow Hamfest signs. Free swap section.
(suod exhibits of latest ham gear. )°reee coffee and doughnuts
1000 to 1030 CDST. Hamfest site is a short drive from
Starved Rock State Park and recreational areas. Cioud
home-s¢tyle food available on the grounds. Registration in
advance is $1.50 and must be pustmarked before May ©5.
$2.00 at the gate. For additional information and registra-
tion write George E, Keith, WIQLZ/WONKS, RFD#
RBox 171, Oglesby, Illinois.

Ilinois — The Kishwaukee Radio Club is holding a ham
swapfest in the Hopkins Park Shelter House, DeKalb, Ill.,
on Sunday, May 5, from 10 A.x. until 4 p.ar. A $1 admission
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donation will be expected, but no rommission will be
charged for equipwment sold, bought, or swapped. For further
info, coutact Al Brand, WNOCHN, 415 E. Sycamore St.,
Sycamore, Ill.

Indiana — The 4th annual Columbus hamfest will he
held on May 149 at the Bartholomew County -H Iair-
«rounds, located two miles south of Columbus, Indiana, at
the intersection of Highwayvs 31-A and 58. This is a family
affuir and picnic facilities will be available. For further into
vontact Scott Henkle, K9VXZ, R.R. #6, Columbus, Indiana.

Kansas — 'I'he Neosho Valley ARC hamfest will be held
un Sunday, May 5, ut Blue Stem Hall, west of Emporia.
Registration is 50¢, Covered dish picnic at noon, I'or further
info contact Arthur W, Musgrave, WPZGB. 420 Neosho
St., Emporia, Kunsas.

Kansas — The Central Kansas RC will sponsor its 15th
annual hamfest in Salina at Kenwood Park on Jfune 2.
Registration $1 per person — each person to bring a covered
dish. Drinks to he furnished by the club. HBingo for the
Iadies und children. Contests and prizes. To be held rain or
shine. For further info contact 1rv Nocks, K9lD W, Assaria,
Kansus.

Kentucky — The 4th annnal Rreaks [nterstate hamfest
will be held at Breaks Interstate Park on June 9, Tuke along
your fumily, friends, and a basket lunch. Refreshments,
food, and lodging also available at the park. For overnight
acrommodations, write Superintendent, Breaks Interstate
Park, Breaks, Vu. I'or information, contact Jackie Tom
Hewlett, W4EON, Langley, Kentucky,

Louisiana — The Southwest Lounisiuna Amateur Radio
Club will hold a Hamfest aud I'ish I'ry at Prien Luke Park,
fake Charles, on May 4 and 5. The cost of the fish fry and
one other meal is $2.50 before April 24, $3.00 after that
date, und $1.00 for children under 1:2. The program includes
a tish pond, swap shop, a place to display gear for sule. fun
and games for the kids. For further info und registrations
contact l.ou Fontenot, WA5ARYV, Route 3, Box 185 D), (.,
l.ake Charles, La.

Mexico — The Liga Mexicana De Radio Experitnenta-
dores will hold their 31st annual convention at San Luis
Potosi, in the state of the same name, on May 23, 24, and 25,
The theme of the convention will be the fmergency Net.
A full program is planned, including tours for the ludies to
various handeraft. workshops, to the town of Santa Maria,
and other social activities. For further info contact Anthony
Pita, XEICCP. Pascu de Echegarny 106G, Bosques de
tichegaray, Mexico.

Missouri — The Kansas City DX Club plays host to the
annual WB-DXCC meeting to be held at the President
Hotel, 14th and Baltimore, Kausas (Mity, beginning at 1
.M. on dNaturday, May J1. Registration is $6.75, and in-
vludes dinner. Make your rescervations with Harold Suman
KYOYQ, 5920 Nall, Mission, Kang, Hotel reservations
should be made directly with the hotel, but will be taken
enre of by the Committee if your request is made with your
registration remittance.

New York — T'he Rome Radio (Club will hold a Ham
Family Day on Juune 2, starting at 1:00 p.a. There will be o
chicken and steak dinner at 1700, programs for hams,
X YLs and harmonics. The muin speaker will be Hal Vanee,
K2FF. Tickets are $5 for adults, and $1.75 for ehildren
under 12, Send your reservations to F. . Chrestien,
WZ2MSM, Rome Radio Club, Ine., P.O. Box 721, Rome,
N. Y.

New York— Western New York hamfest, Saturday,
May 11, at Doud Legion Post, Butfalo Rd., Rte 33, Roches-
ter, Technical talks, WNY code sending contest, special
Novice award, women's program, plus open house at radio
muscum and Old Timer's Lunchcon at nearby liolcomb.
Registration and banquet only $4.75. Regstration for all
events $2.50. Send check of money order to Rochester
Amateur Radio Association, P, O. Box 1388, Rochester 3,
N. Y.

Pennsylvania — The Bucks County ARC will hold its
snnual installation dinner on May 4. Contact Hedwig
Cirunt, K3GSV, P. O. Box 311, Bristol, Pu., for further info.

{L'ontinued on page 164)
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place. The model at the right Is for 432 Mc.

Grounded-Grid Nuvistor Preamplifiers
Stable and FEasily Adjusted R.F. Amplifiers fozf“ 50 Through 450 Mec.

BY RAYMOND F. BOHMER,* WIREZ

N ANY articles have been published in which
M 6CW4 Nuvistors have bheen used as

neutralized r.f. amplifiers. ‘The purpose
of this discussion is to familiarize the reader with
the advantages of the grounded-grid configura-
tion, and to provide constructional informution
for 50), 144, 220 and 432-Me. preamplifiers.

The neutralized amplifier yields good results,
but slight variations in construction und in
components used may result in the need for u
neutralizing deviee guite different in value from
thut used in the original model. A properly
de-igned grounded-grid stage, on the other hand,
should be quite cusy to build and adjust. With
suitable isolation and circuit design, it should
have highly satisfactory noise figure and gain,
up through the 420-Mec. band. The preamplifiers
shown have the following desiruble character-
istics:

1) Adjustable and selective circuits in both
input and output.

2) Ilnput impedance suitable for direct con-
nection of coax.

3) Optimum impedance matching of both
antenna and cathode.

4) D.c. isolation of the input circuit.

5) Minimum circuit losses.

6) Basic circuit adaptable to wide frequency
range.

These conditions are achieved by the use of
double-tuned capacity-coupled input and output

* VOF-UHF Associates, P.O. Box 1068, Fairfield, Conn,
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circuits of similar design, tapping down on the
coils where required, to match low impedances.
The circuits thus retain reasonable operating @,
and provide better selectivity than is normally
expeeted of grolinded-grid circuitry, yet with
stubility and ease of adjustment superior to
neutralized stages. ‘T'he input impedance of the
6CW4 is very low, when it is operated us a
grounded-grid amplifier, henee the tapping down
of the cathode on Le, the secondary of the input
transformer. Thpping down for the low-im-
pedance input and output coupling is con-
ventional.

The minimum required coupling (') is used
between the two coils of the input circuit. This
coupling will funetion only when the two coils
are in resonance. Any chunge from resonance
that may occur in the primary will reduce cou-
pling to the sccondary. When this vccurs, the
coupling capucitor presents u small amount of
capacitance across the cathode coil to ground,
approaching the small total value of the capacitor
as a direct short to ground across I is ap-
proached. When this preamplifier is used with
an antenna changeover relay, operation remains
stable with the input either open or shorted. In
neutralized circuits, stability may be dependent
upon maintaining the design load on the input
circuit, and oscillation may occur when this load
is removed or changed. Such oscillation may in-
crease the dissipation of the tube, with adverse
etfect on its life expectancy.

D.c. isolation of the cathode and input circuits,
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Fig. 1—Schematic diagram and parts in-

formation for the grounded-grid pream-

plifiers. Where parts vary with frequency,
they are given below in table form.

Cy, Cs, Cs, C7—0.7 to 9-pf. glass piston trimmer (JFD
VC-3G; VHF-UHF Associates E-1008). Not used
in preamplifiers for 50 and 144 Mec. Ce not used
in 432-Mc. model.

C4—1000-pf. standoff or button capacitor, eyelet type
(Allen Bradley SS5A or Centralab ZA-102).

Cs, Cs—1000-pf. feedthrough capacitors, (Allen-Bradley
FAS5C or Centralab MFT-1000).

J1, J2—Coaxial chassis connector.

Capacitor values below are in pf.

50 Mc. 144 Mc. 220 Me. 432 Mc.
Cz 47 4.7 1.5 1.5
(&) 1.5 1.5 1.5 33

Coils below, for 50 and 144 Mc., are wound on Y-inch
ferrite-slug forms (CTC PLS4D, white dot). Coils for 220
and 432 Mc. are air-wound.

50 Mc.
L1, L4—15 turns No. 26 Formvar, close-wound. Tap at 4
turns.
Lz—Same as L;, but 14 turns.
L3—Same as L1, but no tap.

through C», provides for use of antcnna systems
of the grounded type, wherein the inner econ-
ductor of the coax makes u d.c. short to ground
when the input coil is tapped direetly for the
coax. The double-tuned output circuit works in
a similar manner.

The two-coil tapped-down arrangement also
permits a fairly large number of turns, an im-
portant consideration in the use of coil-and-
capucitor circuitry at 220 and 420 Me. It will be
scen from the photograph and coil tuble that, as
a result of the circuit design and care taken with
the layout to keep lead inductance to an absolute
minimum, the 432-Mec. preamplifier has coils of
respectable size. In all probability, the circuit
and layout would be found practical at frequen-
cies up to slightly above 500 Me.

Construction

A manufactured case is usced, but dimensions
are given, and a duplicate can be made readily
from Hashing copper, thin sheet brass, or printed-
circuit stock, if the builder so desires. A shield
across the middle of the case isolates the input
and output circuits. The heuater wiring is on the
input side. The lead from Cjs to the tube socket
should be heavy wire or copper strap. The shield
is notched for the Nuvistor socket, which is pos-
itioned so that the cauthode and one heater pin are
on one side (the upper portion in the photograph)
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JZ
C
10 12 5 6.3V.
1 ga
2w,
12.6V. (Alternate)
144 Mc.
L1, La—35 turns No. 18 silver-plated, spaced one diam. Tap
at 1 turn,
L3—6 turns No. 22 Formvar, spaced wire diam.
L+—Same as Li, but no tap.
220 Me.
Li—4 turns No. 18 silver-plated, Y4-inch diam., spaced

wire diam.
Tap 1 turn from bottom. Solder across Ci.
L2—Same, but tap at 2% turns,
La—3 turns like L;. Solder directly from Cs to socket pin.
Ls—Same as L3, but tap 1% turns up. Solder across C7.

432 Mc.
All coils made from Y by 0.02-inch copper strap,
silver-plated, ¥¢-inch i.d.

Li—3 turns, Ys-inch spaced, ¥4-inch leads. Solder across
C1. Tap with same material at 1%z turns.

L2—Same, but solder from C3 to Ci.

L3—Same, but %s-inch spaced, Y2-inch leads. Solder from
tube pin to Cs.

Ls—4 turns same as L1. Tap at 1Yz turns. Solder across Cz.:

and the plate pin on the other. The grid pin and
the other heater pin are soldered to the shield,

|

|

Soldet hex nut
. to inside tor
cable clamp

A ———

i
L

}._%,,__1
____________ 1: _____-E_-___-
iz ¢,
~§} F SR -
n L4orCy LyorCe Loy LyorC, . c
TN b St il 111
_____ X (U R AU SO Sy R
Tl
1% HOLE?IZES
S — 2'/6’[_. A= 3//5 '
27/u B- V2"
'8 C ~7a suit connector

Fig. 2——Details of the case used for the preamplifier.
This is available from Hudson Tool & Die Co., or it may be
made from flashing copper or sheet brass,
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directly over the socket. Heater and plate volt-
ages are brought in on feedthrough capacitors.
The 144-Me. and 50-Me. preamplifiers use
slug-tuned coils, and are practically identical in
appzurance. The 220-Mec. and 432-Me. models
are tiuned by means of cylindrical glass trimmers.
Less expeusive plastic or ceramic trimmers may
be substituted. All four cireuits have trimmers in
the 220-Me. amplifier (not shown in the photo-
graphs), but the 432-Me. plate coil is resonated
by the output eapacitance of the tube. If the lay-
out and coil information are duplicated carefully
this coil will not require adjustment. Hence, as
will he seen from the top-view photograph, the
432-Me. amplifier (right) bas only three adjusting
studs. A slip-on cover, not shown in the photo-
graphs. completes the r.f.-tight enclosure.

