i e
. @‘ s
de & téxb;f&\&ﬁi‘

Wik i




/
: PIONEERS IN
MINIATURIZATION




hold your ears..
hallicrafters

has unleashed

2000 Hwuvucone

5-band amateur transceiver

SPECIAL FEATURES: Patented Re-
ceiver Offset Control (RIT) permits
«+=2 ks adjustment of receiver fre-
quency, independent of transmitter,
-for round-table, net or CW operation.
Hallicrafters exclusive Amplified
Automatic Level Control.

FREQUENCY COVERAGE: Full cov-
erage provided for 80, 40, 20, 15 and
10 meters. All crystals provided for
28.0 to 30.0 mcs.

GENERAL: Dial cal, 1 kc. Linear
gear drive with less than 1 kc readout.
Adjustable IF noise blanker. Provi-
sion for plug-in external VFO/DX
adapter. Built-in VOX plus break-in
CW and PTT. Built-in CW sidetone.
Hi-Low power switch useable in CW

or SSB.* 2.1 ke crystal lattice filter.
S-meter-RFO-AALC and final screen
metering.* Two-speed blower, 100 k¢
crystal cal. VFO covers 500 kc.

TRANSMITTER SECTION: Two 8122
output tubes. Variable Pi network.
Power input, 2000 watts P.E.P. SSB;

1000 watts CW. Carrier and un-.

wanted SB suppression, 50db; distor-
tion products, 30db. Audio: 500-2600
cps @ 6 db.

RECEIVER SECTION: Sensitivity less
than 1 pv for 20 db S/N. Audio out-
put, 2W.; overall gain, 1 uv for 14 W.
output.

*Meters for final plate current and voltage

built into P-2000AC power supply. Also
Hi-Lo power switch.

amateur
net:

995"




73, old man! From Sweden or anywhere, the standard sign-off among ham operators. There's an-
other standard with hams — Collins KWM-2 transceiver. In the
development of the KWM-2, Collins produced at least 19 industry
firsts. Some have since become standard in all amateur equipment.
The KWM-2 is still the only transceiver with all 19 in one unit. If
you've ever heard or operated a KWM-2 you'll know what this
means in terms of performance. If you haven't, a visit to your Col-
lins distributor will quickly show you what the KWM-2 can do.
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SMALL PAIR BEATS A FULL HOUSE

One particular pair, SB-34 sideband transceiver exciter and SB2-LA
gallon linear amplifier —are small enough to beat a full house. Or,
for that matter, any no-room-for- passengers KW mobile installation.

Proof. Photograph shows SB-34 and SB2-LA together as a complete
1KW, 4-band sideband station (including receiver of course) beating
a full house handily. The two units placed end-to-end occupy less
than 2 linear feet— just over 1 foot in depth, less than 6 inches high!

But SBE didn't set out to produce a miniature transceiver at the
expense of undue component crowding—transistors and diodes aided
by advanced bilateral circuits did it with room to spare.

SB-34 specifically, is advanced equipment— predominantly solid-
state—in pace with the trend toward elimination of all tubes in a
host of electronic gear. The SB-34 SSB transceiver costs oniy 395.00
(with 12V DC and 117V AC built-in power supply) and uses 23 tran-
sistors, 18 diodes, a zener, a varactor—and only 3 tubes!

H|ghl|ghts $8-34: 4-bands: 3775-4025 kc, 7050-7300 ke, 14.1-14.35 mc, 21.2:21.45 mc.
135W p.e.p. input (slightly lower on 15)  Built-in dual 117V AC-12V DC supply (nega-

tlve ground) < Collins mechanical filter e Panel selectable USB-LSB « 11!%4”W, 10”D,

5 H. Weight: 19 Ibs,

$82-LA: 80-40-20-15 meters ¢ Input SSB: 1KW pep AM: 300W. CW-FM-FSK: 400W.

e Built-in 117V AC power supply o 12“W, 1212”D, 5%”H. Weight: 40 Ibs,

MODEL SB3-DCP INVERTER

Heavy-duty transistorized inverter for mobile op-
eration of $B2-LA linear amplifier at 1KW input.
Input 12-15V DC, negative ground. Output @ 13.5V
DC input, 150 volts AC peak square wave at 250
cycles. 6”W, 127D, 33327H. Weight: 17 Ibs.

Write for new brochure describing SBE line.

RAYTH
—--——-DRAYTHEON A E O_‘N " c .O M P A N Y

213 East Grand Avenue, South San Francisco, California 94080

Export sales: Raytheon Company, International Sales & Services, Lexington 73, Mass, U.S.A,



Short on real estate?

Want maximum multi-band performance on DX

as well as short haul communications ? Get a

«ugein HF VERTICAL %

5 models to choose from...

The Incomparable HY-TOWER for 10 thru 80 Meters

By any standard of measurement, the Hy-Tower is unquestionably the finest all-
band vertical antenna system on the market today. Delivers outstanding omni-
directional performance on DX as well as short haul contacts. Takes maximum legal
power. Feeds with 52 ohm coax. SWR less than 2:1 on all bands. Positive action
automatic band selection is provided by unique stub decoupling system that effec-
tively isolates various sections ot the antenna so that an electrical Y2 wavelength
(or odd multiple of a 4 wavelength) exists on all bands. Structurally, the self-sup- H
porting Hy-Tower is built to last a lifetime...withstands 100 MPH gales. If you want i
the tinest, you'll want a Hy-Tower. Model 18HT .........ovvvvunen. $139.50 Net

The New Model 18AVQ. A high-performance
all-band vertical for under $50.00

You asked for it...Hy-Gain built it. A high-performance automatic band switching
all-band vertical at a imodest price. Features individually tuned Hy-Q traps that pro-
vide peaked performance on each band. Takes raximum legal power. Feeds with 52
ohm coax. SWR less than 2:1 on all bands. Simple to install on ground or rooftop —
withstands 100 MPH winds when properly guyed. The biggest value all-band vertical :
available. Model 18AVQ . ... ittt it iiee e $49.95 Net k

The New Model 14AVQ for 10 thru 40 Meters

Improved successor to Hy-Gain's Model 14AVS...the world's most popular automatic
band switching vertical for 10 thru 40 meters. OQutstanding omni-directional per- H
formance on DX as well as short haul contacts. Features individually tuned Hy-Q 1 I

traps that provide peaked performance on each band. Takes maximum legal power. :
Feeds with 52 ohm coax. SWR less than 2:1 on all bands. Easy to install on ground or
rooftop — withstands 100 MPH winds when properly guyed. Territic for portable as < ;
. well as permanent applications. Model 14AVQ .........covvuvunins. $29.95 Net i ;
! Roof Mounting Kit for Model 14AVQ —Iincludes adjustable root saddle, guy wires, ;
hardware and complete instructions for installing. Model 14RMQ ... .. $11.95 Net

The New Model 12AVQ for 10, 15, 20 Meters

" A new companion antenna to the Mode!l 14AVQ. Outstanding omni-directional per- ; <
tormance on 10, 15 and 20 meters. Individually tuned Hy-Q traps provide peaked ;
pertormance on each band. Takes maximum legal power. Feeds with 52 ohm coax. i S 1
SWR less than 2:1 on all bands. Easy to install on ground or rooftop —withstands : i
100 MPH winds when properly guyed. Model 12AVQ . ...........cov.n. $21.95 Net i
Roof Mounting Kit for Model 12AVQ — Adjustable roof saddle, guy wires, hardware |
and complete instructions tor installing. Model 12RMQ . ..ovevevnn... $9.50 Net |

Economy All-Band 18V

A high performance trapless vertical for 10 thru 80 meters. Tunes to any band by
simple adjustment ot teedpoint on base matching inductor. Feeds with 52 ohm coax. H i
Heavy gauge aluminum construction — mounts on ground, roof or tower. Exceptional ;
portability. Model 18V . uu . uuiiteetiri i iienenenanenenenenennns $16.95 Net l i

i

}

i

Available from your Hy-Gain Distributor or Write

HY-GAIN ELECTRONICS CORPORATION

8410 N.E. Highway 6—Lincoln, Nebraska 68501




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
month (for preceding month) direct to the SCM, “the admxmstrauve ARRL official elected by members in each Section.
Radio club reports are also desired by SCDMs for inclusion in QST. ARRL Field Organization station appointments are
available in areas shiown to qualified League members. General or Conditional Class llccusces or higher may be appumted

ORS, OES, OPS, 00 and OBS. Technicians may be appointed O
SCMs desire apphcatxou leadership posts of SEC, EC, R\ and PAM where vacancies exist.

ATLANTIC DIVISION

OBS or V.H.I". PAM. Novices may be appointed OKS.

Wilmington 19809
’I‘umauuu 18252
Bultimore, Md. 21229
wilburta Gardens,
Treuton V8628
Holland 14080
Conwuy 15027

Springheld 62703
Mlichigan City 46361
Portuge 53901

Janesville 56048
Grand Forks 55201
Clear Luke 57226

(P.0, Box .511) oaceola 72370
(‘ovington 7043

Merldian 39: md

Johnson Cfty 37601

Owensboro 42301
Detroit 48240
Cunton 44703

Schenectady 12309
Massapequa Purk, L. I. 11762
South Amboy 08579

Ames 50010
Bethel 66009
Rolla 65401
Gering 69341

Southington 06189
Bralntree 02185
TFruuklln 046834
Chester 03036
Pawtucket 02860
Montpelier 05601
Westtield 01085

spenard 99503
Twin Falls 83301
Anaconda 59711
Portland 97266
Puyullup 93371

Concord 94521
Kaneohe 96744

‘resno 2
Cupertino 95014

Bulisbury 28144
Union 29379
Nortolk 23503
Fulrmont 26554

Alamosa §1101

Casper 8260

Athens 35611
Balboa

P omp.u.\o Beach 33064
C'olumbus 31902
Caparra Helghts

Han Juan, P.R. 00922
Fort Walton Beuch 32548

Phoenix 85017

ng Beach U808
Santa Ana 92707

SHan Diego 92107
T'housand Ouks 91360

Fort Worth 76107
¥nid 73701
Houston 77023

Delawure W3IYE Roy A, Belair 415 Brighton Road
Eastern l’cnnsslvanln. W3ZRQ Allen R. Breiner 212 Race St.

T Muryland D) < W3QA." " Hruce Boyd . 415 Wickhuw Rd.
Houthern New Jcrsey * w2zl Edward G . Raser 19 Blackwood Drive
Western New York K2HUK  Charles T. Hansen Warner Gulf Rd.
Western Pennsylvania W3GJY John F. Wojtkiewlcs 1400 Chaplin 8t.

CENTRAL DIVISION "
1llinois WOPRN Edmond A. Metzger 1520 South 4th St.
1ndiana M. Roberta Kroullk 40! E] Portal Drive
\Wiscousin Kenneth A, Ebneter %22 Wauona Trall

DAKOTA DIVISION

Minnesota Herman R, Kopischke,Jr. RFD
North Dakota Harold L. Sheets 21 Luv,lld Ave.

South Dakota KXW  Sewurd . Holt HBox 58

DELTA DIVISION

Arkansas KSGKN Don W. Whitney 1117 North Drive
Louislana W5PM J. Allen Swanson, Jr. RFD 1, Box 354-E
Mississippl WSEMM S, H. Hairston 2321-27th Ave.
‘Tennessee wauvy William A. Scott 115 Lust Holston Ave.

_ GREAT LAKES DIVISION.
Keuntucky WA4KFO Lawrence F. Jeflrey 1605 Antler
Michigan WEEFX Rulph P, Thetresu 27209 W, blx Mile Road
Ohio WEAL \Vilson E. Weckel 1317 Logan Ave., N.W.
. : .., HUDSON DIVISION
B.mtcm New Yo K W2EFU (.mrge W. Tracy 138 North Country Club Drive
Y. (. & Long Island K21DB Blaine S, Johnson "bb Cypress 8t.
Northcrn New Jersey W2CVW  Edward F. Erlcksou 13 Robert Circle

MIDWEST DIVISION
lowa WUNTB Dennis Burke 1418 Douglas Ave,

Kauusas KyBXF Robert M. Summers .!045 North 72nd,
Missouri W 0 TP K Alfred ki, Schwuneke dgar Star Rte
Nebraska WOGGP Frank Allen Hox 272
. NEW ENCLM\D DIVISION
Connecticut WIiGVT John J. McNassor 218 Berlin Ave.
Euastern Massachusetts WI1ALP Frauk L. Baker, Jr. 85 Solar Ave,

Maine KIDYG Herbert A. Duvis RE

New Hampsnire \Vlb\V\/thSA Robert Mitchell Hox 137-A, RFD

Rhode lsl-md L LAAY Johu E. Johnson 30 Frult st

yermon LMP\J ‘1., Reglnald Murray d Hillcrest Drive

Wcutcm Massachusetts Wl 1 eroy . Noble 8 St. Dennis 8t.
NORTHWESTERN D1VISION

Alaska * KL7ENT Danlel R, \Wright Ub Wyoming Drive

1duaho * K7HLR Raymond V. Evans R ed

Montana W7TYN  Joseph A. D'Arcy 1 u.;ggi Ave

Qregon W7AJN  Everett H. France ‘ 3335 8.1, 116th Ave.
\lengton W7HMQ  Everctt E. Young 2217 Flfth 8t., S.K.

PACIFIC DIVISION
Eust Bay K6LRN Richard Wilson 107 Cordova Way

Hawall KH6BZF Lee R. Wlcal 45-601 Llu}.u Rd.
Nevada W7PBV Lieonard AL, Norman 652 Utah S
sacrameuto Valley WABJDT John F, Minke, I1I 6230 Rio Bonlto Drive
san kFrancisco WAGAUD Hugh Cassidy 77 Coleman Drive
Ban Joaquin Valley W6JPU Ralph Saroyan 6204 E, Townsend Ave.
Santa Clara Valley W6ZRJ Jean A, Gmelin 10835 Willowbrook Way

ROANOKE DIVISION .

North Carolina W4BNU Barnett 8. Dodd 420 West Franklin 8t.
South Carolina K4LNJ Clark M. Hubbard 124 Fant Lane
‘Virgloia W4sHJ H. J. Hopklins 8600 Hummett Ave.
West Virginia WaJIM Donald B. Morris 1136 Morningstar Lane
ROCKY MOUNTAIN DIVISION
Colorado hf)’I‘TB Donald Ray Crumpton P.0. Box 223
New Mexico ASFLG Bl Farley 1306 Spruce
Utah “’7M\VR/W70AD Marvin C. Zittlng PO, Box 1313
Wyoming W7CQL \Wayne 1. Moore 142 South Montana Ave.
...... SOUTHEA&TERN DIVISION
Alabama K4KJD Willfam 8. Crufts Route 3. Box 233
Canal Zone KZ5TT Mrs. Lillian C.5mith P.O. Box 191
L‘mt,crn Florlda K4SJH A. L. Hamel 220 NV.E. 25th St.
Geor, W4RZL Howard L Schonher 1.0, Box 1902
\Vcst. mdles (P.R.-V.I) KP4DV Albert R. Crumley, Jr. 12.0. Box 10073
Western Florida W4RKH  Frank M. Butler, Jr. 491 Ellfott Rd.
SOUTHWESTERN DIVISION __.__
Arizona W7FKK  Floyd C. Colyar 3411 West Plerson &t.
Los Angeles WEBHG H. G, Garman 3732 Chatwin Ave,
Orange W6DEY Roy R. Muxson 1434 South Ollve Bt.
san Dicgo WELRU Ton Stanstfer 4427 Pegcadero
santa Barbara WAGOKN (eci! I). iiinson 1933 Coventry Court
ol WEST GULF .glgl(“squON 0
Northeru ‘U'exas WHBNG L. L. Harbin moun
l\;i(&)l::homn ¢ RaCAY Danijel B, t'rater 1401 E. Okluhoma Ave.
Southern Texus W5AIR G. D, Jerry Sears 2634 Eskridge St.

CANADIAN DIVISIOI\

Alber Harry Harrold R34-5th Ave. N.
Brmsh Columbia I1. E. Savage 555{ West 12th Ave,
Manftoba Johﬂ ’1;‘omk;s Stacey 19 Cottonwood Cres,
M m D

(\)lrfa{:'{o © Richard \. Roberts 170 Norton Ave.
Quebec Jim Lbey 204 Brookdale Ave.
Baskatchewan* VESQC el Mills P.O. Box 801

Lethbridge, Alta.
Vancouver 8, B. C.
‘randon

Hurvey Statfon, N, B.
wWillowdale, Toronto, Ont.
Lorval, P, Q.

&askatoon

+ Ofliclal appointed to act temporarily in the absence of a regular official




WELGONIE ABDARD

International’s “FLYING SHOWROOM 66"
will visit your area soon.
Welcome aboard this fabulous electronic flying display.

During 1966, International’s Martin 202 Flying Showroom will tour cities through-
out the United States, bringing with it displays of International electronic equip-
ment and products, plus a technical staff available for consultation. ® A space
age electronic show for Amateur Radio operators, radio experimenters, hobbyists,
Citizens Radio dealers and users, commercial 2-way radio operators and manufac-
turers requiring special electronic products. ® [f you are a manufacturer, radio
equipment dealer, Amateur or Citizens Radio Club, or other interested groups,
we will attempt to schedule a specific time and date to visit your area. Watch
for announcement or write International Crystal Manufacturing Co., Inc. for details.

Discuss your technical and engineering

requirements with International's staff.

See how International electronic LI
products can work for you. B ’

INTERNATION

CRYSTAL MFG. CO,, INC.

18 North Lee
Oklahoma City, Okla. 73102

P—




is anincorpo

under the laws of Connecncut.

on its board.

"Of, by and. for the umcteur,
every worth-while ama

DIRECTORS

Canada
NOEL B. IA'I 0] I vis3Cd
R.R. 3 Burlington, Ontarlo
Vice-lnrerlnr Colin C. Dumbrille. . ..... . VEZBK

bri
118 Oak RRidge Drive, Bsale d'Urfe, Quebec

Atlantic Division

GILBERT 1., CROSSLEY.............. W3va
734 West Faster Avenue, State College, Pa. 16501
Vice-Trector: Jesse Biehertman . CWBKT
3141 Bristo! Road. vnuuom Pa. 18914
Central Division
HILIP F, HALLER................. VONrG

6000 3. ‘I'ripp Ave., Chicnxo. Il GUG"'I

Ilcr~1'1rrrtor ‘dmond A, Metz .WUPRN
1520 South lourth St., bDrlmznold Tiiinols b'7u3

Dakota Division

CHARLES G. COMPTON............ WOBUO
1011 Falrmount Ave., 8t. Paul, Minn, 55105
Viece-Director: C‘harles M. Bove......... WOMXC

1611Y; East Luke St., Mlnneupo]ls. Minn. 5’»407

Delta Division

PHILTP P. SPENCER. . ..... W5 I)H/\\’.’»L\\
29 Spipe St., Lake Vista, New Orleans, La. 70124
Viee=Ivirector: Nlax Arnold . ... ........ VAWHN

612 Hogan Road, Nashvlille, Tenn, 372‘."0

Great Lakes Division
DANA F. CARTWRIGHL . ........... WSUPB
2479 Observatory Ave., unclnnntl Ohlo 45 208

¥ zre—m"ctor Charle, Miller. . ..., ... JSU
1872 Calvin Drive, (‘olumbus. Ohlo 4';‘.".’7

Hudson Division

HARRY J, DANNALS. ... ........... W2TUK
RED 1, Arbor Lane, Dix Hilly, Huntington,
N.Y. 11743

Vice-Liirector: Stan Zak .. ... ... ........ 25JO
13 Jennifer lLane, Port C'hester, New York 10573

Midwest Division

ROBERT W DENNISTON.......... WONWX
X 73, Newton, Iowa 50208

Vice~ l)irerlor dumner H. l-on Cr. ., . ....... WoGQ

2110 Goblin's Gully Dr., "40; ., Cedar Rnnidu lowa
New England Division

ROBERT YORIK CHAPBXAN, ......... wiQv

2% south Road, Groton, Conn. 06340
Vice-Director: Bigelow Green. . ... ....... VIEAE

246 Muarlhoro St., Roston, Mags. 0"11(‘

Northwestern Division

ROBERT B. THURSTON..........., W7rGYy
7700 31st Ave., N.E,, Seattle, Wash. 98115
Vice-1itrector: R. Rex Roberts., . ......... wW70PY

837 Park HIIl Drive, Billings, Mont. 59102
Pacific Division
HARRY M. ENGWICHT...........,. W6HC
770 Chapman, San Jose L ¢ 6
Vtte-l)irrclor ROn.llll (- Nartin. . ........ V6ZIP

Roanoke Division

P. LANIER ANDERSON JR........ WAN WIT
428 Maple Lane, Danvllle, Va. 2(’41
Vice-Ldirector : Joseph F. Abernethy. ... .. 4AKC
764 Colonial Drive, Rock Kill, 8.C. "973()
Rocky Mountain Division
CARL L. SMITH. ................... WwoBwWJ
1070 Locusi. St., Denver, (Colo. K0220
Vice-1iirector: John k1. Sampson, Jr.. ., . . w70o0x

3618 Alount Ogden Drive, Ogden, Utah %4103

Southeastern Division
(,HARI ES J. BU] VIN WILVV
2108 3%13'3

Southwestern Division
HO“ARU 1", SHEPHLRD JR ........ W6( J\V

\\ 617( r

1 13.5 L:rcst J)rh'c. F‘;nclnlw.s. Callf.

West Gulf Division
ROE’\II‘RO BEST.................. QKT
P.0. Box 1658, Corpux Christf, Texas 784().{
tor; Ray K. Bryan........ ... s5UYQ
. Glst lnrr'\r{t\lr’(())kl.momn ('ILV. Okl




“It Seems to Us...”

W6ZH—A TRIBUTE

The past four years have been milestones
in the life of the Leugue, due in great measure
to the outstanding leadership which has been
provided by Herbert Hoover, jr., W6ZH.

During his tenure as President of the Ameri-
can Radio Relay League, our society has tuken
an increasingly greater part in the uffairs of the
International Amateur Radio Union; we have
reconunended that the FCC adopt an expand-
ed form of incentive licensing to raise amateur
proficiency; we have advocated an ARRL pro-
gram aimed at improving operating and tech-
nical standards; we have started to lay the
eroundwork for a forthcoming international
radio allocations conference; we have attained
a commemorative stamp, an amendment of
the Communications Act to provide reciprocal
operating agreements, more privileges on 160
meters, a new v.h.f. handbook, u *junior”
handbook, un operating manual in prepara-
tion, a revised agreement with the American
National Red Cross, the formation of the
Amateur Radio Public Service Corps, and the
creation of a Maxim Guld Medal Award; we
have commemorated the 50th anniversary of
the League, and @ST'; and we have moved into
a new headquarters building at Newington,
completely refurbished W1AW, and are near-
ing our goal in the Building Fund.

While, as our President himself admonishes
us, we have by no meuns achieved all the goals
he envisioned, nor has the path been eusy,
forward progress during these pust four years
has been outstanding. The League staff, and
vour Secretary/Editor personally, have found
it u real challenge serving under Herb Hoover.
We feel the deepest regret that personal con-
iderations do not permit him to continue in
the office, yet no one knows better than we at
Headquarters the extent to which presidential
duties he enthusiastically assumed have made
an impact on personal and business life. We
are grateful for the four years of his leadership
our League was privileged to have, and re-
assured to know that his wise counsel and
vuidance will continue to be available, through
his successor and other officers, because of his
wholehearted dedication to the advancement
of amateuar radio.

DXPEDITIONS—A CAUTION

In recent years expeditions to remote ureas
have provided lively interest for the DX-
minded among us. Properly organized and con-
ducted, they have heen and can continue to
be high spots in the c¢hallenging game of DX.

We must express a warning, however, con-
cerning a wmore recent trend of laxity among
some DXpeditioners as to the validity of their
exotic-urea licensing documents. There have
heen several incidents in which amateurs
(mostly U.S., but sume others as well) were
too eager to aceept the word of a local or minor
official as to operating authorization, without
bothering to determine whether such people
had the power to grant privileges. Such inci-
dents are hardly a contribution to international
relations since they incense the legitimate
amateursand national societies in parent coun-
tries who play the game by the full rules. In
administering DXCC affairs, the League can-
not undertake individual and detailed investi-
gation of the validity of each and every opera-
tion authorization; normally we must assume
that such operations are legitimate, unless
there is o warranted challenge of legality. In o
few of the latter instances, credits have had to
he withdrawn.

Perhaps in most cases the DXpeditioners
were acting in good faith, knowing of the hap-
hazurd procedures which (it must be admitted)
exist in some remote ureas, and so specific
instances are best left unstuted here. We can
better understand the feeling of our foreign
brethren by a fictitious but parullel example
in the reverse direction: How would we—or
our government!—view the operation of «
Lower Slobbovian amateur in the Virgin Is-
lands on the basis of a Harbormaster's okay—
without reference to FCC?

Organizing 1 DXpedition—or any plans for
operation on foreign svil—should include me-
ticulous attention to the authenticity of licens-
ing documents. Failure on the part of voy-
aging amateurs to assure theraselves on this
point can destroy much of the heulthy inter-
national relationships most DX activity helps
create. and might ultimately cuuse a reap-
praisal of the granting of new-country status
to DX peditions.