Adjustment

If u sweep generator is available, the pream-
plifier ean be adjusted to give a Hat response
across the desired frequency range. The owner

Interior of the preamplifiers
for 144 and 432 Mc. Note that
the latter, right, is wired with
Va-inch copper strap, silver-
plated, the stock used for the
coils. Slug-tuned forms are
used in the 50- and 144-Mc.
models, air-wound coils and
glass piston trimmers in those

for 220 and 432 Mc.

of a noise generator may want to experiment with
tap positions, but lacking a noise generator the
builder will achieve approximately optimum re-
sults merely by peaking all controls except the
input circuit for muximum gain, at the center of
the desired tuning range. The input circuit should
be adjusted for best rignal-to-noise ratio, using a
weak signal,

Plate voltage for the 6CTW4 should be about 70,
though the value is not eritical, so long as input
to the tube is kept below about one watt. Com-
mon practice is to draw power from a higher-
voltage source, through a dropping resistor, as
this gives better overload characteristies than
when a low supply voltage is used, dircctly. Over-
loading in this case is not a problem, however,
ag it will occur, if at all, in stages following the
preamplifier,

The Nuvistor may be operated from a 12-volt
heater souree, if a 47-ohm 2-watt dropping re-
sistor is inserted in the [2-volt lead outside the
preamplifier, Q5]

‘w-Straysias

The Foundation for Amateur Radio, Inc., with
headquarters in Washington, D.C., is receiving
applications for its second awarding of the John
Crore Memorial Scholarship, for cither graduate or
undergraduate study, full or purt time. The schol-
arship pavs $250 for the academic year, and is
stbjeet to renewal. To he eligible, un applicant
must have completed one year in an aceredited
college or university and must be cnrolled in o
course leading to u degree in electronics or a
related science, He must also be a radio amateur
licensed by FCC and holding at least a (ieneral
Class license. Preference will be given to appli-
cunts from the area serviced by the Foundation
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{the District of Columbia, Maryland, and Vir-
ginia) although those living clsewhere are not
vxeluded. Requests for application should be
made not later than May 20, 1963, und should be
addressed to: Chairman of Scholarship Award
Clommittee, FAR, Ine., 7605 Woestfield Drive,
Rethesda 14, Maryland.

The Foundation for Amateur Radio, Ine., is a
non-profit organization devoted to the advance-
ment of amateur radio. It is composed of trustces
representing radio clubs in the Wushington-
Baltimore area. John Gore, \W3PRL, in whose
honor the scholarship is named, was until his
death in 1960 the president of the Foundation.

QST for



Highly Stable Unit for Transmitter Frequency Control

Fig. 1—This crystal-controlled v.f.o.
delivers a fundamental frequency
range of 3500 to 3600 kc., per-
mitting coverage of most of the
higher-frequency bands.

When WIRF’s article appeared in the
October 1962 issue, we felt sure that it
would renew interest in crystal-con-
trolled variable-frequency systems.
By limiting the coverage on 80 and 10
meters and making use of the fre-
quency multiplication already avail- -
able in most transmitters, W3QLV
has a unit comparable to the “Ulti-
mate Exciter” in most other respects,
but vastly simplified.

result if it were possible to cover a continu-

ous range of frequencies while retaining
most of the stability of a normal cervstal oscilla-
tor.! A previous article # has shown that the fre-
gquency of w 20-Me, crystal oscillator may be
shifted 100 ke. or more by the use of an indue-
tunce in series with the cerystal. While this system
ullows the coverage of «u large frequency range
with few crystals, it has two disadvantages. The
first is that since the coil is relatively unstable
compared to the erystal, and since it is an im-
portant part of the frequency-determining eir-
cuit, the stability of the oscillutor must be con-
siderably less than that of a normaul erystal oscil-
lutor. The second disadvantage is that expensive
crystals must be used.

In the unit shown in the photographs, the tre-
quency variation is produced by changing the
vilue of a capacitance shunting the erystal. Since
air-dielectric variable capacitors are much more
stable than coils, und since the capacitor is not
such an important part of the frequencyv-deter-
mining circuit, the stability of the oscillator
should approach that of 1 normal ervstal oscilli-
tor. The variation obtainable with this arrange-
ment is much smuller than that which may be
eifected by use of a series coil. fHowever, suffi-

! BETTFR transmitter frequency control would

* 10004 Belhuaven Road, Bethesda 14, Maryland.

! H{arvey, ** The Ultimate kxeiter,” QS7', October, 1962,

2 Rhall, “VXO — A Variable Crystal Osellator,” Q87
Junuary, 1998,
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A Crystal V.F.O.

BY FRANK W. NOBLE,* W3QLV

cient. variation may be obtained, in the eircuit
used here, to provide coverage between spot. fre-
quencies spaced 1 ke. apart. Inexpensive easily-
available surplus FT-243 erystals may be used,
so the chief investment, so far as crystals are
concerned, is the time spent in grinding or etching
them to exact frequency.

The 1-ke. intervals are produced in a hetero-
dyne system in which u total of 20 erystals vields
100 spot frequencies, as shown in the chart. Since
the author is interested primarily in 40- and 20-
meter c.w., the output of the system is designed
to cover the range of 3500 to 3594 ke. When used
with the usual frequency multiplier, coverage is
provided for the useful (c.w.) portion of the 40)-
meter band, all of the 20- and 15-meter bands,
and the lower S00 ke. of the l0-meter bund.
Clearly, the principle and extensions thercof cun
be used to cover other frequencies. The chief
virtues of this particular circuit ure its abjeet
simplicity and low cost.

I'he cireuit of the system is shown in Fig, 2.
Briefly, two 6AU6 crvstul-controlled oscillators
feed a 6BAT mixer whose output is tuned to the
difference between the two oscillator frequencies.
The output of the mixer is amplified in o stage
using a 5763, The 6ALS is the rectifier in a peuk-
reading voltmeter circuit. This circuit serves us
resonance indicator and provides a general checlk
on the operation of the unit. The meter normally
reads between 50 and 100 peak volts r.f., de-
pending on ervstal activity and the settings of
the tuned circuits.
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Fig. 2—Circuit of the crystal-controlled v.f.o. Fixed capacitors of decimal value are disk ceramic; others are mica or
NPO ceramic, except SM indicates silver mica. Unless indicated otherwise, resistors are V2-watt

composition. Component labels not listed

Cs—Broadcast-replacement-type variable capacitor.

Cn—Differential capacitor; see text.

Ji—Open-circuit jack.

32— Chassis-mounting coaxial connector {SO-239).

Li, La—lron-slug inductor, approx. 5 ph. (Miller 4405 or
equivalent).

Lz, Li—Iron-slug inductor, approx. 14 uh. {Miller 4406 or
equivalent).

Oscillator Frequencies

Before discussing the cireuit it detuil, a word
about the choice of oscillator frequencies is in
order, since there are many possible combina-
tiong that will produce the desired output fre-
quencies. Ohviously, ervstals whose harmonics
fall in the amateur bunds must be avoided, sinee
the oscillutors ure not keved, but run continu-
vusly for best stability. Similarly, crystals whose
significant harmonies will produce beuts close to
the desired mixer output frequeney should not
be used. Finally, there must be sutficient sepura-
tion between the fundamental frequencies of both
oscillators and the desired output frequency to
permit suppression of the oscillator frequencies
with simple circuitry in the output of the mixer.
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below are for text-reference purposes.

Ls—Approximately 5 ph.; 15 turns No. 20 d.c.c., close-
wound on 1-inch ceramic form.

Ls—Ilron-siug inductor, approx. 4 uh. (Miller 4405 or
equivalent).

S1, S:—Single-pole 12-position rotary switch (Mallory
32112J, 2 positions not used).

Sa—3S.p.s.t. toggle switch.

Yi, Y2—See text and chart.

While there are still many combinations that
would meet these requirements, the particular
choice in this instance was made for the practical
reason that many of the exact frequencies that
are needed are available on the surplus market,?
while all others may be ground or ctehed from
surplus ervstals which are slightly low in fre-
quency.

Circuit Details
The grid-plate oscillator (ARRL Handbook)
was chosen for both frequencieg chiefly to simplify
the switching problem. Since one side of the erys-
tul is grounded in this circuit, a single-pole

2 U, 8. Crystals, 1342 South La Brea Ave., Los Angeles
19, Calif., and othera.
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Chart Showing Output Frequency for Various Combinations

of Oscillator Frequencies

S1 00 ot 02 03 04 05 06 07 08 09
Y. (Ke.) 4400 4399 4398 4397 41396 4395 4301 4393 4392 4301

Se ¥ (Ke.) Output Frequencies

00 7900 2500 50)7

10 7910 3510 510

20 7920 3520 52:

30 7930 3530 3

40 7940 3540 BES

50 7950 3550 X

60 7960 3560 3567 RA6Y
70 7970 3570 E 57 3579
80 7980 3580 3582 3583 3 3589
oo 7990 3590 3592 3593 3595 3596 3397 3309

crystal switch muay be used without danger of
interaction between neighboring erystals.

Referring to the churt, the higher-frequency
oscillator vovers the range of 7900 to 7990 ke.
in steps of 10 ke. and feeds the local-oscillator
grid of the mixer. The latter is important. In
normal mixer operition, the locul-oscillator grid is
driven from below cutoff into conduction. This pro-
duces relatively large components in the output of
the mixer ut the locul-oscillator frequency and its
harmonics. ‘T’he higher in frequency these com-
ponents are, the easier they are to filter out.

The lower-frequency oscillator covers the
range of 4400 ke. to 4391 ke. in 1-ke. steps, and
feeds the signal grid of the mixer. To minimize
unwanted components of this oscillator signal
in the output of the mixer, the fundamental sig-
nul from the osecillator should not be too lurge,
and the harmonic content should be low. For the
latter reuason, two tuned circuits, £,Cy and [y,
coupled only by a smuall cupacitance (C5), are
used between the 4400-ke. oscillator and the
mixer. The most important spurious signals will
be produced by beats between the 4th harmonic
of the 7900-ke. oscillator and the Sth harmonie
of the 4400-ke. oscillator, and between the tith
harmonic of the 7900-ke. oscillator and the 10th
harmonic of the 4400-ke. oscillator. In some
parts of the tuning range, these beats lic so
close to the output frequency that it would be
impractical to attempt to filter them out in the
mixer output circuit or following stages. There-
fore, the 8th and higher harmonics of the 4400-ke.
oscillator harmonics producing these heats must
he attenuated to negligible vulue hefore reaching
the mixer input.

Frequency coverage between adjacent spot
frequencies is obtained by variation of cupaci-
tance across the crystals as explained earlier. To
obtain muximum variation, o differential ca-
pacitor, U, is used. With such a capucitor, the
capacitance ncross the crystal in one oscillator
may be increased as the other is decreusing,
thereby lowering the frequency of one oscillator
18 the frequency of the other is increasing. The
nominal spot frequencies shown in the chart ure
centered in the range of (s, to provide a variation
of at least 500 cycles either side of the nominal
frequency.
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Two tuned ecireuits, L3C5 and LsCs, loosely
coupled through u small capucitance (Cy), in the
output circuit of the mixer, form a rudimentary
bundpass filter to pass the range of 3500 to 3600
ke. while diseriminating against the 4400-ke.
signal from the lower-frequeney oseillutor in par-
ticular and other garbage in general.

The 5763 aumplifier is conventional. This stage
raises the output level and adds its attenuation
to undesired frequency components. A 400-pf.
tank capacitor is used principally to provide suf-
ficient capacitance range to compensute for
reasonable amount of reactance in the coux line
used in simple capucitive coupling to u following
stage. It is advisable to keep this line as short as
possible. If there is some reason why the line
must be longer than u few feet, low-eapacitance
uble (RG-62 17) should be used, otherwise it
ay be necessary to use low-impedanee coupling.
(1 have used up to 20 ft. of RG-62/U successfully. )

The key is in the eathode circuit of both the
mixer and the amplifier. The arrangetnent is
ideully suited for brewk-in opurution. Although
both oscillators run continuously, as mentioned
enrlier, their fundamental and harmonie fre-
quencies fall outside umuteur bands and no sig-
nal is heard with the key open.

Crystal Adjustment

In adjusting the crystals to the exact frequen-
cies shown in the chuart, hydroflnoric acid, a
fume hood, and extreme eaution were used. The
dungerous nature of this acid eannot be over-
emphasized. More details on sufe procedure will
be found in curlier issues of )ST.* Tt is impor-
tunt to do all frequency checking with the erys-
tals in their proper holders and sockets, and in the
circuit in which they are going to be used. The
cryvstals should be wdjusted to the frequencies
shown in the chart with (' turned to mid-
position.

"The checking procedure will depend to a cer-
tain extent on the cquipment available. T used a
thoroughly warmed-up stable communications

4 Newland, “ & Safe Method for Etching Crystals,” QST
January, 1958,

kllison, “Hints & Kinks,” @87, October, 1958; also
ARRL Hints and Kinks for the Radio Amateur, Volume 6,
page 48.
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receiver to zero-beat the 7.9-Ae. eryvstals against
harmonies of a L0-ke. standard. When this job was
completed, the receiver was set to 3500 ke. by
means of the standard, the 7900-ke. erystal was
selected, und the 4400-ke. crystal was adjusted
to make the mixer-ouput signal zero-beat against
the standard at 3500 ke. in the receiver. 'L'hen the
43949-ke. crystul was adjusted to produce a I-ke.
beat wgraiust the standard harmonic at 3500 ke.
The i-ke. difference was determined by connect~
ing an accurately-calibrated audio oscillator to o
loudspeuker and forming an acoustic beut in the
ear. With the 3501-ke. cerystal on frequency, the
b.f.0. wus turned on, and the 3501-ke. signul was
tuned to zero beut in the receiver. Tuking care
that the receiver setting was not disturbed there-
after, the 3502-ke. crystal was switched in and
its frequency adjusted to produce a l-ke. beat
in the receiver, The same procedure was tollowed
in successively adjusting the remaining crystuls
in the lower-frequency oscillator, adjusting each
erystal to produce a I-ke. beat with the receiver
tuned to zero beat at the frequency of the preced-
ing crystal. It is realized that this procedure
produces u cumulative error, but it is adequate if
done carefully. A frequency counter, such as those
used by crystul manufacturers, would facilitate
matters, to say the least.

Construction

Fig. 1 is a panel view of the unit. Components
are agssembled on un & X 17 < 3-inch aluminum
chassis fitted with 2 stundard rack panel 834
inches high. A calibration table for the band in
use may be slipped into the chart frame at the
upper left of the panel. The output voltmeter is
to the right. Along the bottom, from left to right
are the a.c. switch for the built-in power supply,
controls for the output tank capacitor (C5), the
frequency interpolator ((g), the two crystal
switches, and the kev-override switeh (S3).

‘The power supply is not described since any
well-filtered supply delivering approximately
350 volts at 100 ma. or more will serve. ‘The regu-

luted voltage needed may be obtained by the
use of & VR tube operating from the same supply.
it will be noted that if the 4.4-Me. erystal-
switeh diul is calibrated 00 to 09, and the 7.9-Me.
switch is calibrated 00 to 90, u direct reading in
terms of ke. ubove 3500 is provided. This reading
will be correct within a few hundred eyeles,
depending on the setting of the interpolator.

A top view of the unit is shown in Fig. 3. In
line, from bottom to fop ut the center of the
chassis are the 7.9-Me. oscillator coil and tube,
the -4.4-Me. oscillator tube and its two output
coils in separate shielding cans. Progressing to
the left, we see the mixer tube and dual plate
coils (also individually shielded ), the 5763 ampli-
fier tube and its output coil (in the larger ree-
tungular can). To the left of the latter coil is a
6H6 which is clectrically interchangeuble with
the 6ALS5 in the r.f. voltmeter circuit. The re-
mainder of the chassis is devoted to power-supply
components.

Fig. 4 shows the layout on the under side of
the chussis. Octal tube sockets are used as crystal
sockets. An attempt was made to keep the capaci-
tance low between switch leads and to ground
by keeping the leads spread out, and spaced from
the chassis.

The differential interpolating capucitor g is
made up by ganging two standard midget vari-
ables with their shafts oriented so that one ca-
pacitor is at maximum when the other is ut mini-
mum. Since the rotors must be insulated from
ground and from each other, each capacitor is
shaft-mounted on a heavy block of insulating
material, and insulated shaft couplers are used
to couple the two capacitor shafts together, und
to the punel control. The capacitors shown in
Fig. 4 arc 50-pf. units. Since it was subsequently
found that these cuapacitors barely covered the
necessary range, they were replaced with 100-pf.
units which provide & more substantial margin.
The [00-pf. units should have double beurings
to improve the mechanicul, and consequently the
electrical, stability.

Fig. 3—Plan view, showing the general arrangement of components on the chassis. Exact placement is not critical.
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Fig. 4—Boitom view, showing mounting of the crystals and the differential interpolating capacitor. The capacitor at
upper left is the output-amplifier tank capacitor.

Tune-up Procedure

If the receiver is well shiclded, a “sniffer”
probe may be used to resonate the tuned circuits.
The center wire of a small coaxiul cable is con-
nected to the antenna terminal and the cuable
shield is connected to the ground terminul of the
receiver, taking care to minimize the length of
the exposed center wire. The vable is cut ut any
convenient length. At the free end of the cable
about half an inch of the inner conductor is
exposed and the shield is trimmed back tlush
to the outer sleeve.

Now set S; to 05, and place the probe in close
proximity to Pin 7 of the 6BA7. Adjust the slugs
in Ly aund Ls for 2 maximum signal in the receiver
at 4395 ke. Now set S» to 50 and place the probe
near Pin 2 of the 6BA7. Adjust Ls for a maximum

signal at 7950 ke. Next place the probe near Pin §
of the 5763 and adjust Lz and L4 for a maximum
signal at 3555 ke. Now swing Cs to near maximum
cupacitance while observing the r.f. voltmeter.
The meter should peak at about 70 volts. The ) of
L5Cx i 8o high that the circuit should be retuned
when changing frequency by more than 25 ke. on
S0 meters. The other tuned circuits need never
be touched again. It will be found that when
LsCy is resonated, the output voltage will remain
within 70¢7 of its midband value over the entire
range of output frequencics.

1 conclude by affirming that the considerable
amount of time required to etch the erystals to
proper frequencies is & good investment in sutis-
faction. It is a pleasure not only to know where
you are but also to be uble to go exactly where
vou want to be. 05T

WASCHN lives next-door to 2 fellow who
makes and repairs boats, and he finds that old
sailboaut masts make excellent radio masts.

A reporter was sent to un old folks’ home for
some interviews on how to live long. He ap-
proached one man and asked, *“Tell, me, to what
do you attribute your longevity?’”’ The old man
thought for a minute and replied, “Well, I have
always lived a quicet life, never drank or smoked
-— I guess that is how I have lived to be 93.”" The
next man, who was 98, claimed it was because of
lots of fresh air and exercise. The reporter, wish-
ing to get somecthing other than these stock

May 1963

answers, went over to a man who looked posi-
tively ancient. His hands shook, his eves were
blurry, and his hair was a snowy white. The
reporter asked him the sume question. In u
cuavering voice the old timer answered, * Well,
son, I'm o ham. I stay up until 4 A every night,
chasing DX. Then I get up at 6 und chuase some
more DX. I drink 20 bottles of beer a day and
smoke three packs of cigarettes. 1 guess that's
what does it.”’ The reporter was amazed at this
unusual reply and suid, ‘‘ My goodness, man, that
is fabulous. Would you mind telling me just how
old you are?” The old man replied, *“Not at. all —
I'm just thirty-two,” -— WeHJL
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o flecont fquipment —

The Hallicrafters SX-117 Receiver

HE SX-117 is a triple-conversion amateur-

hand receiver using 13 tubes and four semi-
conductors. (lovering 500-ke. segments, it has
a crystul-controlled front end aund u smooth-
acting dial mechanism that permits  direet
frequency read-out to better than one kiloeyele.

One of the first surpriscs in examining this
receiver ig its light weight. At only (8.4 Ibs.,
und about one cubic foot of volume, this is u
compact little package that should be # natural
for the Field Day fun and DXpeditioneer. [t
should be no trick at all to lash this to your back
and swim ashore at almost any tropicul island,
leaving the heavier transmitter and primary
power for Jeeves.

The SX-117 actually gives performance com-
purable to that of Hullicrafters' top receiver, the
SX-115, which was reviewed on these pages in the
Murch, 1962, issue. It has achieved this per-
formance, while cutting some $200 from the
price, by using a less-expensive cabinet, a less-
cxpensive dial mechanism (but one thut has o
fine action), fewer tube shields, by supplying
fewer crystals (four additional crystils must be
purchased to obtain the sume frequency coverage
as the 8X-115), and through a number of other
teehnical and mechanicul economies.

A block diagram of the receiver is shown in
Fig. 1. Signals arriving from the antenna are
amplified in the 6DC6 r.f. umplifier (V), and
then passed to the 6KAS first mixer (V). The
r.f. amplifier can be peaked up by means of a
punel-mounted PRESELECTOR control.

The injection voltage for the first mixer comes
from a crystal-controlled oscillator through a
cathode follower, the injection voltage always
heing on the high side of the signal frequency.
Nine crystals are required in order to cover the
amateur bands R0 through 10 (the ten-meter
band tunes in four 501)-ke. segments) plus the

2nd.
MIXER

16 50KC.
I.LE AMR

BMc.
I.F. AMP

ist.
MIXER

S METER

10-Me. WWYV frequency. However, only five
crystals are supplied as stundard equipment —
the crystals for WWV and three of the 10-meter
segments must be obtained separately. (The
one 28-Me. crystal which is furnished covers
the segment 28.5-29.0 Me.) Turning the BaxD
suLeeror switch on the panel chooses the ap-
propriate erystal and tuned circuits.

Output from the first mixer is fed to the first
i.f. amplifier, which is tunable and thence to u
second mixer whose injection voltage is supplied
by a v.f.o., V. This v.f.0. is gang tuned with
the first i.f. and the second mixer grid through
the panel TuNING control. The tuning range of
the v.f.o. is 500 ke., giving a constant tuning
raute on all bands. Since the tuning dial is cali-
brated from (0 to 500, frequency may be read
directly by adding the figure showing on the
tuning dial to the frequency shown by the band
selector control. The ““feel” of the tuning diul,
incidentally, is one of the best that we have
run weross.

The output of the second mixer is 1650 ke.,
and this gocs through one i.f. amplifier stage
at that frequency (V1) and to a third mixer, V.
Here u switchable crystal oscillator produces
either a 1600-ke. or 4 1700-ke. signal which, by
tneans of the runcrion switeh, seleets the upper
or lower sideband at the third if. frequency
of 50.75 ke. A NoTcH FREQ control varies the
notch frequency within the 50.75-ke. bundwidth,
and is useful in eliminating heterodynes.

A SELECTIVITY SWITCH gives three positions of
seleetivity — 0.5, 2.5 und 5 ke. baundwidths at
the -6 db. points, according to the instruction
manual, by switching in different values in the
50-ke. tuned circuits.

Signals are deteeted in either a product de-
tector (Vo) (8.8.b. and c.w.) or in an envelope
detector (V) (a.m.). A scction of the 6BEG

3rd.

rd. 50.75KC. PROD DET,
MIXER 8.FO.