COMING A.R.R.L. CONVENTIONS

June 3-5 — West Gulf Division, Arling-
ton, Texas

June 1-5 — Georgia State, Atlanta

June 18-19 — Rocky Mountain Division,
Colorado Springs, Colorado

July 2~3 — West Virginia State, Jack-
son’s Mill

September 16-17 — Ontario Province,
Niagara Ialls

October 15-16 — Hudson Division, Tar-
rytown, New York

October 21-22 — Great Lakes Division,
Muskegon, Michigan

Drogpective convention xpunsvrs wrc wrged to cheek
with ARRL Haq. to aroid possible date conflicts,

ROCKY MOUNTAIN DIVISION
CONVENTION

Colorado Springs, Colorado June 18-19

The ARRL Rocky Mountain Division Con-
vention will be held in the City Auditorium,
Colorado Springs, Colorado, Saturday and Sun-
day, June 18-19, under the sponsorship of the
Pikes Peak Radio Amatcur Ass'n., Inc.

There will be many unusual activities, includ-
ing & Chuckwagon style dinner, scrved by the
fumous Colorado Springs Juycees. Tours of the
Air Force Academy and the local Civil Defense
operation will also be otfered.

‘I'ransmitter hunting, mobile antenna measure-
ment, » swap and shop, exhibits, and an optical
maser digplay and talk by representutives of the
Mountain States Telephone Company will be
featured. Colorado Springs, the home of NORAD,
nerve-center of our nationul defense, has much to
offer the visitor interested in communications.

"The general convention program will include o
talk entitled ““ Fifty Yecurs of Progress in Amateur
Radio” by ARRL Assistant (Gencral Manuger
Dick Baldwin, WIIKE; ‘“Matching Antennas”
by QST Novice Editor Lew McCoy, W1ICP; a
presentation by Burt Bittner, of Kuman Nuclear,
on his ‘“current discontinuity’ antenna; code
speed and left-footed c.w. contests; technicul
talks on v.h.f. and u.h.f. varactors, v.h.f. scatter,
and slow-scun smateur TV; MARS mectings;
ARPSC und DX forums; & Royal Order of the
Wouff Hong initiation ceremony and many other
attructions.

The funtastic scenery and tourist fucilitics of
Colorado Springs, plus the spaciousness of the
Clity Auditorium, offer the promise of a fine
ARRL convention. Registrution until June 1 is
$3.00; $4.00 after that. A steak chuckwagon
dinner and show in the CGarden of the (Gods
Saturday night will cost $3.00 and Sunday lunch-
eon, $2.50; both meals, pre-registration price,
$5.00.

Registrations should be addressed to the
ARRL Convention Committee, 4 Chula Vista,
Manitou Springs, Colorado.
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WEST VIRGINIA STATE CONVENTION
Jackson’s Mill July 2-3

The 1966 West. Virginia State ARRL Conven-
tion will be held on Saturday and Sunday, July
2-3, at the State 4-H Camp, Jackson’s Mill (neur
Weston) on U. S. Route 19.

Highlights of Saturday’s schedule will be the
ARRL Forum, S.W.0.0.P. for the XYLs, Army
and Navy MARS meetings and the midnight ini-
tiation ceremony of the Royul Order of the Wouft
Hong. On Sunday there will be mectings of
WVN (phone and ¢.w.), the presentation of vari-
ous awards, and other activities. ARRL Hq. will
be represented by Nutional Emergency Coordi-
nator George Hart, WINJM.

Ifull registration is $8 per person, which in-
cludes Suturday lunch and dinner, Saturday night
lodging, Sunday breakfast and dinner and admis-
sion to ull convention features. Children § years
old and under, staying at the Mill, may obtain
meuals and lodging for $4. Ludgings are dormi-
tory style, with separate cottuges for men and
women; those desiring more privacy may stuy at
motels or hotels in nearby Weston or Cllarksburg,.
Registration without meals or lodging is $2 per
person. Cottage and dining hall cupacities are
400, and full registration is thercfore limited.
‘When ordering full registration tickets, specify
number of men and women in party for proper
lodging placement.

Full registration requests should be sent to
Dorothy Morris, 1136 Morningstur Lune, Fair-
mont 26554, $2 tickets are available from Bill
Godwin, KSTPF, RD#2, Elkins 26241. For ad-
ditional convention information, contact Dave
Newlon, W8MLX, Cunvention Sccretary, 1106
Montrose Drive, South Charleston 25303.

IMPORTANT NOTICE
Changes of Address

Important postal changes in handling second-
class mail matter are now in effect. Please advise
us direct of uny change of address. Four weeks
notice iy required to effcct change of address.
When notifying please give old as well as new
address and your Zip code. Your promptness will
Lelp you, the postal service and us. Thanks,

OUR COVER

Field Day! Hams
will be hauling to-
gether to get those
antennas up, just
like this club was
doing u yeur ago.
Members of the
Kalamazoo ARC,
W8VY/8, shown
here include WN&-
PMI, WSELW,
K8MPN, KSCPX,
WS8EMD, and
K8SZP.

QST for
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This attractive s.s.b. package of rack-panel dimensions
includes a 450-watt (p.e.p. input) linear complete with
power supply. A considerable measure of the compactness
is mode possible by taking advantage of oscillator signals
available in some of the current popular-model receivers,

450-Watt Multiband Unit

Using Receiver-Oscillator Drive

BY VAROUJAN KARENTZ,* WIYLB

The subassemblies containing the audio section, balanced

modulator, crystal filter and first mixer are inthe lower left-

hand corner of the chassis. The second mixer and driver

are at the center, and final-amplifier components to the

right. Power-supply components occupy the rear portion of

the chassis. The audio section, as shown, includes some
circuitry not pertinent to this article.
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An
S.S.B. Transmitter
for Transceive

Operation

Although there are one or two excep-
tions In manufactured equipment,
most s.s5.b. transmitters designed for
transceiver operation with a com-
panion receiver include circuitry for
operation independent of a receiver.
This transmitter circuitry, which
duplicates oscillator stages in the
receiver, lies idle in transceive opera-
tion. Considerable savings in the
construction of an s.s.b. exciter for
transceive operation can be realized
by eliminating this duplication.

2 aaaneaas

404

iy this article describes a multiband
;x/ 8.8.h. transmitter capable of transceive,
independent, or remote operation, the
main purpose is to demonstrate the transmitter
simplification that is possible hy taking advan-
tage of the cirenitry wlrendy existing in some of
the recent~model receivers to provide the various
r.f. signals normally needed in an 8.8.b. transmit-
ter. The inclusion of a high-power linear amplifier
as an integral part of the transmitter yields
maximum watts per cubic inch of cabinet spuce,
and also contributes to kecping construction
costs down by eliminating the extras normally
associated with building a linear amplifier us
a separate physical unit.

Borrowing of equivalent circuitry from the
receiver makes it possible to eliminate all oscilla-
tors from the transmitter chassis. These include
the upper- and lower- sideband crystal oscillutors,
the v.f.o.,, and the 5- to X-crystal heterodyne
oscillator normally needed to convert to the
desired operating band. The result is a reduction
of almost 50 per cent in the cost, size, and labor
involved in the construction and adjustment of
an equivalent s.8.b. exciter of the conventional
type.

* Walnut St., Millis, Mass. (02054
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3395Ke.

. st
AUDIO [—> SSB, —— AMR FILTER MIXER 8895~
8395 Ke.,
5.8 -5Mc. ]
3393.6 0R >
3396.4 Ke. | 12395 Ke., 15695 ETC. 2ND
MIXER
o
o .
BFO., V.FO. HET. Py ~fu— — 3.5-4 Mc.
osc. AN 7-7.5
RECEIVER SF O a-145
DRIVER O ErC.
Fig. 1~—Block diagram of the transmitter system using
TO FINAL

oscillator signals from the receiver.

General Principle

The block diagram of Fig. 1 indicates the
relatively few stuges necessary to construct the
basic exciter. It will be noticed that the arrange-
ment is simply a reversul of the receiver fre-
quency-conversion system. The. receiver b.f.o.,
which is already placed at the proper frequency
with respect to the passband of the crystal filter
{w duplicate of the one in the receiver), serves as
the carrier generator. The d.s.b. signal from the
balanced modulator is amplified and passed to
the filter which strips off the undesired sideband
in the usual manner. The s.8.b. signul from the
filter is mixed with the v.f.o. signal from the
receiver in the first transmitter mixer. This
provides & tunable signal at the first i.f. fre-
quency of the receiver. The lutter signal is then
mixed with the signal from the receiver h.f.o.
(heterodyne oscillator) in the second transmitter

mixer to provide a tunable signal in the desired
operating band. Only the last two stages of the
exciter (plus the output circuit of the linear)
require switching. The output frequency of the
transimitter is the same as the frequency to which
the receiver is tuned. Since all signal processing is
done at low level, prior to amplification, the
amplitude levels of the receiver oscillators are
normally adequate.

The frequencies shown in Iig. 1 apply to the
author’s receiver — a Heath SB-300. While the
specific frequencies may differ, the same principle
may be applied to other receivers of the sume
general design, of which there are several, by
simply providing mixer circuits tuning to the
appropriate frequencies. In the 8B-300, the
oscillator signals are brought out to phono jucks
at the rear of the chassis, and thus connections
between the receiver and transmitter are very

AUDIO AMPR

12AX7A
.01

6AV6

AUDIO TO
BAL.MOD.

12AU7A  6AV6
12AT7  6AU6A

4 5 3 4

~{8V.TO =~18V. ANT.RELAY
MlXEP) GRIDS IN CONTROL
(Fig.3)

[

6.3V, A.C.

Fig. 2—Audio and VOKX circuits. Unless indicated otherwise, capacitances are in microfarads; resistances are in ohms
(K== 1000). Capacitors are disk ceramic, paper, or Mylar, except where polarity markings indicate electrolytic; resistors
are Y2-watt unless indicated otherwise.

J1—Open-circuit jack.
K1—10,000-ohm d.p.d.t.relay (Potter & Brumfield KCP11,
or similar).
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Ri1—Audio-taper control.
R:—Linear-taper control.
Si1—S.p.s.t. toggle switch.

QST for




BAL. MOD.

3395 Ke.
220
;l] O FL, O
250 Q
O~———9—4 [N34A s
AUDIO
IN r 220 o 5
o150 6AUGA
GBE6S
220K AN
TUNE A
manscee q O oremore) o ’ GA,al\:/.,
" .C.
s CAR. g—————o
Saa 10K [ INSERT.
NS ™~ Xy EXCEPT AS INDICATED, DECIMAL VALUES OF
REC. >+ T CAPACITANCE ARE IN MICROFARADS (mf.);
B"fjo' ,‘;; OTHERS ARE IN PICOFARADS { pf. oORput);
J éj_' RESISTANCES ARE IN OHMS; K =000,
2
: isT MIXER 8.4-asme. 09T 2no MIXER

7

,.};~\b.

- (o]
REC.HET. - 18v.
“OSC.UN  (Frome Fig2)

Fig. 3—Balanced-modulator and frequency-conversion circui

ts. Capacitors of decimal value are disk ceramic; others

are silver mica or NPO ceramic; fixed resistors are /2-watt unless_indicated otherwise.

Ci1—Selected to tune with L; to desired band.

FL1—3395-ke. crystal filter, 6-db. bandwidth 2.1 ke.
{Heath 404-200, or James Knight JKAF6ATORN-S).

J3, Ju, J4, J5—Phono jack.

Li—Coils wound on %s-inch iron-siug form, adjusted to
resonate with Ci at center of desired phone band
(at 28.8 Mc. in the 10-meter band).

Rz— Wire-wound control.

easily made. With some other receivers, it may
he necessary to make these connections inter-
nally. An inspection of the receiver circuit
diagram should reveal the appropriate points
for oscillator-signal tuke-off. Clare should be
taken, of course, (o make sure that all oscillators
are functioning in the receiver’s standby or
muted condition.

Initially, consideration was given to the usc
of the crystal filter in the 3B-300 for transmitting
us well as receiving, thereby saving the cost of
an identical filter in the transmitter. However,
this would have required extra control wiring,
und u switching relay with input and output
cubles between the receiver and transmitter.
In the end, simplicity won over cost, and a dupli-
cate replacement filter was purchased for use in
the transmitter.

Sideband-Generator Circuits

)y
-

The audio circuitry shown in Fig. 2 is quite
conventional. Qutput st low impedunce is pro-
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Ri—TLinear control.

S2—Two-section 2-pole 3-position ceramic rotary switch.

Ss—(See Fig. 4 for Sap and Sac:)—Saa, Ssg—Two-section
5-position ceramic rotary switch {(assembled from
Centralab 2500 series components); Sac—High-
power single-section 5-position rotary switch
(Ohmite 111-5, or similar).