I.E AMP .EO.
Vg

NOTCH
FILTER

POWER SUPPLY

]

Fig. 1—Block diagram of the SX-117.
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Atthe left above, a top view of the SX-117 receiver. At the right in the photo are five crystals which determine the various

500-ke. tuning segments, and sockets for additional crystals. Also to the right in this top view, in a small sub-chassis

mounted above the main deck, is the 100-ke. crystal calibrator. At the far left, the cylindrical can just behind the panel

contains the control for the notch filter. The other two crystals visible to the rear of this and to the right are for upper and

lower sideband selection. Terminals along the rear edge of the chassis provide for the usual loudspeaker connection,

receiver muting, antenna input (there is a %-inch hole punched out so that you can add an SO-259 connector in lieu
of the phono plug provided), and grounding. The photo at the right is a bottom view of the SX-117 receiver.

product detector functions as b.f.o. - its pitch

is controlled by a front-panel control. Another
three-position front-panel switch controls the
noise limiter and the calibrate oscillator. The
noige limiter cousists of a pair of silicon diodes
in an i.f-type limiter which is most. effective
in reducing impulse noise on c.w. and sas.b.
The ealibration oscillator uses a 100-ke. crystal.

O)ne section of 175 acts as a.g.c. amplifier and
rectitier. A.g.c. functions at all times, cven on
c.w., there being no way to disable it. Fast-
attack, fast-release is automatically selected
for a.m., while fast-attack, slow-releuse is nuto-
matically selected for c.w. aud ss.b. operution
when the FuNcTION switch is operated.

Cieneral eoverage may be obtained by plugging
audditional erystals into the wuxiliary oscillator
sockets. Between 85 ke, and 3.0 Me. it is also
necessary to couple un external tuned circuit

Hallicrafters $X-117 Receiver

Height: 734 inches.

Width: I3 inches.

Depth: 1134 inches.

Weight: 1814 Ibs.

Power rcequirements: 105 to 125 volts,
50/60 eyeles, 70 walls.

Price elass: $100.

Manufacturer: Hallicrafters Co., Chi-
ecago 21, 111,

(Model HA-10) between the antenna and the Le
ANTENNA jack.

Arranged along the rear apron of the receiver
are jucks (phono type) for antenna input, Lf.
antenna input, v.f.o. output, and erystal oseilla-
tor output, and a terminal strip for speaker con-
neetions and receiver muting, —- [.L.B.,

L\LMOS'P from the euarliest s.s.b. activity on
J lower bands, discerning v.h.f. men have
known that this mode hus great possibilities for
extending the reliable working range on 50 Me,
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The Heathkit 50-Mc.

S.S.B. Transmitter, Model HX-30

and higher bands. Real popularity for s.s.b. has
been slow in developing on the v.h.f. scenc,
however, mainly because of the cost and com-
plexity of suitable geur,
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Interior of the Heath 50-Mc. s.s.b. transmitter. The “pent-
house' just in back of the panel is the v.f.o. assembly.
Power supply components are at the lower left. YOX
circuits are in the right rear corner, with audio and
balanced-modulator stages toward the panel. The 50-Mc.
r.f. stages are hidden behind the
dial drive, at the upper left.

‘The would-be v.h.f. sidebander has had two
principal roads open: he could build a complete
sctup himself, or he could make (and more
recently, buy) a heterodyne unit that would
reproduce on u v.h.f. band the signal generated
by a transmitter designed for lower freguencies.
Neither way was entirely satisfactory. Building
the works was beyond the capubilities of many
v.h.f. men, quite a few of whom were just getting
into amateur radio. Purchase of u sideband rig
for 80 through 10 meters was a pretty expensive
approach, especiully for the fellow interested
ouly in 50 Me, or higher bands - - and there wre
thousands of such hams today.

Thus the new Heathkit HX-30 should receive a
warm welcome from the many progressive v.h.f.
enthusiasts who have been looking for a simpler
and less costly way to “go sideband.” Tt is a
complete low-powcered transmitter for 50 Me.,
cupable of putting out a high-quality signal on
eov. and a.m., us well ay s.s.b. While it is not
inexpensive, it costs far less than would the
generation of a signal of eomparable quality and
power, using geur for the h.f. bands ag a starter.
Construction und adjustment, while far from
simple, should be within the cupabilities of any-
one who understands the use of o simple oscil-
loscope, und has had some experience in working
with advanced kits or other construction projects.

How It Works

In the jargon of the sidebander, the HNX-30
is « “ phasing rig.” For simplicity of construction
and permanence of adjustment, much of the
transmitter is built on phenolic circuit boards.
There are four of these printed circuit ussemblics.
The largest carries the speech amplifier, audio
filter, Y0-degree audio phase-shift network,
modulator, carrier oscillitor, and balaneed modu-
lators. In this 5-tube assembly {one 12AXT7 and
4 12A°T7Ts) impulses from the microphone are fed
through three speeelt stages, whose frequency
response iy coufined to the uscful speech range
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between 300 and 3000 eyeles. These drive the
modulator through a 90-degree audio phase-shift
network, The eurrier is generated at 11.5 Me.
by a crystal oscillator, and this and the phase-
shifted audio are fed to the balaneed modulators.
Output from this board is 11.5-Me. encrgy with
e.w., a.m., or s.8.b. charuacteristies, upper or lower
sideband, depending on the setting of the mode
switch.

Then follows the heterodyne oscillator and
mixer bourd. Here the signal goes to the grid of
u GUR pentode, the first mixer. The triode portion
of this tube is w crystal-controlled 30.5-Me.
oscillator, whose output beats with the 11.5-Me.
energy to produce a 42-Me. signal at the grid of
a second mixer, a 6C/B6, We now have to look at
a third circnit board to deseribe the development
of the signal logically. This is a v.f.o. assembly,
of which more will be said later. From it comes
energy at any frecquency between 8 and Y Me.,
which is ulso applied to the second-mixer grid,
where it beats with the 42-Me. signal to produce
output at 50 to 51 Me. Changing the heterodyne
oscillator cryvstal to 31.5 Me. gives output be-
tween 51 and 82 Me., and so on.

Fnergy coming from the second mixer is in
the form to be radiated, but it is at o very low
power level, so two amplifiers follow. The first
is a 6AKG6, which is purt of the oscillator-mixer
ecircuit hoard assembly. Then follows n 6360
output. stage, which feeds the antenna or wn
external lincar amplifier. Qutput is 8 to 10 watts
s.8.b. or c.w., and 2 to 3 watts a.m. A 61-Me.
series trap in the second mixer grid cireuit is
tuned to remove the sccond harmonic of the
30.58-Me. oseillator, which might otherwise cause
spurious signals to be radiated.

A fourth cireuit board contiins voice control
and anti-trip stages. These may be used or not,
ag the operator prefers. The tendency among
v.h.f. men is to not use these features at first,
their funetions somchow sceming foreign to any-
onc whose voice operating experience has been
contined to the monologue type of communica-
tion. Push-to-tallk coutrol is ulso provided for,
and this is usually a first step in the direction of
full automatic control of the send-receive fune-
tion for the s.8.b. newcomer in v.h.f. work. Three
tubes ure used in the VOX and anti-trip circuits.

The v.f.0. is perhaps the most interesting purt.
of the HX-30, at least to stability-consecious souls
who tend to deery the use of v.f.o. control in
v.h.f. work gencerally. Those who have admired
the stability of the v.f.o. used in the Heath
Shawnee and Pawncee v.h.f. trangeeivers will find
the ideas used therein developed still further in
the TIX-30. The principal reason for the superior
stability of this transmitter is, however, the
fuet thut one observes the fundamentul-fre-
quency characteristics of the oscillator on 50 Me.
Where u frequency control oscillator is used to
heterodyne to a v.h.f, band there is no multipliea-
tion of frequency instability, & major factor in the
drift and mechanical wobbliness of v.h.f. trans-
mitters where frequency multiplication is in-
volved.
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The HX-30 v.f.o. is the pentode secetion of a
6CHS, with its tuned circuit covering § to 9 Me.
‘The triode portion of the tube is u erystal oscilla~
tor offering a choice of two erystal frequencies in
the same range. Output is taken from its cathode,
and the two oscillators share a common bandpass
circuit fpr coupling to the second mixer grid. Both
operate at low power level, and are lightly loaded,
for optimum stability. The tube and most com-
ponents are on « circuit board which is mounted
on the top of a metal box housing the frequency-
coutrolling clements of the v.f.o. The lutter are
thus well isolated from the heating ctfeets of the
tube. The smull cnclosure is also completely
rlgld The result is a variable oscillator almost
immune to vibration, and only slightly affeeted
by heating.

The small amount of heating can be compen-
sated for by adjustment of a differential capa-
citor in the now familiar circuit used by this
manufacturer and others. Kach half of the capa-
citor is in parallel with another cupacitor in the
frequengy-controlling circuit. One has a zcro
temperature coefficient, the other a negative
cocfficient. The operator may thus seleci the
amount of temperature compensation to suit the
requirements of the circuit and its environment.
In practice onc has the choice of eliminating
initial warmup drift, or that due to environ-
mental heating, which is a longer-term matter.
Adjustirig for the latter, which begins to show
after the first few minutes of operation, will
result in substantially no drift in normal use.
A warm-up period of at least 10 minutes is desir-
able for best results.

Construction and Alignment

The huilder of this kit should begin by reading
the well-written instructions carefully,

This is

Bottom view of the HX-30, with its shield plate removed.

Three of the printed-circuit boards are visible. The large

enclosure at the right houses the audio, carrier oscillator

and balanced-modulator stages. A small assembly above

it carries the VOX circuitry. At the left are the heterodyne

oscillator and mixer circuits. The small compartment, left,
is the final plate circuit.

definitely not a beginner’s job. Becoming familiar
with the funetions of the vuarious circuits will
pay off later in achicving proper adjustment
of the equipment, and the early pages of the
hook contain a good explanation of the complete
rig. Clonstruction time is given as 30 hours, but
this docs not include gorting and identification
of parts (un unnecessarily complex job, it scems
to this writer), studyving the book, or adjusting
the completed rig. The HX-30 was the writer's
first major kit job, in morc than 40 years of
building radio gear of various kinds, und he
found it hoth interesting and instructive. From
opening the boxes, to the first 50-NMe. QSO with
the HX-30, wasg something on the order of three
times 30 hours, but we enjoyed it the whole way.
The few minor tronbles encountered were mainly
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Fig. 1—Block diagram of the HX-30 50-Mc. sideband rig, showing the various circuit-board assemblies in broken lines.
The signal is generated at 11.5 Mc. and then heterodyned twice to 50 Mc. Nominal tuning range is 50 to 51 Mc. This
can be raised by substituting other crystals for the 30.5 Mc. one used with V4B.
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the result of none-too-cureful reading of some
of the morc complex steps in the ussembly
procedure. We did feel, however, that clarity and
understanding would be served if a bit more
technicul detail were included here und there.

Tt also scemed to this builder that somcone
with o mania for fancy drives and linkages de-
signed the luyout. At least two examples of this
show, where to all intents and purposes direct
front-panel knob control would have served at
least as well. And some controls that the cxperi-
menter type of ham would like to have accessible
are not brought out to the front panel aut all,
Notable examples are the output loading con-
trols, which are mercly knob-cquipped extension
shafts brought up vertically inside the cabinet.
(The cabinet lid has no tinger hole or other
provigion for casy lifting.) One of these, the out~
put coupling control, is driven through a string-
and-pulley system of true “Rube (oldberg”
nature.

The v.f.0. drive and dial are complex mechani-
cully, though herc it is more justified, us the end
result is a smooth-running drive and 2 nice-
uppearing dial scale. Readout of the dial is not
particularly accurate, however, and there iy
nothing that cun be done ubout this. Adjustment
of eoil inductance and padder capacitunce leaves
vou with a diul that is quite a bit off at several
points in its one-megacycele coverage. Perhaps
this is just as well, for it scrves to remind the user
that no dial of this kind should be relied upon
entirely.

The writer also found the alignment instrue-
fions unnccessurily hard to follow, in that they
make no attempt to explain what is supposed to
be happening cleetronically, but merely give a
step-by-step process with no more detail than
appears in the instructions dealing with assembly.
In attempting to work out a procedure that
everyone cun follow, the instruction writers
apparently develop a “Connecet red lead to
terminal A’ philosophy that carries over into
alignment. This may be entirely satisfactory
where the equipment is a beginner's first trans-
mitter, but some knowledge of operating prin-
ciples is mandatory if the builder of equipment
a3 complex as s8.8.b. gear is to achieve optimum
results. T'he kit makers are not in the electronics
teaching business, to be sure, but it would do
no harm to have sume technicul explanation of
the tuneup procedure and objectives written into
the instructions. The detailed explanation of the
eircuit, mentioned carlier, i8 u good start, but
more technical information in the alignment
instructions would be helpful.

t)n the credit side, the book stresses over and
over that this ¢z & complex business, and that all
steps should be followed implicitly. It also em-
phasizes that an oscilloscope check on perform-
ance i8 highly desirable. In this we heartily con-
cur, and almost every experienced sidebander
will agree that & scope is an indispensable tool, if
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one would really know what his sideband rig is
doing.

Severul steps in putting the HX-30 on the air
ar¢ made simple by proper use of its built-in
meter. ‘This is equipped with o dual sensitivity
adjustment when it is used to indicate transmit-
ter output. A 500K control and a 270k resistor
are connected in serics with the meter, when it ig
connceted to Test Point 5, the output indicuting
position. This is enables the operutor to set the
nicter for any convenient runge, and a spring-
release pushbutton (on the pot control) is avail-
able to short out thesc resistors. This gives u fine
indication for carrier rejection adjustments, leav-
ing only the 100 microamperc meter to indicate
current rectified by the output-indicating diode.
The spring rclease prevents the momentary lapse
by the operator that could blow the mecter to
bitg if it were left connected and the mode switch
changed over for a.m. or ¢.w. operation. The four
other test positions cnable the builder to check
operation of the transmitter all along the line.

Routine adjustments can be carried out en-
tirely with this meter, once the equipment is
working properly. [or initial checks 2 volt-
ohmmeter, a sine-wave audio generator, 2 dummy
load and a scope are nceded, and a selective,
stable and accurately-calibrated receiver is help-
ful, too. With these, and some knowledge of their
use iu sideband work, adjustment is relatively
simple und straightforward — ¢ven enjoyable.

In use at WIHDQ the HX-30 has done very
well indeed. Suppression of unwanted sideband
and carrier are good, and the voice quality excel-
lent. lixperienced sidebanders pay it the ultimate
compliment: “Say, that doesn't sound like a
phusing rig!” When sideband contacts begin to
come hard, as they inevitably do with today's
growing but still limited activity, the a.m. mode
works out well. On c.w., the HX-30 is superb.
Mixer keying and rock-steady v.f.0. control de-
liver results to please the most discriminating
practitioner of the art of communicution with the
hands. It took only a few hours operation with
this rig to sell the writer on the advisability of
converting his entire station to heterodyne-type
equipment, for 144, 220 and 420 Mec. --- but that's
another story.

—E. P.T.

Heathkit HX-30 50-Mc.
$.S.B. Transmitter
Height: 1014 inches.
Width: 1654 inches.
Depth: 10 inches.
Weight: 10 pounds.
Power requirement: 115 volts a.c., 77
to 95 watts, depending on mode.
Price Class: $190, in kit form.
Manufacturer: Heath Company, Ben-
ton tarbor 9, Mich.
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Fig. 1—Here is the filter assembly in-
stalled in the Collins 75A-4. It plugs
into the V-7 socket in the receiver. The
shaft of the selectivity switch, S, is car-
ried out through a slot in the end of the
receiver case, using a universal-joint
shaft coupler and a panel-bearing
assembly. Note that all adjustment
points are readily accessible.

Improving the C.W. Selectivity of the
Collins 75A-4

An FEasily-Applied Crystal Filter
BY BRUCE E. MONTGOMERY,* W4BFR

on the amateur bands is obvious to «ll who

do more than casual operating. The 500-
¢.p.8. mechanical filter in the Colling 75A-4
receiver provides sufficient selectivity to cope
with many interference conditions, hut there are
still times when @ 500-c.p.s. passband seems
mighty wide. For example, FBSXX and ZD9AM
were recently heard working contest-style simul-
tancouely on 7001 ke. and 7002 ke., respeetively.

Old-timers will remember when communica-
tions receivers achicved high selectivity with u
quartz crystal filter using a single erystal at
intermediate frequency in a bridge eircuit that
made use of the series resonance and high @ of
the crystal to provide a high degrec of selectivity
at the peak, but depending on severul i.f. trans-
formers to give skirt selectivity. This ir in
contragt to modern mechanieal tilters that have
a fHat~topped selectivity curve with steep sides
and good skirt selectivity.

The plug-in erystal-filter assembly deseribed
here is of the old-fashioned variety, and adds
its sharply-peaked selectivity to the steep-sided
mechanical-filter seleetivity. The result ir a
sharply-peuaked response with steep sides and
improved skirt selectivity, since the ecrystal
filter does add some worthwhile attenuation at
the skirt of the seleetivity curve. The following
tuble shows the narrowing of the selectivity curve
at the 6-db. and 60-db. points in the crystal-
filter No. 1 and No. 2 gelectivity positions.

The first column shows the sclectivity of the
F455J-05 mechanical filter alone. A word ahout
these seleetivity figures is in order. The data on

THE need for a high order of c.w. selectivity

Table I

Crystal Filter Position —
Bandwidth in Ke.

Decibels Down
from Marimum

ofF No. 1 No, 2
6 db. 0.5 0.14 0.09
60 db. 2.0 1.5 1.3

the 500-c.p.s. mechanical filter is the manufac-
turer’s published specification information. More
exact data is given later. ‘The data with the
erystal filter in the cireuit was taken by careful
reading of the 75A-4 kilocyele dial and 8 meter,
80 this is subject to some reading and calibration
error.,

The erystal-filter assembly plugs into the
V-7 socket, which is for the 12ANX7 slot-rejection
tube. The 12AX7 plugs into the assembly und
the rejection tuning continues to operate nor-
nully. A 6BA6 i.f. tube is added in the assembly
to make up for the insertion loss in the crystal-
filter circuit. The amplification of this stage is
adjusted to produce 0O-db. guin when the c¢rystal
is out. The gain drops less than 3 db. in the na. t
position and about 6 db. total in the No. 2 posi-
tion. This loss of gain is of no consequence since
the 75A-4 hus ample reserve.

The addition of this adapter results in a
combination of the high **nose’ selec-
tivity of the crystal filter and the skirt
selectivily of the mechanical filter.

*3520 Bridgewood Valley, N.W.. Atlanta 5, Georgia.
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Fig. 2— Circuit of the crystal-filter adapter. Fixed capacitors are disk ceramic; resistors are %2 watt.

C1—4.5-25-pf. ceramic trimmer (Centralab 822-A2).

P1—9-pin miniature plug (Amphenol 86-893).

Ri—Linear control.

S1—Single-pole 3-position rotary switch (Mallory 32154,
3 of 5 positions used).

The over-all result is 4 substantial improve-
ment in the ability to separate c.w. signals. At
W4BFR, the crystal selectivity switch is nor-
nwlly left in the xo. 1 position for general c.w.
operations, and moved to the so. 2 position
only when conditions demand it.

"The erystal-filter assembly is also useful when
used with a 2.1- or 3.1-ke. mechanical filter
instead of the 500-¢.p.s. unit. "The pealk selectivity
remains about the sume, since the broad peulk
response of the mechanical filters does not
contribute to the narrow-band selectivity. ‘The
skirt selectivity broadens out toward the limit
set by the mechanieal filter, but does not reuch
it since the crystal-filter skirt selectivity does
make u contribution. The result is u useful
increase in the ¢.w. selectivity over that obtained
using a 2.1- or 3.1-ke. filter alone.

The Electrical Circuit

The schematie of the crystul-filter assembly
is shown in Fig. 2. This is a version of the crystal-
filter circuit that wuas, until reeently, aimost
universally used in communications-type re-
ceivers. The basic design originated back in the
19303. An extensive analvsis of this tvpe of
filter is given in the Radioiron Designer's Hand-
book 1 for those interested.

Py plugsinto the V-7 socket in the 75A-4 to pick
up the pin connections and bring them up into
the ussembly. All pins except No. 2 go to the sume
numbered ping of a Y-pin socket in the assembly
thut tukes the 12ANX7 tube. Pin 2 on £’y goes to
the grid of the added 6BA6 i.f. tube. (iain
control ) ullows adjustment of the gain of this
amplifier. The plate circuit of the 6BAG feeds a
455-ke. if. transformer whose secondarv is
designed to feed push-pull diodes. Instead, it
feeds the crystal und the neutralizing capacitor,
(’. 'his ecapacitor is adjusted to cuncel signal

Lith ed., Chapter 26. Edited by I, Langford-Smith;
available from Tube Division; Radio Corporation of Amer-
ica, IIarrison, N. J.
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Ti—455-ke. i.f. transformer, center-tapped secondary
{Miller 912-C-3).

Radio type Z-9).

feedthrough beeause of the crystul parallel capa-
citance. The ouly energy that passes is that
through the erystal acting as u series-resonant
circuit of high (). 'I'he filter load resistors, /22 and
I3, are in series with the series L, C, and K of
the crystal and reduce the effective () to control
the sclectivity. The higher the value of this loud
resistance, the wider the passbhand. The resistance
vulues chosen give the selectivities shown in the
tuble when switeh 8 is in the orr, No. | or NO. 2
position. In the owre position, the crystal is
shorted and selectivity is controlled completely
by the mechauical tilter.

1t i8 necessary thut the center frequency of the
F4551-04 tilter and the series-resonant frequency
of the ecrystal match up closely to achieve a
successful end result., A careful measurement of
the center frequency of my 500-c.p.s. filter, using
a B(C-221 frequency meter, indicated thut if.
was 455 ke. == 50 ¢.p.8s. Word from Colling Radio
iy that the F455J-05 filter production tolerances
are 455 ke. = 150 e.p.s. on the center frequency,
and the bandwidth at the 6-db. points is 500
c.p.s. = 25 per cent, or 375 to 625 c.p.s. In our
cuse, the series-resonant peak of the erystal
turned out to differ from the center of thé pass-
band of the mechanical filter by almost 150 ¢.p.s.
Operation is quite sutisfuctory, although very
little more difference could be tolerated without
obtuining unsatisfactory performance.

Construction

All of the components and hardware arve stand-
ard catalog items. TThe photographs show the
layvout of the components in the Bud Minibox
{C'U-3016A). If any variation from the arrange-
ment is contemplated, it is important that the
controls remain accessible when the assembly is
installed in the receiver. Also, it is important
that struy capacitanee that mayv bypass signal
energy around the erystal be kept to & minimum.
The i.f. transformer trimmers, and gain control
%y are accessible trom ubove. The neutralizing
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capacitor 'y is reached from the rear through
the hole in the side of the Minibox cover.

The sclectivity switch, Sy, is mounted on an
aluminum angle with the shuft projecting upward
ut a shallow angle. The shaft is coupled to
punel-bearing uassembly through a universal-
joint coupler (Millen 39005), und the beuring
shaft projécts through the slot in the end of the
receiver case, and o suitable control knob is
installed. The reason for the ungular mounting
of S; und use of the universal coupling will be
explained later.

The mounting of /?y so that it could plug into
the receiver V-7 socket presented somewhat of
2 problem. The solution was found by mounting
Py in the end of a 7-pin, 1%4-inch tube shield.
The end of the shield is reamed out to aceept £y,
The tube shield is shortened to 113 inches, but
cut 80 as to leave two eurs thut are bent outward
00 degrees and drilled. The shield then bolts to
the end of the Minibox. To hold Py in place,
another similar tube shicld is used. The end is
reamed out enough to clear the pins in Py, It is
then slotted down the side, and a strip about
Vig-inch wide is removed so that the shield
can be compressed and slipped inside the outer
shield with the reamed end pressing against £i.
The length of the inner shield must be cut su
that when' the assembly is bolted in place, the
inner shield presses firmly aguinst socket /. P,
must be oriented properly to fit into the V-7 in the
75A-4 chussis. The reason that. the shaft of switch
Sy comes out, at a shallow upward angle is beeause
the plug-in tube shicld asscmbly turns out to be
too short.