Ty, Ta—Modified 4.5- or 5-Mc. i.f. transformer (see text),

vided for the balanced modulator by the use of
the cathode follower V:p. VOX and antitrip
circuits are included. One pole of the VOX relay
shorts the audio output in the reccive position.
If & 500- or 600-ohm tap is available on the
receiver speuker output transformer, this may be
fed to the input of the antitrip tube. As an ulter-
native, a speaker output transformer with a
600-ohm or higher-impedunce secondary can be
connected in reverse, with the low-impedance
winding connected to the speaker voice coil, and
the secondary to the antitrip input.

fig. 3 shows the circuits of the balanced
modulator and mixer system. The diode ring-
type balanced-modulator and following amplifier
circuits are similar to those used in the SB-400
transmitter. Several other balanced-modulator
eircuits for single-end audio and r.f. insertion were
tried. However, the circuit shown affords the
greatest euse of adjustment, and no capacitive
null-balancing compensation was necessary to
ubtain 32 db. of currier suppression #8 measured
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with a v.t.v.m. and r.f. detector. T is a surplus
5-Me. transformer, capucitively-loaded in the
secondary to retune to the center frequency of
3395 ke. so as to pass either the upper- or the
lower-sideband carrier frequency (3393.6 or
3396.4 ke.) coming from the SB-300 b.f.o. Since
the b.f.o. output amplitude proved to be the
saume on both frequencies, no amplitude-balance
provisions were necessary in switching sidebands.

Clarrier insertion for transmitter tune-up and
¢.w. operation is accomplished by applying
a variable d.c. voltage to the diode modulutor
through a 10,000-ohm divider control I?;, thus
upsetting the modulator balance. Even with the
carrier 20 db. or so down on the slope of the
erystal filter, more than enough carrier signal
pusses through the filter to provide adequate
drive to the output lincar for full output. The
6AUGA amplifier not only serves to aumplify
the low-level signal from the balanced modulutor,
but also to isolate the modulator from the filter
and present the necessary 2000-ohm input imn-
pedance required for the filter.

The old reliuble 6BE6 pentagrid converter
tube is used in both mixer stages. These stuges
are controlled by the VOX relay which applies
approximately 18 volts of bias to the No. 1
prids on standby, thus effectively eliminating
any signal feedthrough. 7'» must pass the band
of 8.4 to 8.9 Mec. which results from mixing the
5- to 5.5-Mec. signal from the receiver v.f.o.
with the 3395-ke. s.8.b. signal from the filter.
A double-tuned bandpass coupler was necessary

to provide & comparatively flat pass band and
discriminate against unwanted components in
the mixer output. This coupler consisted initinlly
of two slug-tuned coils mutually coupled. How-
ever, this arrangement was eventually replaced
by another surplus 5-Me. i.f. transformer, prin-
cipally beeause of the shielded construction. The
internul [00-pf. capacitors were replaced by
33-pf. units, and two slug-tuned coils of the
transformer were tightly coupled, and reacjusted
to tune to about 8.7 Mec. By proper adjustment,
the ecritical coupling point was found, and a
response Hat within a satisfactory 6-db. ampli-
tude limit wag achieved over the required 500-ke.
tuning range. Standard 4.5-ke. interstage if.
transformers may be similarly modified.

It should be noticed that signal insertion to
the grids of the second mixer are in reverse of the
usual order, the oscillator signal feeding the
No. 3 grid, while the first-mixer output signal
is fed to the No. ! grid. This change resulted in
the elimination of bothersome spurious com-
ponents in the output of the second mixer. These
spurious products muy have been the result of
improper injection voltages, which were not
controlled, or because of the inherently poor
selectivity of the resistance-loaded output circuit.

To make it possible to operate the receiver
and transmitter on different frequencies for DX
and other purposes, J; is provided for feeding
in an external independent v.f.o. Any stable v.f.o.
covering 5 to 5.5 Mec. and delivering at least 5
volts of signal across 22,000 ohms will suffice. 1

DRIVER FINAL AMP
6CL6 4CX2508

35,7, 14,21
R 28 Mc.

001
R.F, . 100 ':L
FROM \

28D MIXER 22

< 10K

(Fig.3) .
oj-"m(rioo /Ele”r‘

’ .001
EXCEPT AS INDICATED, DECIMAL I
VALUES OF CAPACITANCE ARE
IN MICROFARADS ( uf.); OTHERS
ARE IN PICOFARADS (pf. OR ppuf.);
RESISTANCES ARE IN OHMS;
K+ 1000

(o] (¢}
—~300V.+ 0-100V. BIAS

6CL6 4Cx2508

5 3 7
(¢} O .
4360V, +1775 V. 6.3V. 6V.
REG. A.C. A.C

Fig. 4—Driver and final-amplifier circuits. Fixed capacitors of decimal value are disk ceramic; others, if not listed below,
are silver mica. Fixed resistors are 2-watt unless indicated otherwise.

Cs—Selected to tune with La to desired band.

C3, C4+—TV ceramic doorknob type (Sprague 20DK-T5).

C5—3000-volt transmitting variable (Johnson 154-9, or
similar).

Cs—Mica or ceramic (Centralab 858S-500).

C;—Triple-gang broadcast replacement-type variable,
sections connected in parallel (Miller 2113, or
equivalent).

L2—Coil wound on ¥g-inch iron-slug form, adjusted to
resonate with C2 at center of desired phone band
{at 28.8 Mc. in the 10-meter band).
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Ls—6 turns No. 10 wire, 2V4-inch diam., 5 turns per inch,
tapped at approximately 22 turns and 4 turns
from Cs end.

Li—Approximately 18 turns No. 14, 2-inch diam., 8 turns
per inch, tapped at approximately 9 turns from
Cs end (lllumitronics Air Dux 1608T).

Rs—Adjust value, as necessary, to stabilize final amplifier
and driver,

RFCy—1-mh. 300-ma. r.f. choke.

SaB, S3a—See Fig. 3.

QST for
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Fig. 5—Power-supply circuits. Capacitances are in microfarads, and capacitors are electrolytic. Unless indicated other-
wise, resistances are in ohms (K= 1000), and resistors are 1-watt. Unless mdlcated otherwise, diodes
are type 1N1130 (1500 p.i.v., 300 ma.).

Bi—Blower (see text).

11, I2—115-volt panel lamp.

Ke—S.p.s.t. 115-volt a.c. relay.

Ls—4/20-henry 300-ma. swinging
C-2307).

Ls—8-henry 150-ma. filter choke.

used a modified BC-458 for the purpose. When
using the external v.f.0., switching Sy to the
TUNE position will allow spotting of the trans-
mitter frequency on the receiver. The external
v.f.0. includes provision for ¢.w. keying.

The second mixer stage receives the 8.4- to
%.9-Mec. s.e.b. output of the first mixer and the
signal from the heterodyne oscillator in the
8B-300. The output of this mixer is switched and
tuned to the desired operating band which, of
course, must be the same as that to which the
receiver has been switched. The slug-tuned coils
in the output of the second mixer and those in
the 6CL6 (lass A driver output circuit (sce
Fig. 4) were peaked at the center of each phone
band. No driver tuning is required in covering
28.5 to 20 Mec., und all of the phone portions of
the lower-frequency bands. If full-band coverage
is desired, variable capacitors, either single or
ganged units, would be necessary. Both mixer
and driver output circuits are swuinped with o
moderate umount of resistance to aid in the
broadbanding. This loading also helps to stab-
ilize both the driver and final.

choke (Stancor

The Linear Amplifier

The 4CX250B amplifier (Fig. 4) is operated
in Clags AB;. No driving power is required other
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Sz, Sa—S.p.s.t. toggle switch, 10-amp. minimum for Si.

Ts—Plate transformer: 1800 volts r.m.s., 225 ma. (Merit
P-3159, center tap not used).

Ts—Power transformer: 700 volts r.ms., c.t.,, 90 ma.;
6.3 volts, 3.5 amp.; 5 volts 2 amp., see text
(Triad R-11A).

than that necessary to cover grid-circuit losses,
hence no grid current. The finul is easily driven
to full power (400—450 watts p.e.p. input) within
the phone portion of each band, and into the grid-
current region if care is not taken. The inclusion
of the 1-ma. grid-current meter was considered
essential as a means of determining the absence
of grid current. The pi-network output circuit is
designed to feed low-impedance loads. Extra
output capacitance (C%) is switched in on 75
meters. The r.f. choke across the output reduces
the peak voltage across the variable capacitors
hy removing the d.c. component, and also serves
us a safety device should the blocking capacitors
break down.

Power Supply

The high-voltage power supply (Fig. 5) uses
300-ma. 1500-p.i.v. silicon diodes vbtained from
surplus. Lower-voltage diodes with more units
in series could, of course, have been used instead.
Five 100-pf. 450-volt electrolytic capucitors in
scries, providing an effective 20 pf. of output
capacitance, contribute toward excellent voltage
regulation. With u static idling current of 90 ma.,
the plate voltage is 1900. Under single-tone
conditions, and plate current at 250 ma., the
plate voltage drops ouly to 1775.

15



Bottom-chassis view. Second-mixer and driver coils are to
the left of the two-section band switch (S3A-Sag). The shaft
of this switch terminates in a right-angle drive coupled to
the final-amplifier band switch (Ssc) above deck. The cut-
out in the upper left-hand area exposes the two sub-
assemblies mentioned in the text. Low-voltage filter com-
ponents are along the left-hand edge of the chassis, with
the high-voltage rectifiers in the lower left-hand corner.
On the right-hand side is the blower which exhausts into
the box covering the 4CX250B socket. The screen-voltage
relay is to the left of the blower,

The low-voltage supply furnishes 300 volts
(through a suitable “voltage-dropping resistor)
for the exciter stages, und 1egulated 360 volts
for the final-amplifier screen. Screen and plate
voltages are applied simultaneously to the
4CX250B by meuns of Ko which is actuated by
the high-voltage switch Ss. A half-wave rectifier
operating from the low-voltage transformer sup-
plies AB; bias for the final amplifier, and block-
ing bias for the two mixers on standby.

The use of semiconductor rectifiers in the low-
voltage supply leaves the 5-volt filument winding
of T free. It was found by meusurement that
this winding actually delivers 6 volta under the
upproximately 2.5-ampere load of the 4CX250B
heater. However, 1 should add that the line
voltage at WI1YLB averages 125 to 130 volts,
so this heater voltage, as well as ull other output

voltages, may not be quite us high in some loci-
tions us those indicated in Fig. 4.

Ventilation

Of some concern in using tubes requiring forced-
air ventilation is the annoying noise often gen-
erated by the blower. A surprisingly quiet, com-
puct and adequate blower was assembled using
4 3200-r.p.m. phonograph motor, and & 4-inch
squirrel-cuge blower ussembly. The motor is
mounted on top of the chassis, and the blower
underneath with its outlet feeding into n 4 X 4 X
2-inch  pressurized box which "encloses the
4CN250B socket. The calculated air flow, while
not, sufficient according to Eimac specifications
for continuous maximum-power service, does
keep the scul temperatures well within the
specitied maximum of 250 degreces C. In over
two years of operating, no discoloration of the
tube's external anode from excessive heat, or
degradation in power output has been noticed.

Construction

{t is not anticipated that the reader will dupli-
cate exactly either the circuitry or the construc-
tion, and therefore many of the mechanical
details will not be described. As is usual with
home-brew equipment, junk-box and surplus
components were used when and where they were
suituble. In addition, the cannibalizing of an old
100-watt a.m. rig that had long been in retire-
ment, helped materially in obtaining com-
ponents and hardware.

The entire transmitter, including the high-
voltage supply, was constructed on u 12 X 17
X 2-inch chassis. The uudio stages, including
the VOX amplifiers, were built on a separate
2 X 4 X 6-inch chassis a8 were the balanced
modulator, crystal filter, amplifier and first
mixer. These two subassemblies are bolted on
top of the main chassis which has s lurge cut-out
in this urea to provide access to the under sides of
the small chussis. [mEF¥—]

M- Strays %S

Recently, Army Command MARS Directors and others
met at the U.S. Army Pacific Headquarters at Fort Shafter,
Hawaii to discuss subjects relative to the MARS Army
program. The main topic was the recently established
MARS network in Vietnam, and ways and means to
improve the MARS radio facility between Vietnam and
the U.S. Shown in the photograph (front row I. to r.)
Col. Leonard Drazen; Col. J. C. liggett; E. S. Liscombe,
K4KNV; (middle row |. to r) H. Beagle, KH6DXB;
Eldridge W. Fossburg, KL7CHL; Capt. Joseph Komar.
Richard DeWeil; Robert Fowler; (back row I to r.) Maqij.
K. S. Sawyer; Lt. Howard Titus; Raymond Underwood;

Sgt. Williams; Martin Kurdt; and

RMC Leo McCullogh, WASMLW.
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A Low-Noise Transistor Converter
for 432 Mc.

BYJAMES W. BRANNIN,*K6IC

Fig. 1 —Top view of the K6JC 432-Mc.
transistor converter. Injectionstages are
at the rear; r.f. amplifier, mixer and
i.f. amplifier at the front. Large tran-

sistor and transformer, right, are part
of the power supply.