All power is ubtained through the V-7 socket
except B plus for the 6BA6 i.f. tube that was
added, A lead eomes out of the bottom of the
filter assembly and is connceted to C-04B under
the 75A-4 chassis.

Adjustment and Use

Adjustment of the filter poses no particular
problems. First, pick out a 100-ke. ecalibrator
harmonic that gives an above-39 reading on the
N meter. Make a note of the uctual reading.
Next, install the filter assembly in the V-7 socket
and install the control shaft for S, and make the
B-plus conhection. Curefully tune the receiver to
find the erystal peak response. Adjust the slug
trimmers on 1" for maximum response., The pri-
mary trimmer peaks in a normally sharp manner,
The secondury trimmer tunes very broadly, how-
ever, and the S meter must be watched closely to
see the peak.

The adjustment of (*; must be done with care.
Turn off the calibrator, or tune uway from it.
With no antenna connceted, advance audio and
r.f. gain controls so that substuntial noise.is
apparent in the headphones, but the recciver
must not be overloading. This adjustment cun
best be done with the 2.1- or 3.1-ke. mechanicul
filter switched in. Turn the b.f.o. off. Now, with
a nonmetallic trimmer tool, carefully turn ('
while listening closely to the noise. Somewhere
near mid-range the noise will change in churacter.
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Fig. 3—This is the complete filter assembly ready to install

in a Collins 75A-4. The quartz crystal is the small unit

against the i.f. transformer. The top tube is the 12AX7,

and the one fo the rear is the 6BA6 that was added. The

plug to go into the 75A-4 socket and the lead to pick up
receiver B plus are also clearly shown.

It will deerease slightly in pitch und intensity.
This is the point where ('; neutralizes the capaci-
tive coupling through the crystal, und gives the
narrowest und most symmetrieal pussband. If,
when tuning through a e.w. signal a4 rejection
notch is found on either side of the peuak response.
a slight readjustment of (/; needs to be made,

Now, with S; ut orr, sct guin control Iy to
give the sume S-meter reading on the calibrator
signal us wuas recorded before the filter wus
installed. When 8, is in the no. 1 position, the
gain should drop less than 145 8 unit, and about
1 ¥ unit in the No. 2 position.

(Continued on page 166)

lower right is selectivity switch Si. At lower left is gain
control Ri. The neutralizing capacitor, Ci, is to the
feft near the center.
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Fig. 1 —Front end of the 2300-Mc. receiver. The box at
the left contains the local oscillator. The mixer is the
cylindrical assembly in the right foreground, with the
cable from the antenna entering from the right. The i.f.
preamplifier is just to the rear of the mixer. Knob on the
top of the mixer is a tuning adjustment which
was found to be unnecessary.

Pulse: A Practical Technique for Amateur

Microwave Work

Part IV — Receiving Equipment for 2300 Mec.
BY ROBERT F. GUBA,* WIQMN AND JOHN T. ZIMMER,** W2BVU

artiele, when used with the pulge transmitter

previously deseribed and four-foot parubolic-
dish antennas, is capable of detecting signals well
bevond a 160-mile over-the-horizon runge. ‘The
r.f. and i.f. portions of the recciver are hardly
different. from some of the simpler surplus radar
amateur work on 1215 Me, What makes long-
range performanee possible is that this wide-hand
receiver is used for pulse, rather than c.w. Pulse
is the wide-band form of emission for which the
riular type of receiver is optimized. Using a wide-
band receiver for ¢.w. constituter o mismateh of
signal bandwidth to i.f. bandwidth and results
in u scrious loss in signal-to-noisc ratio.

Tlm 2300-Me. receiver deseribed in this final

Receiver Features

A block diagram and general deseription of the
pulse receiver were given in Part I. The receiver
is complete; nothing additional but carphoner or
speaker is needed to receive pulse effectively.
Reasonably good reception is possible without
the speeinl threshold deteetor and p.r.f. ftilter
included here.

The r.f. portion cunsists of a cavity mixer and
a one-tube local oscillator. These and a 3-stage
i.f. preamplifier are shown in Fig. 1. The mixer
is 0 IN2l-¢cries diode, in a quarter-wave reso-
nant coaxial eavity made from standard-sized
copper tubing. The 210 local-oscillator design
was obtained from a QST article by W2RNMA,
of some years baclk.!

The main i.f. amplifier, the threshold detector,
p.r.f. filter, audio amplifier wud power supply are
constructed on a (0 X 12 X 3-inch chassis.

376 Central St.. West Acton, Mass,
*¥ Slongh Road, Harvard, Mass.
! Koch, **Simplified Oscillators for 2300 Ale.,” QST,
Tebruary 1948, One of these oscillutors also appears in the
ARRL Handbook, 1951 to 1954 editions.
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This assembly, Fig. 2, can be remotely located
from the front-end assembly, and interconnected
with it by means of a coaxial cable for the i.f.
signal and a power cable for the B-plus and
heater voltages.

The over-all i.f. ampliier has a center fre-
quency of about 30 Me., though any frequency
from 20 to 60 Me. is satisfuctory, provided that
a bandwidth of about one megacvele can be
maintained, A low-novise design with Nuvistor
cascode input is used here, but it should be pos-
sible to adapt surplus i.f. amplifiers with good
results.

The combination of threshold detector and
p.r.f. tilter is eifective in deteeting pulses barely
exceeding the noise level at the output of the
sccond deteetor. The threshold detector uses a
multivibrator circuit, ag shown in Fig. 3, and
works as follows: 175 and V¢ comprise a one-shot
or monostable multivibrator, producing u single
square output wave only when triggered by Vy,
a video amplifier which also inverts the polarity
of the positive output of the second detector.
Negative noise peaks and pulses are therefore
applied to the grid of V4 by way of Vs and Cy.
Ra 18 adjusted so that 173 is normally cut off and
}74 is conducting. When & negative peak from V)
cuts off 17, the multivibrator “flips,”’ und V3
conducts for a time before returning to the orig-
inal conditions. Duration of the positive pulse at
the plate of ¥y is determined by 'y and the
1.5-megohm grid resistor of V4. For values given,
the pulse out of the multivibrator is about 35
microseconds long.

The amplitude of the negative pulse required
to trigger 174 cun be varied by means of R, This
control and the video amplifier gain control, 12y,
therefore serve as threshold level adjustments.
The multivibrator threshold is sct so that, in the
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absence of a pulsed signal, it is triggered by noise
peuks several times per second. When even g
weak signal appears, there is a pronounced in-
crease in the triggering rate. When a moderately
strong signal with the correct p.r.f. appeurs, a
noise-free tone is produced at the output of the
p.r.f. filter. Diffcrence between the signal and
no-signal output conditions is quite distinet, and
the effect is similar to that of a squelch circuit.
With freedom from a constant level of back-
ground noise, scarching for weak signals is refa-
tively easy on the ears.

T'he three stuges following the threshold
detector make up a very narrow-band audio
amplifier centered at 1000 cycles. Most of the
seleetivity is provided by a 1000-cycle filter
formed by inductor /[, resonating with (7,
between V5 and Vg A small but important
amount of filtering is provided in the cathode
circuit of ¥3a. Capacitor (‘s removes undesired
high-frequency components of the multivibrator
square wave, so that they will not overload the
following triode amplifier. The /7.(' filter uses o
high-Q toroid to obtain an audio bandwidth as
small as 10 cyeles. The result is that unless the
square waves produced by the threshold detector-
multivibrator have a p.r.f. of exactly 1000 cyeles,
there is little output from the audio amplifier.
The net effect of these circuits i8 a signal-to-noise
ratio somewhat comparable to that obtained with
narrow-band c.w. on lower frequencies,

The Main I.F. Amplifier

The main receiver chassis is seen in Fig, 2.
1t is recommended that this general arrangement
be used, but exact wiring details are not important
except in the cuse of the i.f. amplifier circuitry.
The three i.f. amplifier stages, Figs. 4 and 5, are
in a line along the lower side of the chassis as
scen in Fig. 2, with the input stage towardthe
left where there is little neighboring wiring. The
second detector is near the video amplifier. In
order to reduce cost, identical fixed inductors are
used to tunc each stuage. The exact frequency is
not important, so long as cach is tuned to the
same frequency. Sinee the coils resonate with the
capacitance of the interstage wiring, as well us
the sum of the input and output capacitances of
the tubes, the wiring luyout between each pair of
tubes must be identical. Similarly, the coils should
be identical, though it is not important exactly
how they are wound. Layout of the amplificr is
shown in Fig. 5. The wiring of the plate circuit
of the last stage is not critical, as a variable
capacitor, (!15, allows for differences in circuit
capucitance.

The @, and therefore the bandwidth, of each
i.f. stage is determined by the plate load resist-
ance (in the output stage, the detector load
resistance appeurs in parallel with the plate
load). For a value of 4700 ohms, the ¢ is 10, so
the bandwidth of each stage is wbout three megu-
cyeles. Over-all bandwidth, including the pre-
amplifier, approaches one megacycle, but it will
depend on ulignment.

Variable inductors could be used for each
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Fig. 2—Top view of the main receiver chassis. Controls
are for i.f. gain, video gain, threshold stability, audio
gain, audio bandwidth and power on-off, reading from
bottom up. The first row of tubes are the video and audio
stages. Power supply components are at the rear, and
the i.f. amplifier stages are the three small shielded
tubes in a row at the edge of the chassis. A bottom
plate is required to shield the i.f. from stray 30-Mc. signals.

stage, to avoid the need for careful layout and
permit exacet alignment. A samall coil such as the
Miller type 5403, 1.6 to 2.5 ph., should work well,
or similar surplus slug-tuned coils could be used.
An inductance of the proper value will resonate
at 30 Me. with u 12-pf. capuacitor.

P.R.F, Filter

The toroid, Ly in Fig. 3, used for high selectiv-
ity in the 1000-cycle filter, has a Q of approxi-
mately 200 by itself, and effective circuit () of
about 100, due to loading by 24 und Rs. The
toroid lists for $15.20. A Freed F-504 ($6.60)
would give a @ of 70, and be cntirely adequate.
Suitable toroids may be nvailable on the surplus
market. s as low as 20 to 30 would still give
good results. Inductance values other than those
given can be used by changing ¢4 und I25 in the
same proportion. Kxample: if the inductance is
increased 10 times, to (.5 henry, 24 becomes 2.2
megohm and 5 1 megohm. '

C'apacitor ("a is actually several capacitors in
purallel. A 0.47-uf. capucitor is used with enough
0.01-pf. or 0.0047-pf. capucitors in parallel to
resonate the toroid to exaetly 1000 eyeles. These
capacitors should be low-loss mica, mylar or
“vitamin ()"’ types, to preserve circuit ().

Mixer

Proper tiixer operation is very important, as
it determines the receiver noise figure. Crystal
diodes of the 1N21 series have letter suffixes from
A to F, each giving progressively lower mnoise
figure and costing more. The following table
should help the amateur in deciding which diode
he can afford;
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Diode Naise Figure, db.  Neb Price
IN21B 10.3 $0.68
IN21C 8.3 1.02
1IN21D 7.3 341
IN21E 7.0 +.48
IN21F 6.0 11.90

Noise figures given are typical values obtained
when the diode is operated at 3060 Me., 3nd fol-
lowed by an if. amplifier having a 1. o-db noise
figure. Mounting of the mixer to the preamplifier
is importunt, as the diode forms part of the um-
plifier iuput circuit. The mixer cylinder must be
well grounded to the preamplifier chassis, so that
it will not uct as an i.f. pickup loop und cause the
amplifier to »scillate.

Construction of the microwave mixer uses
tools similar to those used in mukin ; the trans-
mitter oscillator, Purt ITI. Details of ull purts
and a cutaway view of the complete assembly are
given in Fig. 7. Eollo“mg is the sequence for
assembling the mixer. Attach the center rod to
the end disk with the hole, using a 6-32 serew, and
golder with a propane torch. Attach the receptacle
that receives the pm end of the 1N21 dJOdC to the
center rod. This is a demountable base, jnade for
reversible-case  cartridge-type hodcs, and s
available from any manufacturer of microwave
diodes. A substitute can be made from Y{-inch
brass rod 74 inch long, drilled out 3 inch ut the
center. Slot it for most of its length with a thin
saw blade, and beund the fingers in slightly so that
it will make good contact to the diode pl‘ﬁ Clamp
the basc in the notch on the center.rod, and
solder the connection, being careful not to hll in
the slots with solder. Attach this ussembly to the
outside cylinder, und align the 94-inch hole in the
cylinder wall with the crystal reeeptacle on the
center post, using a crystal diode. Clamp se-
curely, and solder the end disk to the outside
cylinder. A damp rag should be wrapped around
the center rod to prevent the diode pin receptacle
from becoming unsoldered. Clamp the other end
disk to the top of the cylinder and solder securely.

‘l'o mount the Lo. conncetor, center and clamp
the nut supplied with the UG-1094: U connector
over its hole, and solder, being careful not to flow
golder into the nut threads. The l.o. probe cun
then be screwed in or out, to adjust thé injection
level. A second nut threaded onto the probe cun
be used to lock it in position, once the desircd
level is obtained. This and the method of attach-
ing the signal probe to the eylinder are shown in
Fig. 7.

The mixer is attached to the preamplifier by
two brackets. A clearance hole is first cut in the
wall of the premmplifier chassis, lurge enough to
clear the erystal bypass capucitor, (', which is
assembled later. Details of the bracket depend on
the chassis used for the preamplifier. Before
mounting the crystal diode, cut a piece of 2-mil
Teflon sheet slightly larger than the crystal
bypass plate. Curefully cut a true l4-inch hole
in the center of the diclectric. Wrap a layer of
Scoteh tupe around the base of the dlode to pre-

vent it from shorting against the wall'of the out-
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Fig. 4—Main i.f. amplifier. Values of capacitance are in pf. Resistors are Y/2-watt composition, 10 per cent, unless specified.

C1-Cis incl.; Ciz—ceramic disk.

Ci¢—1-8-pf. cylindrical trimmer (Erie 532B).
Cis—10 pf., 10 per cent, mica.

CRi—Crystal diode, 1N60, 1N67, 1N295 or equiv.
Ji—Coaxial receptacie, BNC type.

side cylinder. Slide the capacitor plate snd the
Teflon sheet over the diode. Insert it into the
mixer cavity and scat the diode Hange firmly
aguainst the capacitor plate. Tape the capacitor
plate to the outside evlinder so that the erystal
can be removed without disturbing the capucitor.
A small beryllium spring finger mounted on
standoff insulator holds the crystul in place, and
serves a8 the if. sigual connection.

Local Oscillator

The QST and Handbook material by W2RMA !
deseribes two oscillators for 2300 Me., using the
22C40 tube. Both have beeu constructed and used
with the receiver described here, with good re-
sults. Several other approaches ure open, the most
obvious being to use the oscillator from a surplus
microwave unit. A few wuch possibilitics are
mentioned at the end of this article. Amateurs
familiar with varactors may want to multiply the
output frequency of 4 tunable oscillator operating
at 1200 Me. or lower. The transmitter oscillator
and Jocal oscillator of the APNX-6 immediately
suggest themselves for this application. Such an
oscillator could be located at the operating posi-
tion and connected to a varactor mounted in the
mixer at the untenna, This arrangement could be
quite simple, a8 only a milliwatt or less power is
required for l.0. injection at 2300 Me.

I.F. Preamplifier

‘The i.f. amplifier has & noise figure of only
slightly more than 1 db., duc mainly to the
Nuvistor cascode input stages. Low-loss coils
ut Ly, Ly and Lg in Fig. 6 are important, us is the
small value of coupling cupacitanee, .. ‘This
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Ly, Ly, L3—2.2 ph., 32 turns No. 24 enam., close-wound on
Ya-inch diam.

Ri—2-watt potentiometer.

R,—5000 ohms, 10 watts, wire-wound.

transtforms the low impedance of the erystal up to
the higher value which is optimum for the 6CW4
at 30 Me. A critical value of eathode bypass is
used for (', This gshould be wired into the eircuit.
with I4-inch leads, to tune out the cathode lead
inductance of the first stage. Ly can be made like
L, it desired.

‘The three tubes of the preamp should be
arranged in line, with componenis mounted
elose to the tube sockets they serve. Lead lengths
should be kept to 13 inch or less. The 6CW41-
BAKS wiring should be like that of the main i.f.
amplifier. Since the preanp makes an extremely
sensitive 10-meter front end, a shielded chassis
such as a Minibox, and a 6AKS5 tube shicld,
should be used. The dropping resistors und
bleeder in the B-plus circuit are arranged so that
the supply voltage will not he excessive during
warm-up periods.

I/z'l._

N

INSULATED TIEPOINT
WITH GROUND LUG

6.3V.A.C.
7

TIEPOINT

; FOR Cig,Ly
———— () AND DETECTOR
R DIODE
34
! +150V.
- (173 —
SPACING OF
TUBE SOCKETS

AND B+ TIEPOINTS

Fig. 5--Wiring and parts layout for the 30-Mc. i.f.
amplifier of Fig. 4. Arrangement of components should be
approximately as shown, to provide stable operation,
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C1—Bypass capacitor built onto mixer assembly; see
Fig. 7.

Cx, C4, Cx, Cio, Ci, Cig, Cus, Cis, Ci7, C13—2200-pf
ceramic disk (CD Tinymike L10D22),

Cz, Cy, Cis—470-pf. ceramic disk (CD Tinymike L10T47),

C2—15 pf., 10 per cent, mica.

Cs—5-pf. cylindrical trimmer (Erie 532A).

Cs—Critical lead length; see text. (CD Tinymike L10D15)

Cia—8-pf. cylindrical trimmer (Erie 532B).

CRi—1N21 -series crystal diode; see text.

Operation

Before reception is attempted, the lLo. injece-
tion, i.f. amplifier and threshold deteetor should
be checked out. Operate the main receiver
chassis first, without the preamplifier or locul
oscillator connected. Before upplying power, set.
the i.f. und video guin controls at maximum
(fully elorkwisei and the remaining potentio-
meters fully counterelockwise. After turning on
power, the VR tubes should light up in a few
seconds, and the voltage after I2s, Fig. 4, should
read about 150, us #oon as the heaters warm up.
Other voltages should read about as given in
Fig. 4.

Clonneet a speiker or earphones to the output,
turn the audio gain and bandwidth controls fully
clockwise, and turn the if. and video gain
controls fully counterelockwise. As the stability
control is turned up slowly, @ popping sound
should be heurd, followed by wu weaker squeal,
whose piteh vuries with rotation. Leave the
stability control set just below where the popping
is first heard.

‘The muin i.f. amplifier ean be aligned with
4 signul source such ay a grid-dip oscillator, using
a few inches of wire in the input BNC' eonnector
as an antenna. Conneet wn milliaitnmeter in the
second deteetor eircuit, as indicated in Fig. 4.
Place the bottom cover on the chussis, and turn
the i.f. gnin full on. ‘The 30-Me. signal source
should be coupled to the input so ws to give about
[-ma. output current. Without changing input
coupling, tune the signal source until 2 frequeney
is found which gives the highest current when
the output stage is peaked by adjusting (.
This is the center frequency of the response of
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Ji—Coaxial receptacle, UG-58 /U (Type N).

1z, J3—Coaxial receptacle, UG-1094 /U (Type BNC).

Li—22 uh., plus or minus 10 per cent (Delevan 1537-44)

L»—1.3 uwh.,, 21 turns No. 24 enam., close-wound on
V-inch diam. form.

Lx—22 ph.,, 65 turns No. 32 enam., close-wound on
Y%-inch diam. form; see text.

Ly, Ls La—2.2 ph., 32 turns No. 24 enam., close-wound
on Y4-inch diam. form.

the three stages together, and is about 31.5 Me.
for the receiver shown.

Next, conunect power to the i.f. preamp and
the locul oseillator, but do not conneet the l.o.
or i.f. signal cables. Check the cathode voltages
of the preamp. With the preamp and mixer
completely ussembled, connect the preamp to the
tain receiver with a 50-ohm cable, and tune the
signal souree to the center frequency of the main
i.f, amplifier, With o few inches of wire connected
to the signal-input jack of the mixer, peak (s und
("1z to the if. signal, with the meter showing
about 1 ma. Move the rignal source away, or
nge a 2300-Me. signal later, to peuk C's aceurately.

T'o cheek mixer operation, remove the jumper
from the crystal-current meter terminals on the
preamp, and conneet. a I-ma. meter with the
polarity shown. Decouple the lLo. probe, J,,
from the mixer eavity aug far ns possible, and
connect a short couxial cuble from the i.0.
Adjust the Lo. output for (.3- to 0.8-ma. crvstal
current. Inerease injection by threading the l.o.
probe further in, if necessary. When the proper
level is obtained, lock J3 in place with the jum
nut. The meter ean be removed and the jumper
replaced.

The reeeiver is now ready for use on 2300 Me.
It will be found that front-end thermal noise is
capable of continuously triggering the threshold
with the video and if. gain nt maximum. The
most. sensitive condition for weak signals is with
the i.f. gnin near maximum and the video guin
turned down until the threshold is triggered on
noige peaks a fow times per second. T'he i.f,
wain control is then used for minor adjustment of
the triggering rate. 1t should not be left turned
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Fig. 7-~Cutaway view of the crystal-mixer assembly, with details of individual parts. As may be seen from Fig. 1, the
mixer cavity is mounted adjacent to the end of the if. preamplifier. The head of the diode, and its external bypass

capacitor, project through a rectangular hole cut in

the end of the preamplifier case. A ¥% by Vs-inch spring

finger on a standoff insulator makes contact to the diode, to take off the 30-Mc. i.f. output.

down for long periods, us the B-plus voltage after
the main if. dropping resistor, f's, will be
excessive in this condition. No trouble has been
experienced with this, but if it becomes @ problem
it can be climinated through the use of & VR-150
regulator after /s

The final step is to check the tuning of the
p.r.f. filter, by varying the transmitter p.r.f.
and watching for the peak in audio output.,

Conclusions

We have goune to considerable length to
desceribe u practical pulse station for 2300 Me.,
but it should be c¢mphasized that this is only
one of muny possible approaches. Our equipment
could be improved in many wayvs, and could be
adapted to 2300 Me. with only minor modificu-
tion, There wre wulso many intriguing possibilitics

(Continued on page 168)

3AMP

1SV. AC

0+ 300V.

,_L—._o_ 300,-225,+ 150V,
6.3V.AC.

. +225V, REG,
OA3
2ls
003
2|
M 0150V, REG.

Fig. 8—Power supply for the 2300-Mc. receiver. Capacitors are electrolytic, polarity as
indicated. T1—S3tancor 8412, or equivalent,
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Hams in the Telstar Project

Quite a number of the Bell Telephone Labs engineers involved in the design, construction, launch, and operation
of Telstar were hams. This page will introduce some of them to you. Above left, Joseph Oleckniche, WB2EYM, adjusts
the beacon antenna on a Telstar model in the anechoic chamber at Hillside, N. J. The chamber, lined with pyramids of
impregnated plastic foam to absorb radio energy, allowed engineers to communicate with the satellite as if it were in
echo-free space. WB2EYM is a laboratory mechanic, and worked on the assembly and testing of Telstar. Above center,
Richard Turrin, W2IMU (standing) and Lewis Lowry, ex-KN2KEK, listen for the first signals at the Holmdel, N. J., ground
station. W2IMU worked on the design and construction of the phase-lock tracking receiver, while Mr. Lowry was in op-
erations management. Above right, Bill Schober, W2JIB examines the hermetically sealed connector in the 20-inch alu-

3 B it i S R
Above left, Bruce McLeod, K2QXW (foreground) checks out the command encoder in the Bell Laboratories telemetry van
parked at Cape Canaveral. K2QXW participated in launch preparations and operations. Above center, Frank Witt,
K2TOP, prepares the Telstar command decoder unit, containing 37 transistors and 191 diodes. K2TOP was in charge of a
group developing some of the solid-state circuits and investigating the effects of radiation on certain semiconductor
devices. Above right, John Gainey, W2LCO (right) and an associate conduct transmission tests on Telstar's intermediate
r.f. amplifier. W2LCO assisted throughout the project in the mechanical design of units for the electronics assembly. Below,
left are some of the hams who were stationed at the Andover, Maine, station. Standing |. to r. are Ronald Wells, WI1WSV;
Leonard Dryer, W1DCC; Eddie Snyder, K1YFA; Kenneth Field, K1LSC; and Rodney Rouse, K2LVE. Kneeling, John Jacob-
sen, W1VXD, and Gerard DeBonis, W1YWF. !
In the photo at the right below is Robert Brandt, W2CQB, tuning the phase-lock receiver at the Holmdel ground station.
(Ovur special thanks to W2NUJR, Assistant Chief Engineer for AT&T, who supplied this info.)