Optimum U.h.f. Reception, with Simplicity and Moderate Cost

prompted by the excellent results achieved

with a transistor preamplifier previously
described!. 1f trapsistors worked so well as r.f.
amplifiers, it was only logical to go the whole
way und build an all-transistor converter to
replace the tube-and-transistor combination.
'The converter to be described gives better per-
formance, with far less bulk and power consump-
tion than tube models, and it cun be adapted
readily to battery or portable work, if the oceu-
sion arises. In ubility to detect weak signals it is
probably exceeded only by a properiy-designed
and carefully-adjusted parametric armplifier.

r[1nE decision fo build this converter wus

Circuitry

The circuits are simple, mechanically and
electrically, and basically conventional, with the
possible exception of the method of injection
used. Difficulty was expericnced in getting enough
mixer injection voltage when the output of the
oscillator-multiplier was coupled to a small coil
in the mixer emitter circuit. When the circuit
was changed to the one shown, with injection
to the mixer base, the overall gain and noise
figure improved. The r.f. amplifier stage is es-
sentiully the sume as that of the preamplifier
referred to above.

+ 225 Park St.. Redwood City, Calif.
1 Brannin, * Transistor Preamplifier for 432 Me.” Oec-
tober, 1965, QST, p. 62,

June 1966

The addition of an if. amplifier stage is an
element of novelty in transistor converters, ut
least. Some receivers used with converters muy
have rather poor performance at 28 Mec., in
which cuse the extra gain is helpful. Increased
converter output fed to the receiver at 28 Me.
also helps to mask amateur signals in the 10-
meter range that might leak through on some
receivers. The amplifier permits the converter
to be used ut some distance from the receiver,
without worry about loss of i.f. signal.

A third-overtone crystal at 50.4375 Mec. is
followed by three multiplier stages, to give in-
jection voltage at 403.5 Mec. The receiver tunes
28 to 20 Me. for covering 431.5 to 432.5 Me.
These frequencies may not, it every upplication
but they can be juggled slightly to suit individual
reguirements.

The power supply was built in for convenience.
The zener regulator holds voltage substantially -
constant, and there is no noticeable ripple in
the output. Voltage variation is only 0.2 volt,
from no load to 75 ma. load under actual test.

Construction

The converter is built on a 5 by 10-inch alumi-
num plate, which mounts on a See-Zuk expand-
able chassis. A copper shield plate runs the entire
length of the converter portion of the plate, ut
its centerline. Another plate ut right ungles
to the long one extends directly wcross the r.f.
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Fig. 3—Schematic diagram and parts information for the 432-Mc. transistor converter. Capacitors not otherwise
described are ceramic. SM indicates silver-mica. Those with polarity indicated are electrolytic.

ILE AMP.

se
{2 28.5Mc.
Lis

R.F AMR MIXER

5
g5

105,875 Mc.
504375
Mc.

Y, 3

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICRGFARADS (pf.);
OTHERS ARE (N PICOFARADS { pf.oRwutl);
RESISTANCES ARE IN OHMS; K = 1000,

101,780

Ci, Cz Cs, Ci—0.001-uf. button-mica or
ceramic standoff.

C5;—0.001-nf. feedthrough.

Cs, C7, Cs—1%2 to 10-pf. piston variable
(Centralab 829-10j.

CR:—Any silicon power supply diode.

CR2—12-volt zener diode (Mallory ZA 12A).

J1, J2—BNC connector.

Li—7 turns No. 26 enam, % inch long, on
Va-inch ceramic form, iron slug (Mil-
ler 41 ACOO0CBI).

Lo—3 turns No. 26 enam. wound over ground
end of L.

Ls—4 turns Y inch long, like L:.

L+—2 turns at ground end of Ls.

Ls—3 turns No. 26 enam., s inch long, on
Za-inch ceramic form, iron slug (Miller
40A000CBI).

Ls—1 turn ot ground end of Ls.

L7—3 turns No. 18, V-inch diam., %2 inch
long, air-wound.

Ls—1 turn insulated wire between first two
turns of L7 at ground end.

Ly—4 turns like L7, tapped at 1%2 and 3 turns.

Lio—3 turns No. 18, V4-inch diam., V4 inch
long, center-tapped.

Liz—1 turn insulated wire between first two
turns of Lip at ground end.

Li2—10 turns like L), but closewound.

Lia—14 turns like Ly2.

L14—3 turns insulated wire wound over ground
end of Ly3.

Q1, Q2—2N1499A.

Qsz, Qs—2N1742,

Qs—2N2398.
Qs—2N1744,
Q7—2N1867.

Qs—2N2869. Qs is RCA; all others Spague.

Ti—12-volt filament transformer, any small
type.

Yi—Third-overtone crystal, 50.4375 Mc.



amplifier socket. It is notched to fit the transistor
socket. A 12-volt line from the power supply
comes along a bus adjacent to the copper shield,
supported on standoffs. It runs through the
small r.f. shield via ('s.

Needless to say, r.f. leads must be the absolute
minimum length, if the 432-Mec. and last two
multiplier circuits are to resonute properly. The
position of the output link on the last doubler
should be made udjustable, so that coupling
can be varied for optimum energy transfer. A
short piece of small coax or other shiclded wire
runs through the main shicld to connect Lig and
[111.

Transistor @3, in the power supply, is mounted
on u small piece of bakelite or other insuluting
material. This permits the power supply to be
operated with either positive or negutive ground,
making it convenient to use either p-n-p or
n-p-n transistors without modifying the circuits.
The tilament transformer used for 7Ty is larger
than needed, but it was taken from the junkbox
for this application.

The tube shield in the lower left portion of I'ig.
2 encloses the 28-Mec. vutput coil, Ly3. A shield
was cut across the bottom, about 11 inch ubove
the base on each side, leaving two !4-inch lips
that were bent out to form mounting brackets.
A small notch was made on each side, so that
the collector lead and output link lead can be
brought out of the shield.

Transistor sockets were used, in preference
to wiring the transistors directly into the circuit.
This permits experimental work with other
transistors that may become available. Standard
parts are gpecificd wherever possible, but the
avid home-builder will probably be well endowed
with used or surplus components that will serve
equally well. There is a wide variety of transistors
that may be used in such a converter. Because
of this it is not possible to make specific recom-
mendations about substitute types.?

Adjustment

It is recommended thut a grid-dip meter and
a vacuum tube voltmeter with an r.f. probe be
used in aligning the converter. 1t is not necessary

2 If the Sprague transistors specified are not available
locally. it is suggested that the builder write Sprague Frod-
ucts Company, North Adawms, Mass.,attention Mr, Sidney
L. Chertok.

that the g.d.o. cover the 432-Me. range, though
it will be helpful if it does. The five slug-tuned
coils can be adjusted to approximately the cor-
reet frequencies with the aid of the dip meter.
Then, with the converter on, the circuits can
be peaked, starting with the oscillator. Put the
r.f. probe on the emitter end of Lo, and adjust Ly
for maximum reading. Check with the dip meter
or a calibrated wavemeter to be sure that the
output is on the desired frequency.

Procced with euch following stage in a like
mauner, t0 get maximum output at 403.5 Me.
The job can be done without the v.t.v.m., pro-
vided a dip meter with reliable calibration and
good seusitivity is available for checking the
multiplier frequencies up through the third stage.
If the frequency is right here, it can hardly be
wrong in the last stuge, and L~('s need only be
adjusted for maximum signal strength in actual
reception. Optimum coupling between the in-
jection chain and the mixer is also indicated by
maximum signal strength. Retune the mixer
input and doubler output circuits for maximum
response whenever the coupling is adjusted, of
courge. There are advantages to having fine
signal generators, noise generators and other test
equipment available, but the job can be done
without them, with some patience and knowledge
of how the various circuits actually work.

Results

The performance of the converter came up to
all expectations. Noise figure is close to 5 db., and
frequency stability is very good. Sideband and
c.w. stations are copied over long periods, with
little or no evidence of drift. The converter is
doing a fine job of pulling in 432-Me. signals
over distances of 100 miles or more, across moun-
tainous terrain and in the absence of favorable
propagation conditions.

If one is interested in uniform response across
more than two or three hundred kilocycles of the
band, it may be desirable to broaden out the i.f.
amplifier by loading the 28-Me. coils, L2 and
L1a. It has been determined by experiment that
1200-ohm resistors across these coils increase
the overall bandwidth of the system murkedly,
at a sacrifice of only about 4 db. in gain. Usually
there is more than cuovugh gain available, so
this change may be desirable in most installations.

A word of appreciation to
W6VSV and W6PBC for their
helpful hints on circuit design is

in order. @E—]

Fig. 2—The 432-Mc. transistor con-

verter is assembled on a top plate.

R.f. circuits (lower portion) are isolated

from the injection stages by a copper

shield running the length of the con-

verter proper. Power supply com-
ponents at the left.

19



Offset Tuning and F.SK.
for the Drake TR-3

Simple Modification for Lucremental Receiver Tuning

and RTTY Operation

F'Jurouct a yeur and a half of mobile service,
I‘t,hc Drake TR-3 transceiver has been found

to he a completely reliuble and beautifully
performing piece of cquipment. Its sensitivity,
stability, power output, and frecedom from main-
tenance problems leave no grounds for com-
plaint. However, although offset tuning of the
received frequency is effectively taken care of
by the accessory v.f.0. (RV-3), it is not, practical
to utilize separate v.f.0.8 for transmit and re-
ceive in a mobile environment. The only solu-
tion is to build some form of receiving offset
tuning into the TR-3 itself. (This feature is
variously called incremental tuning, delta
tuning, or by some other similurly descriptive
term, depending upon the manufacturer.)

An examination indicated that it should be
possible to install such a system in the TR-3
with relatively little difficulty. At the outset,
the following objectives were established for
this project:

1) All components were to be mounted within
the TR-3. No outboard components or attach-
ments would be permitted.

2) The incremental tuning control should be
on the front panel.

3) The normal use of the transceiver in
driving a linear should not be impaired; hence
the auxiliary contacts of the change-over relay
in the TR-3 should not be used for the offset
tuning circuit.

4) Approximately plus or minus 3 ke. of
variation was all that was desired.

5) As little change as posgible in the v.f.o.
calibration was desirable.

Offset Circuit

The circuit of Fig. 1 meets the electrical
objectives very handily. A wvaractor, C'Ry, is
used to tunc the transceiver v.f.o. a few kilo-
cycles either side of the frequency to which the
main tuning dial is adjusted. A capacitance
variation is obtained by varying the voltage
applied to the varactor by means of potenti-
ometer B;, whose source is the 150-volt regu-
luted supply in the transceiver. The V20 Vari-
cap used at 'Ry produces a capacitance varia-
tion from 10 to 50 pf. under a voltage change of
20) volts (the mmaximum rated working voltage)
to .1 volt. It was found that the desired total

*R.F.D, 1, Wolver Hollow Road. Oyster Bay, New York.
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tuning range (about 6 ke.) could be obtained by
connecting the varactor at the cuthode tap of
the v.f.o. By sctting the offset control to its
midpoint initially, the desired range of 3 ke.
either side of the frequency to which the trans-
ceiver dial is set is obtained. When the offsct
control is thus adjusted, the main dial calibration
will be off by about 3 ke., of course. However,
this is well within the compensating range of
the dial fiduciary. Purists may prefer to shift
the main dial, which can be done easily because
of the friction drive.

If the offset tuning control is set off center
while receiving, the transmitted frequency will
be offset by the sume amount, of course, unless
the control is recentered. To avoid having to do
this, a second potentiometer, Ry, is switched in
on transmit. This control is preset to the center
frequency, and thus the transmitted frequency
remains the same, regardless of the sctting of
the offset tuning control.

The switching operation is performed by «
small 8.p.d.t. relay, K, operating from the un-
regulated 150-volt supply in the transceiver.
The relay is actuated by the grounding pole of
the antenna change-over relay in the TR-3 —
the same pole that grounds the receiver cathode
line in the transceiver. If offsct tuning is not de-
sired, it can be cut out by switch Sy.

Offset Installation

The mechanical problems werc the more dif-
ficult ones. It soon became obvious that, in spite
of the uncluttered appearance of the TR-3
wiring and components, there was actually very
little room for mounting additional parts. For-
tunately, in the lower right-hand corner, there
is a ¢g-inch hole through both subpanels, and it
was found that by temporarily removing the

A »single simple modification requiring
only a few readily available components
accomplishes both of the objectives
mentioned in the title. Offset tuning
permits off-frequency reception up to
3 ke. cither side of the transmit fre-
quency which is held constant. The f.s.k.
system for RTTY provides ecasily-ad-
justed variable shift for cither polar-
relay or pulse-type drive.

QST for



) TOPINT

Fig. 1—Circuitry of the offset-tuning

and f.s.k. modification for the TR-3.

Resistances are in ohms (K == 1000).

SM = silver mica. CER = ceramic.

CR,—Voltage variable-capacitor di-
ode, 10-50 pf. at 20-0.1
volts (Pacific Semiconductor
V20 Varicap).

Ji—Phono jack.

Ki—S.p.d.t. d.c. relay, coil current 15 ma., or less (reed
relay similar to Magnecraft W103X-11 used).

Ri—Log-taper control with "push-pull” switch (Mallory
PP-55A).

phone jack immediately behind this position, it
was possible to install Ry with a “push-pull”-
type switch attached to serve as Sp. A little
mechanical ingenuity is nececessary to put the
mounting nut on this control but, by holding
it between the two subpanels as the control is
put into place, it can be secured. The dress panel
ean then be drilled in the appropriate place,
which turned out to be at the center of the
bull's-cye mark on the lower right-hand purt of
the dress panel. Iig. 2 shows the front punel
with the new control.

The varactor and isolating-filter components
were mounted on u small terminal strip which
was then fitted between the microphone and
headphone jacks on the side of the chassis. This
brings these components close to the socket. of
the 6AUBA v.f.o. tube, permitting a short lead
to Pin 7. The photograph of this arca (Fig. 3)
should be explanatory.

This left only two components to be mounted,
uamely, A3 and Re. The relay problem was
sulved by utilizing » tubular-type reed relay
which wus snapped into « fuse clip of the appro-
priate size which, in turn, wus mounted to one
of the shield plates under the chussis (sce Fig. 4).
Any small s.p.d.t. relay with o coil requiring
15 mu. or less can be used. The calibrating po-
tentiometer, He, was fastened to the top of the
v.f.o. shicld ean shove the chassis with a little
dab of epoxy (sce Ifig. 5). Since this potentiome-
ter has an effect on frequency, both for transmit
and, when incremental tuning is not used, for
receive, it was decied desirable to keep it away
from any of the higher-temperature arcas, henee
the mounting above the v.f.o. can.

The ouly problem remaining was to wire in
the various componeunts. 1t was found possible
to lay the necessary wires in wlong with the
existing harness and tie into place with u bit of
lacing cord. The voltage pick-off points were
conveniently selected as follows:

Unregulated 4150 volts — available on the
terminal board to the rear of the socket of V7
(the 6AQ5 audio-output tube).

Regulated -+150 volts — availuble at the VR
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+150V. T0
TER

Va

F.SK, RS
INPUT REG.

V.F.0.
CONNECTOR

R:—Log-taper control.

Rz—Select value to suit relay-coil resistance and voltage
or current (10,000 ohms, 2 watts for relay
listed above).

R¢—approx. 150,000 ohms; see text.

Si—See R above,

tube, or on the terminal bourd adjacent to the
RV-3 (v.f.0.) input connector.

Jonnection to the change-over relay through
the receiver cathode line is conveniently made
at Terminal 5 on the v.f.o. input connector.

Offset Alignment

Alignment i8 very simple:

1) The offset switch should be turned on and
the tuning control, Ry, sct to the center of its
range. The panel should be murked for this
position 8o that it may resct to the same posi-
tion after use.

2) The transceiver function switch should be
set Lo the crystal-calibrate position, and the
muin tuning dial tuned to zero beut.

3) Without turning the offset-tuning control,
push the knob in to open the switch and dis-
connect the offset tuning control. The calibrate
control, R, should now be adjusted to restore
zero beat, und locked in pluce with ecither a
potentiometer lock or an application of Glyptal.

4) The receiver calibration cun now be re-
stored by slipping the main dial if necessary.

The ealibration is now complete. In use, the
offset tuning is normally switched off, and all
tuning is done with the main tuning control. If,
after cstablisling a contact, it i8 necessary to
retune for good reception, the offset tuning con-
trol should be switched in and all further tuning

right-hand corner) in no way detracts from the appear-
ance of the panel of the TR-3.
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Fig. 3—This view shows the mounting of R:1 and control

knob at upper left. The terminal strip which serves as a

mounting for small components is to the right of Ri,
between the two jacks.

done with that control. In this way the transmit
frequency is not affeceted and “frequency hop-
ping” is avoided. When switching the offset
tuning out after use, the offset contral should
be returned to its central position. Otherwise a
desired incoming signal may jump to ounc side
or the other when the offset tuning is switched
in, depending upon where the offsct control was
left when used previously.

RTTY Operation

After the foregoing was completed, and after
the benetits of the offset tuning had been en-
joyed for some time, I hud occusion to consider
once again, ag in the past, the problem of utiliz-
ing the TR-3 as a trunsceiver in RTTY work.
The author is of the opinion that producing
frequency-shift keying by means of sideband
gencration with a.f.s.k. tones is a dangerous
approach, and therefore prefers a direct fre-
quency shifting of the v.f.o. Frequencey shift in
a v.f.0. is eusily obtained by any of the diode
shifter circuits used by RTTY operators. When
it comes to recceiving, however, the tracking of
the receiver and the transmitter in frequency
does become u problem for at least two reusons:

1) In the c.w. mode, the 9-Me. crystal carrier
ogeillator in the TR-3 is shifted (by the switch-
ing of some cable cupacitance) about 1 ke. This,
of course, gives a 1-kc. beat note for c.w. pur-
poses when two transceivers are in communica-
tion. 1t also serves to shift the currier into the
passband of the if. filter in the transceiver so
that it does mnot suffer the attenuation that
would otherwise tuke place.

2) Using the same v.f.o. frequency for trans-
mit and receive would normally result in the
receiver being zero beat with either mark or
space, a8 the case might be, except for the factor
noted in (1) above, whereas in actuality an
offget (depending on the design of the terminal
unit) i8 required to get proper audio beats to
feed to the terminal unit.

Because of the vaructor already in the circuit,
f.8.k. can be very readily obtained. At W2PEE,
the f.8.k. keying pulsc is derived from the d.c.
loop, and is a necgutive-going pulsc regulated
by a 50-volt Zener diode. The pulse is udjustu-
ble, by a front-pancl control on the TU, from
zero to —50 volts. The sense of the keying pulse
(i.e., the —5&0 and 0 voltage states with respect
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to mark and space) is reversible via u panel
switch on the terminal unit. Hence “right-side-
up” keying may be obtained for any frequeney
relationship between v.f.o. and i.f. It was found
that, by changing the value of 1?4 in Fig. 1, o
shift of from about zero to approximately 1000
cycles could be obtained. It should be obvious
that by connccting the f.s.k. input terminals to
polar-relay contacts and making R4 vuriable,
frequency-shift keying of the right magnitude
may be obtained. Thus the system herein de-
scribed lends itself to the production of fre-
quency-shift keying by either the polar-relay-
contact type, or the voltage-pulse type of f.s.k.
driving signal. Incidentully, although the volt-
age pulsc used at W2PEE is a negative pulse,
a, positive-going pulse will sufficc equally well;
it merely inverts the sense of the keying. In the
cuge of a polar-relay circuit, the sense of the
keying may be inverted by switching from the
mark to the space eontacts on the relay.

Several interesting features emerged in the use
of this circuit:

1) The shift can be very readily calibrated
by switching off the offset tuning and tuning in
the crystal-calibrator signal nearest the point
at which the station is operating. Shifting the
f.s.k. input signal from murk to space will then
allow u direct adjustment of the desired shift.
In all cases it will be found that cither the murk
or the space frequency is essentiully unaffucted
by the shift-adjustment control, and only the
opposite will change. .

2) Because in normal RTTY transceive opera-
tion the receiver otfset tuning is always switched
on, the f.8.k. circuit is automatically disconnected
when in the receive condition. This, then, pre-
vents fccdba.ck a.round the TU loop and, provxdcd

Flg 4-—The relay (a tubular reed fype, in this instance)
is mounted in a clip toward the front end of the shielding
partition which supports the band switch.
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Fig. 5—The calibrating control, Rz, is cemented to the
top of the v.f.0. can in the TR-3.

the terminal unit in use has a mark-hold feature,
no additional controls are necded to go from
transmit to receive, other than throwing the
switch on the panel of the TR-3.

RTTY Adjustment

The TR-3 sideband-sclector switch must be
left in the “X"’ position for ¢.w. operation and,
depending on the band in use, this may be upper
sideband or lower sideband. Also depending on
the band in use, the relationship between the
v.f.0o. frequency and the heterodyne crystal-
oscillator frequency, which shifts the output to
the proper band, varies, affecting the sense of the
f.8.k. This, then, rcquires a proper setting of the
terminal unit and f.8.k. drive for both the trans-
nission and reception of “right-side-up’’ signals.
It will also be realized that the position of the
offset tuning control for proper tracking of
receiving and transmitting signals may vary
beeuuse of the above factors. It is easier to ubtain
this calibration ecmpirically than analytically,
and such was donc in our case. The technique
uscd at W2PEE required a separate receiver and
transmitter and is as follows:

1) The TR-3 is switched to the c.w. position.
The transmit gain control can be turned all
the wuy counterclockwise because only a calibrat-
ing signal is needed.

2) This signal can then be tuned in on the
suxiliary receiver and set for a given beat fre-
quency.

3) The auxiliary transmitter is then set to
provide the same beat note from the auxiliary
receiver.

4) The auxiliary transmitter is then received
on the TR-3 without touching the main tuning,
and the offset control is adjusted to provide the
reference heat note as used in (1) and (2). This
process is repeated for each of the five bands and
4 control chart, such as that shown in Table I, is
prepared. It will be scen that there are only two
positions for offset tuning required for ull bands,
and it is suggested that these be marked on the
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offset tuning control by some means. In fact, one
position suffices for four of the five bunds.

The f.8.k. input connector used was a phono-
type juck requiring only a quarter-inch hole for
mounting. It was placed on the rear apron,
adjacent to the grounding stud. A shiclded lead
was run from that point through the 9-Mec. us-
cillator compartment to a small terminal strip,
where Ry was mounted. If a variable resistance
is desired, this could be mounted on the apron, or
remotely, at the convenience of the operator.

Table I

() ffset

Tune F.S.K. TU

Clontrol Driver Receive

Band Position Sense Sense

(degrees)
80 4100 2 Reverse
40 —45 1 Normal
20 —45 2 Reverse
15 —45 1 Normal
10 -5 | Normal

C.W. Identification

A little reflection will show that it is eusy
to obtain n.f.s.k. c.w. identification with this
system. An additional jack could be mounted
on the rear apron, aud a resistor run from the arm
of the calibration control to this jack. This
registance could then be adjusted to give the
narrow shift required for ID. Alternatively,
when a voltage-keyed f.s.k. source is used, provi-
sion can be made at the suurce for shifting that
voltage a small amount (o obtain narrow-
shift 1D.

Actually, it takes longer to read about this
little scheme for obtaining f.s.k. than it does to
incorporate it.

Two further notes must be made with respect
to f.s.k. opcration. The TR-3, as with any of
these sideband transceivers, relies, of course,
on a relatively-low duty factor to obtain the
high-power c.w. outputs of which they are
capable. Normally, one would be safe in operating
such a unit at its a.m. rating for RTTY. How-
ever, the TR-3 utilizes a controlled-carricr type
of operation for a.m. I have operated mine by
adjusting the plate current on c.w. to 200 ma.
The power input can be readily adjusted by
the transmit guin control. Secondly, because of
the limited bandpass of the 'TR-3, the standard
space tone of 2975 cycles is outside the passband,
and is therefore severely attenuated. The TU
mark and space frequencies will conscquently
have to be adjusted to accommodate the TR-3.
In our cage, we used a frequency of 1275 cycles
for mark and 2125 for space. These seem to work
very well.

Now, if one of you other fellows will come up
with a good nuisc silencer for the TR-3, we can
all make a good piece of equipment very nearly

ideal. rE—]
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o Boginner and Novice

Tips On Making Use
of Your Junk Box

In most cascs it is possible to substi-
tute ftor specified components when
building or servicing equipment. This
article contains some useful informa-
tion that can save the newcomer time
and money.

How To Substitute Components

BY LEWIS G. McCOY,* WIICP

by Novices is about substituting compo-

nents in a piece of gear, whether or not
the gear is something they are building or a
commercial unit. Any ham who has bee¢n around
for a while is usually awuare that it is possible to
substitute components, even though they are
not the same value or type, and have a unit
function as it did before. This article is written
for the ham getting started in amateur radio
and who tukes an interest in building gear or
gervicing his own equipment. Most hams collect
a junk box of parts, and having some knowledge
of what values in a unit or circuit are critical
and those that are not, can be very valuable
information. Also, it can be wu real time saver if
you have a component that can be substituted
without having to go out and search around
or buy by mail.

For un cxample, let’s use the circuit of a
gimple rig, Fig. 1, that appeared in a recent
issue of QST This is a two-stage transmitter
and we have included the parts list and other
information that normally appear in a con-
struction article.

ONE of the most frequent questions asked

Capacitors

There are two basic types of capacitors used
in radio equipment, tixed or variable. With a
fixed capacitor the amount of capacitance is a
fivxed amount, not subject to change, while
variable capacitor has a maximum and mini-
mum value, depending on its sctting.

One of the things a cupacitor will do is pass
r.f. and audio but will stop or “block” d.c. A
capacitor used to stop the tow of d.c. is usually
referred to as a blocking capacitor. In Fig. 1
("o and C)g are blocking capacitors. The r.f.
developed in the oscillator is used to drive the
amplifier. C1p will pass the r.f. to the amplifier
stage but will block the d.c. from flowing to the
amplifier grid. Usually any value from 0.01 to

’ ¥ Beginner and Novice Editor
t McCoy, “The Mighty MMidget,” Feb, 1966, QST.
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0.001 microfarads ¢an be used for blocking in
a piece of gear operating in the 80- through
10-meter runge.