Series-Resonant Bypassing for V.H.F.
Applications

BY STEVEN E. SUMMER,* WA2KYF

conneet bypass capacitors with the shortest

possible lead lengths but, unlikely as it may
seem at first, long leads and smaller values of
capacitance may provide more effective bypassing
than the 500- and 1000-pf. units now commonly
used.

At 50 Me. and above, the lead inductance and
internal inductance must be considered when
selecting bypass capacitors. In the v.h.f. region
the leads can be used as the inductive elements in
series-resonant circuits. Such a cireuit is a theo-
retically-ideal bypass, having close to zero im-
pedance at a single frequency. Series-resonant
bypassing is impractical over a wide band, and
on lower frequencies, but in single-band v.h.f.
converters and transmitters it may be highly
effective.

In using ceramic-disk or dog-bone capucitors
of 1000 pf. or less, the internal or plate inductance
may be negleeted. Similarly, the resistive losses
need not be considered, since they have no effect
on the resonant frequency. Table I gives lead
lengths and capacitance for series-resonance at
frequencies commonly encountered in amateur
v.h.f. work. These values were derived mathe-

!. cARDINAL rule of v.h.f. construction is to

¥ 80-58 250 St., Belleruse 26, New York.

Table I

Values of capacitance in pf. required for resonance -
at frequencies commonly encountered in amateur-
hand v.h.f. work, for leads of %4, % and 1 inch in
length.

Frequency 1i{-Inch Yi-Inch t-Inch

Me. l.eads Leads Leads
48-50 800 400 200
72 390 180 a1
96 220 100 Bl
144 100 47 25
220 39 20 10

matically, but they can be checked experimen-
tally. Simply twist the leads together and check
for resonance with a grid-dip meter.!

How does this method compare with conven-
tional bypassing? At 144 Me. a ceramic disk
capacitor of 1000 pf. with li-inch leads has an
impedance of 10 ohms. In compurison, a 25-pf.
capacitor with I-inch lcads has close to zero
impedance. If the load impedance is high, the
first capacitor would be sufficient, but for appli-
cations such as screen or cathode bypassing it
might cause trouble. Also worth consideration
are the greater ease of soldering and the lower
possibility of heat damage with longer leads.

Transistors arc appearing more widely in v.h.f,
construction all the time. Their low load im-
pedance calls for a lower value of bypass im-
pedance than would be acceptable in tube cir-
cuitry. Series-resonant bypassing offers many
advantages over more conventional methods, and
can be applied in most v.h.f. applications. [G5F—]

! Information in Table I is for total lead length twice that
given. That is, the middle column infers two '4-inch leads,
urone Y-ineh and vne ¥4-inch, etc. Values are approximate,
and will depend on arrangement of leads. For example, a
10-pf. capacitor with 1-inch leads connected together and
formed into a circular loop resonates at 220 Me, The same
leads running parallel about %{-inch apart resonate up
around 275 Me.

1f the capacitor is to be installed at.some point whereitis
accessible with a dipper coil, short the terminal being by-
passed to ground with a screwdriver blade or some other
low-inductance device, und check for resonance. Adjust the
lead length (either side of the capacitor) for resonance at the
middle of the desired frequency range. Anothar good check,
particularly in sereen bypassing of transmitter amplifier
stages, is to set up your favorite system for ehecking nen-
tralization, and then trim the capacitor lead length untii the
best indication is ohserved.

Series resonance is rather broad. so precise adjustment
may not be neceesary. Of the various arrungements indi-
cuted for a given frequency in Table I, the high capacitance
aud short. lead combination is preferable as there will be less
likelihood of unwanted coupling to other circuits. Example:
For 144 Me., a 100-pf. capacitor with }{-inch leads would
ordinarily be preferable to a 25-pf. with l-inch leads, —
Editor, ’

‘a-Straysias

There's 1 “swap’ net operating in the Los
Angeles section on Tuesday and “I'hursday morn-
ings at 0800 local time on 14,267. Each check-in is
given three minutes to list gear available for
swap. Money must not be mentioned!

ZS6BEV (Dr. Hennie Meyer, 316 Van Rie-
beeck Medical Buildings, Schoeman St., Pretoria,
Republic of South Africa) would like to hear from
other hams who, like himself, are ophthalmie
surgeons.
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College and university ham stations in the
{I. 8. and Canada are banding together in u new
organization called the Association of Collegiate
Amateur Radio Clubs (AC-ARC). It was or-
gunized by members of the (iopher Radio Club
(WOYC) at the University of Minnesota. A
monthly newsletter is being mailed to the 32
college stations that have joined. For further info
contact. WOYC, Pioneer Hall, University of
Minnesota, Minnecapolis, Minn,
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144.Mc. Moonbounce

W‘L have reeeived reports from several sources
(all second-hand) concerning a near contact
by WODNG with OHINL. We don't know how
W6DNG does it but if the taupes of his reception
of K1IHMU’s two-meter moonbounce signals are
any indication he must really have a way-out
receiving svatem. We are unable to obtain con-
firming information from either end of this not-
quite two-way contact between Clalifornia and
finland. The fact remains, however, that appar-
ently signals were heard both ways although no
two-wuy contact. was established. Obviously it is
not. much more difficult to moonbounce from Cal-
ifornia to Finland than it is to go from Culifornia
to Arizona by way of the moon. I have a feeling
that many potential two-meter moonbounce en-~
thusiasts arc not. really concerned that the eircuit
is possible. I would be the last to say that no
~ffort was required but [ must point out that the
possible results ure certainly more than worth the
effort. involved. 'The efforts and the resultant
installations made by W8DNG, K1HMU, and
OHINL are certainly noteworthy and deserving
of the highest praise. They give the lie, however,
to the usual excuses given for not making un
effort at moonbounce. Nobody guve them iany-
thing. Nobody donated any dishes or lent any
#P. 0. Box 334, Medfield, Mass.

Michael Czysch, LU3DCA, well-known Argentine v.h.f,
operator, and his wife Marguerita, in the hamshack of
WS5TGQ, Houston, Texds, during a recent
flying visit to this country.
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high-powered transmitters, or built any receivers
for them. "Their biggest asscts are a large supply
of gumption and stick-to-it-iveness and a firm
conviction that it car be done.

V.H.F. Get-Togethers

Three lurge v.h.f. gatherings are in the immedi-
ate offing and should provide considerable enter-
tainment from coust to coust. The first two are
occeuring on the same date — April 26 and 27.
The perennial “ Dayton Hamvention” oceurring
on the week end of April 26, 27 starts off with u
v.h.f. banquet Friday evening and promises to be
a4 real don't-miss-it-this-vear tyvpe get-to-gether.
On Saturday and Sunday the Swampscott Ham-
fest. will sponsor a considerable v.h.f. program at.
the aunual affair held at New Ocean House in
Massachusetts. The third doing is the first (that
we have heard of at least) all-v.h.f. Jamboree to
he held at the Lafavette Hotel in Long Beach,
California, come June 14 to 16. This Jamboree is
the first large event on the west coast promoted
solely for radio umateurs interested in the uh.f.,
v.h.f. and microwave. The Jamboree is sponsored
by the Microwave Society of T.ong Beach. In-
quiries should be addressed to P.O. Box 3303,
Long Beach 3, California.

International V.H.F. — U.H.F. Convention

The 9th International V.h.f. Convention will be held in
London May !8; sponsored jointly by the Radio Society of
(ireat Britain and the London U.h.f. Group. Place: Kingsley
Hotel, Bloomsbury Way, London, W.C. 1, near RSGB
Headquarters, American amatenrs who may be traveling
in Burope at the time are invited to attend.

in the worning there will he an exhibit by firms serving
the v.h.f. field, and a display of home-built gear entered in
the competition for an annual cup award. There will be a
technical program in the afternoon. Evening festivities will
be presided over by the president nf RSGB. (iuests will
include Dr. J. A, Saxton, of the DSIR Radio Research Sta-
tion, Dr. R. L. Smith-Rose, renowned radio propagation
authority and former RSGB President, and Edward P.
Tilton, W1HDQ, V.H.F. Editor of QST.

IFurther details and registration forms may he obtained
from Mr. I*. . A, Green, G3GMY, Hon. Secretary, V.ILf.
Clommittee, 48 Borough Way, Potters Bar, Middlesex,

144 Mc. and Up

The **3tates Worked” hoys who operate 144 Me. and nup
arc still going at it hot and heavy and slowly forging aheud.
Down in Melbourne, Florida, K4IXC, who has really been
putting in labor and time on 144 Mec. writes that on March
10 of this year he worked W3SDZ in Milton, Pennsylvania
for another new state for each of them. The contact was
made between 1345 and 1433 EST with signals very strong
at both ends. John sez that later in the day, during the mid-
night to 1:00 a.M. sked, Vic was still punching through with
a good signal. During that same week W4FJ was also ar-
riving in Melbourne via two meters with a good signal but no
contact was made.

QST for
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(left) Aeronautical mobile on v.h.f.l Must be during the June v.h.f. contest. (right) We refer you to Frank, W1EHF, for

results of low-flying aeronautical mobiles who have been too interested in contest contacts.

A new addition to the **States Worked " box for 144 Mec. is
James, W5BEP in Longview, Texas. James writes that there
was a good two-meter opening on March 12 when he and
W5FYZ worked W4ZNYV in Memphis, Tennessee. He also
worked W5LDV, KSTUP, and K5SDM in Houston about
220 miles but as he sez **nothing unusualin that, it's usually
a pipeline cuntact”. The Tennessee contact gives.James nine
states, three call areas and about 1000 miles for the **box"'.
He's running 500 watts of 8.8.b. to a single 4X150A feeding
a 10 over 10 at 115 feet, All equipment is homebrew except
10-B exciter. On six meters he's running 300 watts of s.s.b.
to a single 4-125, Antenna is 1 5-¢lement at 100 feet. K9AAJ
has ruised his total by working K4IXC in Florida un No-
vember 14 and W4YSJ in North Dakota on January 31,
‘This brings his score up to thirty-three states worked on
144 Me. In Salina, Kansas, WAJAS worked a new one last
October. 1t was K7IDD in Utah for state number 14, Buz
sez that K71DD has recently completed his big final for two
for suwe of the serious operators.

Two reports were received reporting aurora on February
9. One from W4HJQ (via W4HHK) the other from W 1JSM,
Paul, W4HHK missed that night so has no new ones to
report, but Don, W1JSM sez it was the best anrora in a year
and a half. Although he did not work anything new he
surely worked 'em. States worked from Don’s QTIH in
Waltham, Massachusetts were New York, New Jersey,
Ohio. Indiana, Pennsylvania, West Virginia, Delaware and
Toronto, Ontario. Wonder what Don's score is for two me-
ters! He's a very active fellow on v.h.f. and besides catching
any and all auroras he's busy building a converter for 432
Mec. and a 32-element collinear array for that band.

Paul (W4HHK) and Tom ( W4HJQ) have continued their
144-Me. skeds on s.8.b. und the sked between W4RIKR and
W4HHK has also been maintained. In Kenusha, Wisconsin
W9JOI is now on 2-meter sideband operating at 145,050
every night for those who'd like to try for Wisconsin,

At the present time K8RXD would like to have a bigger
and better antenna than the une now in use i 10 elements)
but until he does his reliable coverage is confined to the
states surrounding hio. Dean would be interested in keep-
ing skeds with anyone. His frequency is 144.068. Because of
illness WA9BAR missed the Feh, opening on 144 Me. but
local operators told him that Missouri<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>