Any type of fixed capacitor with the excep-
tion of electrolytics can be used. Mica or disk
ceramic capacitors are preferred, but paper or
any other type that will physically fit into the
space can be used ut the lower frequencies.
However, in the cvent you use paper cupacitors
in values larger than 0.01 pf. you run into two
pussible problems. First, the unit may have
significant inductance and will not be un effec-
tive capacitor at those frequencies. Second, the
eupacitor will be physically large.

Generally, at v.h.f,, the largest value should
not exceed U.001 uf. for the reasons given above.

The other common use of fixed cupucitors is for
bypassing circuits. In radio circuitry it is some-
times necessary to shunt r.f. and audio currents
across parts of a circuit and a ““bypass’’ capacitor
is used for this purpose. All of the information
given for blocking cupucitors holds true for by-
passing. Cg, Cy, (1 are examples.

Another stumbling block for the beginner is
voltage ratings. You may note in a circuit thut o
0.01-pf., 250-volt capacitor is culled for. You
can always use a capucitor with a higher voltage
rating but it isn’t safe to use a lower rating. In
a power supply, for example, u 20-uf., 450-volt,
cupacitor may be specitied. If you happened to
have a 20-pf. unit at 600 volts this would be per-
fectly all right to use. Another point to keep in
mind is that if two equul capacitors are in series
the total working-voltage ruting is the sum of the
individual ratings: in other words, two 250-volt.
capacitors would have a 500-volt rating. Ilow-
ever, the total capacitance is halved. Two 20-uf.,
250-volt cupucitors connected in series would
have a rating of 10 uf. ut 500 volts.

In many parts of a circuit you may tind
“gilver-mica” capacitors specificd. 1 und Cy in
Fig. 1 are an example. Silver-mica capacitors are
less subject to cupucitance changes as they heat
up or cool off. Tn a frequency-determining circuit,
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such as an oscillator it is important that the
component values remain as fixed as possible
under different. working conditions. Otherwise,
the circuit is likely to change frequency. This
shows up as drift and the frequency gencrated in
the cireuit is not constant. Herc the design is a
little ““tighter’” and there isn’'t the possibility
of u wide range of substitution. In all probability,
the values for €y and ('3 could be changed as
much as 20 percent snd the circuit would still
work. The only answer in this cage is that if you
have a capuacitor in the junk box that isn’t too
far from the value specified, try it. It may work
fine and it will save you the cost of a component.

Variable Capacitors

It is also possible to substitute values with
variable capacitors. Suppose a circuit calls for
a variable with 20 picofurads minimum and
100 pf. maximum capacitance. 1f you happen to
have a 15- to 150-pf. variable on hand it cun be
substituted, simply because the range is greater
than the unit specified.

Also, in many instances it is possible to substi-
tute a variable that has less rauge. However, in
this case, you must know the tuning range to be

covered. The simplest method of determining
this is with an ARRL Lightning Calculator, type
A. This handy device shows you how to figure
the amount of inductance for any coil and the
required amount of capacitance for a given
tuning range.

One other important point about substituting
variables is that the plate spacing of the variable
should be the sume as or greater than the designer
specified unless you know that closer spacing can
he used. A designer may use a variable that has
more spacing than neceded, simply because the
variable used was eusily obtainable. The voltages
or plate spacing are usually specified in the manu-
facturers’ catalogs or even in the mail order
distributors’ catalogs. Once you know the
voltages in the circuit you can easily determine
if your substitute is adequate.

Resistors

Resistors are used for voltage dropping, to
provide bias, as bleeders in a power supply, and
in many other applications. Unless a specific
tolerance is shown in o schematice, the customary
specification is plus-or-minus 10 percent. This
is a commmonly available ratio and used through-

EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE
IN MICROFARADS ( uf.); OTHERS
ARE IN PICOFARADS (pf.OR put);
RESISTANCES ARE IN OHMS;
K= 1000

° ki
C
’ Re egout
250V.
115V, 66W8 e
AC.

S3

ON s Y4 :j;cy

Fig. 1—Typical low-power transmitter circuit diagram, reprinted from February 1966 QST for illustrative purposes.
All decimal-value capacitors are disk ceramic; other fixed capacitors are silver mica with the exception
of Ca and C7, which are electrolytics. Resistors are /2-watt unless specified otherwise.

Ci~18-pf. silver mica.

Cuowm220-pf. silver mica.

Ca, C+—365-pf. variable, single-section midget t.r.f.
type.

Cs—470-pf. silver mica.

Cu, Cy—60-uf. 250-volt electrolytic.

CRi, CR2—Silicon rectifiers, 500 volts p.i.v. minimum, 150
ma. minimum (Barry Electronics 600/750).

li—No. 48 or 49 dial lamp, 2 volts, 60 ma.

31, J2—Phono jack.

Li—25-gh. r.f. choke {Millen 34300-25).
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L2—68-ph. r.f. choke (Millen 34300-68).

L3—41 turns No. 22 enamel, 7&-inch diam., close-wound
40-meter tap 21 turns from C4 end of coil.

Ls—See text.

Si, Sz—Single-pole, double-throw slide switch,

Sa—Single-pole, single throw slide switch.

RFCy, RFC2, RFCz—1-mh. r.f. choke (Millen 34300-1000).

Ti—Power transformer, 125 volts, 50 ma.; 6.3 volts, 2
amp. (Knight 61 G 411, Chicago/Stancor PA-
8421).

Y1—3.5- or 7-Mec. crystal.
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out the electronics industry. If no tolerance is
specified in 4 parts list, you can use any value
that falls within the 10-percent range.

Many times you can find resistors in your junk
box that can be adupted for a substitution. For
example, two resistors may be connected in
parallel to obtain the desired amount of resist-
ance. Keep in mind that when two or more
resistors are connected in parallel, the total
resistance is always less than the lowest value
used in the combination. A frequent setup is
two resistors in parallel, and the formula for
totul resistunce is:

When two resistors of the same value are con-
nccted in parallel the total resistance is always
half the value of one. For example, two 1000-ohm
resistors in parallel would be 500 ohms. Also,
ugsuming the two resistors have a power capa-
bility of 1 watt each, the combination would be
two watts.

Resistors connccted in serics will have the
total resistance of the sum of the resigtors.
Two 1000-ohm resistors in series would have a
total resistunce of 2000 ohms. Many times your
junk box will furnish a combination of resistors
to permit you to substitute without having to
purchase & new unit.

Circuit diagrams will usually specify the
power ratings required for resistors used in the
unit. Note the last sentence in the label in Fig. 1,
‘“Resistors are 4-watt unless specified other-
wise.”” This doesn’t mean you cannot use &
resistor with a higher wattage rating. As long as
the power-handling rating is higher, the unit
can be used.

Sometimes, too much heat used in soldering
a l9-watt resistor may change the value. If
pussible, it is a good idea to check any junk-box
resistor with an ohmmeter before installing it.

You'll find there are two types of fixed resistors,
composition or carbon, and wire-wound. Ordinary
wire-wound resistors should never be used in a
circuit carrying r.f. because they have a certain
amount of inductance which could upset aun r.f.
circuit.

R.F. Chokes

If you look at Fig. 1 you'll sce that several r.f.
chokes ure used. The inductance of an r.f. choke
is made intentionally much higher than the
inductunce used in u tuned circuit. This is done
to offer a very high impedance path to the flow
of r.f. The r.f. won't low through the choke but
the d.c. will. This keeps the r.f. from Howing back
into the power supply. You might assume that
you could use a bypass to keep the r.f. from How-
ing back to the supply but if you used only a
bypass cupacitor and no choke, you would bypaass
the r.f. in the circuit and it wouldn’t tune.

The usuul r.f. choke values used in transmitters
in the 80- through 10-meter bands run from about
750 gxh. minimum to 2.5 mh. maximum. Any
value in this range should work. However, in
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v.hi. work, it is a better idea to follow the
designer's specifications quite closcly because r.f.
choke vulues ure more critical st these fre-
quencies.

In some instances an r.f. choke may have a
“‘gelf-resonance” in an amateur band. This can
cause problems, because such a choke could heat
up and have a hot spot or actually burn out
if sufficient power were used. 1f you have n
grid-dip meter it is a fairly simple job to check
out a junk-box choke before installing it. Connect
the two leads of the r.f. choke together with a
short piece of wire. Couple the grid-dip meter
coil to the choke and check through the bands
that you intend the choke to work on. If you
get o “dip” in one of the bands you can be
fairly certain the choke will have a hot spot at
that frequency.

Power Transformers

Probably the most amount of muail we get
about substitutions concerns power transformers.
First off, you can always substitute if the trans-
former in question has the sume voltages but
with more current-carrying capabilities. In many
instances, you can cven substitute if the current
rating is less. Power transformers are customarily
ruted in terms of continuous duty. However,
amateur service, at least as far as transmitters
are concerned, is intermittent duty. In a recent
article? we used a TV power transtormer to power
a 700-watt amplifier. The transformer was rated
for about 350 watts continuous duty. In our
amplifier it wus possible to run the transformer at
700 watts simply because the amplifier can be
classed as intermittent service.

10 hy.

T0
RECTIFIER

_I_‘_* +B OuT

I_ lopnf,

Fig. [2—Typical power supply filter showing method
for calculating ripple percentage.

Using o transformer that has lower current
ratings than what is cualled for takes a little
gucss-and-by-golly sclection. It is probably safe
to assume that a transformer having 25 percent.
less rating than called for would be OK. At least
itis worth u try to sce if the unit would substitute.
If after using the transtormer for a while the
transformer case gets so hut you cuannot keep
your hand on it, it is probably running too far
over rutings. With your rig fully loaded, key
down, a 15 minute test should be adequate to
prove the transformer will do the job. You can
cusily see that with keying, or on s.s.b., the
transformer is more or less resting between
words in speech or when the key is open in c.w.

If the voltage from the substitute is different,
it is still possible the unit can be used. Suppose
your circuit culled for a 375-0-375 volt trans-
former and the substitute was 350-0-350 volts.
This is such a slight difference that the substitu-

2 McCoy, "A Low-Cost 200-Watt Linear Amplifier,”
Feh. 1966, @ST.
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tion can be made and you wouldn't be able to
discern any uppreciable difference in the rig's
operation. 1f the voltage were much less, it
would mean that you would get less output and
you might have to change some dropping resistors
8o the voltage didn’t drop as much. If the substi-
tute has higher voltages, it can still be used by
installing voltage-dropping resistors or a voltage
divider. The power-supply chapter of the Radio
Amateurs Handbook should be consulted for
additional information on voltage dropping.

Power Supply Chokes

We mentioned substituting electrolytic capa-
citors carlier, and in many power supplics the
awmount of capucitance needed will depend on the
power-supply vchoke inductance. The purpose
of a filter system in u power supply is to get the
a.c. ripple down to an acceptable level. The
approximate ripple percentage can be deter-
mined from the formula:

where L is in henrys and € is in microfarads. In
Fig. 2, we have a typical chioke and associated
filter. For example, if a 10-henry choke were used
with a capacitor of 10 pf. the ripple would be

120 120 _

10 X 10 100

You ecan easily substitute chokes or capa-
citors, tailoring your changes to fit the ripple
percentage determined from the original LC
speciticutions.

In addition to inductance ratings, you must
take into consideration the current ratings or
the current the choke must carry. You can
always use a choke with higher current
ratings than specified. In all probability, you
could use a choke with as much as 25 percent
lower current rating without serious troubles,
although the inductance becomes less if more
current is drawn through the choke than the unit
is rated for. Again, a study of the power supply
chapter of the Handbook is in order for more
detailed information.

Silicon rectifiers ure becoming more and more
popular. Yuu can always use a silicon rectifier
that has higher voltage and current ratings than
are specified originally. In many instances the
particular type of rectifier specified may be
(uite expensive, but once you become familiar
with the surplus market you’ll probably find

1.2 percent.

rectifiers with higher ratings at much less cost
than the specitied type.

Other Components

It should be apparent that you can always
use a switch that hag more contacts or sections
thun are required. One problem with switches is
knowing if the junk-box unit will carry r.f. or if
it has adequate voltage rating. Usually you can
find this information in the manufacturers’ or
distributors’ catalogs.

If you like to build and service your own genr,
it is u good idea to write to the various manufac-
turers und get their catalogs. Also, when writing
to the larger mail order distributors, be sure to
ask for their industrial catalogs. Many distribu-
tors have two catalogs, one for the Hi Fi or CB
type and the other, which is much more detailed,
for the constructor.

In many instances, your best guide in substi-
tuting components is just common sense. For
example, while a coax fitting may be specified,
your junk box may yicld up a phono fitting.
Such a substitution is perfectly OK if high
power isn’t being used. However, we wouldn’t
recommend using a phono jack for & kilowatt
rig.

Identifying the value of unknown components
is a whole story in itself. However, u few points
might help. If you have a grid-dip meter and
Lightning Calculator it becomes a fairly simple
matter to find the value of an unknown capacitor
or coil. The calculator will give you the necessary
information sbout any but multilayer coils. For
capacitors, all you need do is make up a couple
of coils of different inductances to be used ux
standards. For example, a 10-ph. coil is good for a
wide range of capacitor values. Suppose we have
an unknown mica capuacitor. The first step would
he to connect it across the 10-xh. coil. Couple the
grid-dip meter to the circuit and go through the
grid-dip ranges. Let’s suppose we get a dip at
& Mec. With our Lightning Calculator we line
up 10 gh. and 5 Mec. and find that the cupacitance
required to hit that frequency with 10 ph. is
100 pf., 80 we know that the capacitor is a 100-pf.
mica. Of course, if the capacitor is color-coded
the code would give us the answer, but sometimes
it is difficult to determine which of several color
codes is used. If 80, the above-described method
will do the job. Aguin we refer to the Handbook
for details on the various color codes used for
marking component values. Q5T

‘a-Straysias

One of the boys at Huarrison Radio passes on this
cutey. He received a cull from @ ham who wanted
to know whut he could expect to get for u transceiver
in goud working order but with the serial numbers
tiled off. The quick reply was ** About two years'!

Here is another tragic story which should be w
lesson to us all. A radio tower that M. L. Axtell

June 1966

erected at his home in Blue Grass, Iowa, toppled
across high-voltage wires killing him and his wife.
Axtell was found on 2 couch beside his radio equip-
ment in a small basement room. His wife wppur-
ently went to his rescue und was electrocuted when
she touched him. Ropes used to moor the untenna
appuarently snupped, dropping the aluminum tower
across the high-voltage wires. (From the Sunduy
I hmes-Democrat, Davenport-Bettendorf, Iowa).
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1 generates harmonics thut are usable from

1.8 to 54 Me., and has the additional feature
that the output level can be controlled by #,
4 lineur potentiometer. This is obviously useful,
for example, for adjusting the strength of a given
harmonic to the same level as the WWYV signal
to facilitute zero-beat adjustment of the standard.
ITowever, unother feature is that the linewrity
and range of control are such that the output sig-
nal can be reduced practically to the noise level,
which ulso makes the device a handy little signal
generator for receiver alignment. 'U'he circuit was
concocted by Don McKinley, VE3AU, who ulso
built the version shown in the photograph.

The 100-ke. oseillator circuit is the transistor
equivalent of what, in tube circuits, we might
cull a triode Pierce oscillator with a tuned output
circuit. The capacitive divider which tunes I,

Tm; 100-ke. frequency standard shown in Fig.

gives an impedance step-down for driving the
hase of the Class B buffer stage, Q». The collector
output of this stage, wt 1, consista of approxi-
mately half sine waves of 100 ke., and is used to
drive a Class B “squarer” stage, (3. The output
waveshape from 3, at B, is a series of rectangular
waves having a very fast rise time and a duty
cvele of about 20 per cent. The result is ample
harmonic output throughout the frequency range
mentioned ahove, when the signal is taken
through a shielded conductor having a capaci-
tance of about 30 pf. The output should be
coupled to the receiver's antenna input through
a small capacitance — about 10 pf. in the average
case.

The transistors specified in Fig. 1 are the ones
that were used, but almost any low-priced tran-
gistors can be substituted for the 2N3S4 and
2N1306 types. The 2N1143 is rather expensive,

Transistor 100-Ke. Standard

and Harmonic Generator

Plus — 4 WIWV Converter Circuit

The 100-ke. frequency standard fitsinto a 5 X 2V X 214 inch box without crowding of components. A piece of punched
phenolic board, about 2 X 3 inches, is used for mounting the small parts. The adjustable-output feature allows the standard
to be used as a signal generator for receiver alignment,
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Isok

HARMONIC GENERATOR
2NI1306

2N1143

.002
€
.‘,J_f.ll &3
3
+12V—

Fig. 1—Transistor 100-kc. frequency standard with adjustable output level. Capacitances are in uf.; C—ceramic,
P—paper, SM—silver mica. Resistances are in ohms (K= 1000); fixed resistors are 2-watt.

Ci—Feedthrough type; value not critical.
CRi—Zener, 7 to 8 volts.

but any good high-frequency transistor should
work. A high-frequency type is needed in order
to get the fast rise time for generating the higher
harmonics.

The 1500-4700-pf. cupucitance divider guve
the right drive to a number of 2N13006s that were
tried, but if a different transistor is used it may
be necessary to vary the capucitunce ratio while
maintaining about the same overall capacitance.
Reducing the 4700-pf. vulue will increase the
drive, and vice versa.

WWYV Converter

Those with amuteur-band-only receivers should
find Fig. 2 useful. This circuit is a ecrystal-con-
trolled coverter for picking up both the 10-Mec.
harmonic of a 100-ke. stundard and the 10-Mec.
signal from WWYV and moving them to some spot,
in the 3.5-4.0-Mec. band. The standard can then
he adjusted to zero-beat with WWYV. The con-
verter crystal, 1, may be a surplus unit any-
where in the range 6.0~6.5 Mec., in order to place

. . R 12- .
Fig. 2--Converter circuit for ANOT' (
moving the 10-Mc. WWYV 10 Mc,
signal to the 3.5-4.0-Mc. INPUT

band for amateur-band-only
receivers. Except as indicated, L
capacitances are in pico-
farads; capacitors are mica
except 0.01-uf. units, which

MIXER 50

Ji—Phono jack or feedthrough.
Li—App. 2 mh., slug-tuned.
Ri—Linear taper {Allen Bradley type G).

the coaversion or ‘‘first-i.f."”" frequency in the
3.5~4.0-Mec. band.

Two transistors are used, cne as a mixer and
the other as a crystul-controlled oscillutor. The
two emitters are coupled through a 150-pf. ca-
pacitor to inject the oscillator signal into the
mixer. Qutput at the conversion frequency is
taken from a capacitive divider in the mixer-
ontput tuned circuit, the output line being con-
nected across the larger of the two capacitances
for an impedance step-down. Any transistors that
work well at 10 Me. or higher cun be substituted
for the 2N384s.

No photograph of this circuit is shown; it can
be arranged in any reusonable layout since the
tuned circuits do not require shielding. It could
be combined with the 100-ke. standard without
much, if any, increase in the size of the box
shown in the photograph, or could be built us a
‘“drop-in” assembly to fit inside s receiver.
VE3AU has used it both ways, along with
switching that permits using cither the standard
or the converter, or both, us needed. O57—

TGO RCVR.

are ceramic. Resistances are
in ohms (K = 1000); fixed

resistors are Y2-watt, 5800,

.OlpLT

M _[5
2200 e 10k %

Otuf. ==

P

Li—App. 1.7 ph,, slug tuned. Base coil 5 turns No. 24
enam, wound at ground end of L;.

June 1966

O+ 12V,

L:—App. 10 uh,, slug-tuned.
Yi—Crystal in 6,0-6.5-Mc. range.
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DRIVER
SEB8O0IO0

EXCEPT AS INDICATED, DECIMAL VALUES OF

FINAL AMP

SE3032/
2N3919

CAPACITANCE ARE IN MICROFARADS (pf.);
OTHERS ARE IN PICOFARADS ( pf. OR puf.);
RESISTANCES ARE IN OHMS; K 31000,

-+ 24V,

Fig. 1-——Revised driver and final-amplifier circuits. Except where SM indicates silver mica, fixed capacitors are
disk ceramic. Resistors are V2-watt unless indicated otherwise,

Ci—Broadcast-replacement type.

C:—May be replaced by variable; see text.
CR;—FDM 1000 (Fairchild) or similar.
Ji—Closed-circuit key jack.

Li—24 turns No. 26 on V4-inch iron-slug form.

L2—6 turns No. 24 wound over low-potential end of Li.
L3—7 turns No. 18, ¥%-inch diam., 10 t.p.i. (lllumitronic

610 Air Dux).

L+—12 turns No. 20, %-inch diam., 16 turns per inch

(Illumitronic 616 Air Dux).

RFCi—7 ph, (Ohmite Z-50).

Notes on the Field-Day Gallon

BY GEORGE DAUGHTERS,* WB6AIG

Day Callon?! indicates considerable in-

terest in transistor transmitters for portable
work. Further work since writing the article has
resulted in improved cireuitry, and the addition
of 1 couple of acceessories which will undoubtedly
be of interest to those who have read the origi-
nal article.

EARLY regponse to the article on the Field-

Improved Driver[Final Circuit

The original 2N696 has been replaced by a
Tairchild SES010 which has proved to be a
better driver. To increase harmonie sttenuation,
the parallel-tuned output tank has been super-
seded by a pi-L network, as shown in Fig. 1.
No loading control is provided, although a vuri-
able output eapacitor could be used. 1 have not
found this to be necessury with antennas that
wre approximately resonant. With the circuit
exactly us shown, I get over 10 watts output
from 7.0 to 7.2 Mec.

Keyer

The differential keying cireuit hag been
altered as shown in Fig. 2. In the original cir-
cuit, leakage through the keying transistor re-
sulted in the transmission of a backwave until
the oscillator cuts off. With the revised arrange-

*+1613 Notre IDame Drive, Mountain View, California
94040,
L Daughters, “* A Field-Day Callon,” QST, March, 1966.
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+ 2N307
BATTERY O o+
TO DRIVER
AND FINAL

OR
LIMITER 2:1—.
3s0,

2W.

KEY

Fig. 2—Revised differential keying circuit. CRy is a 1.5-
ampere silicon diode, p.i.v. 50 or more. Key terminals
go to upper setof relay contacts in Fig. 3 of originalarticle.

ment, the backwave is 30 db. down from the
key-down level.

Current Limiter

Fig. 3 shows the circuit of » simple current
limiter that will protect the transistor in the
final during adjustment, or under any other
condition that might cause the traunsistor to
draw excessive current. With this limiter, the
maximum current that ean be drawn under any
condition (even a dead short) is about 1.2
amperes. [ keep this limiter in the battery line
at all times. The 2N173 should be provided
with a large heat sink.

Output Attenuator

As mentioned in the earlier article, when the
IMield-Day Ciullon is not in portable operation,
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- Ry Rz
w,
+ 2NI73 o+ 0y Vo
KA Tw.
Ry < 103
BATTERY OUTPUT
{2,,3538 2N3638 Fig. 4—T attenuator used between the Field-
N300 Day Gallon and an amplifier using a 4X150A.
R1 and Rz are each made up of three 39-ohm
—_— O—

Fig. 3—Circuit of the current regulator. Out-
put current is limited to about 1.2 amperes.

I use it us the driver for my 4NX150A amplifier.
Since the output of the portable is more than
required to drive the amplifier, the attenuator
shown in Fig. 4 is used between the two units.
Using this attenuator, the driver transistor secs
an acceptable load, whether the output of the
attenuator is open or shorted. Drive to the finul
is adjusted by altering the supply voltage to the
driver.

Modulation
The portable unit may be sufely modulated

] - 5-per-cent resistors in parallel; Rz is composed
of eight 820-ohm 5-per-cent resistors in paral-
lel. Characteristics are as follows:

Ziny = 53 ohms when output is terminated by 50 ohms.

v = 25 ohms when output is shorted.
Z,x = 116 ohms when output is open.

Po
P‘; = 0.36.

by about 7 wutts of audio in series with the cal-
lector supply to the SE8010 and 2N3919. How-
ever, the supply voltage should be lowered to
15 volts for complete safety. The wmodulator
load will be about 15 ohms. 057

Further Notes on

T have constructed a transmitter similar to the
one described in the fine article by WB6AIG,
and it is performing in every respect as described.
However, it appears that the v.f.o. tuning capaci-
tor, ('3, should be connccted from collector to
ground, rather than as shown, to provide the
esired tuning range. I also recommend a trimmer
cupacitor of about 50 pf. from collector to ground
to facilitate band setting.

As mentioned by WB6AIG, the 2N3919 now
comes in a TO-3 case, with the collector in elec-
trical contact with the case. To avoid the lurge
case-to-chassis capacitance which results when o
mica washer is used for insulation, 1 mounted
the transistor on an aluminum heat sink pro-
vided with cooling fins, and measuring about 334
by 2 inches. The cooling area is about 22 square
inches. (These heut sinks are available commer-
cially, already drilled to fit the TO-3 case.) T
mounted the heat sink, in turn, on two bakelite

the F. D. Gallon

strips 8o that the sink is about 5 inch above
the chassis surface. This method of mounting re-
duces the capacitance to about 6 pf. An additional
advantage is that the heat gencrated by the out-
put transistor is less likely to reach the v.f.o.
by conduction und affect its stubility.

To reduce the possibility of hurmonic radiation,
mentioned by WB6AIG, I use a 7-Mec. half-wave
filter, such as described in the A R.R.L. Hand-
hook, between the transinitter and antenna.

Projects such as the Field-Day Gallon are not
expensive, are safe bccause of the low voltage,
and yield a piece of equipment which keeps
abreast of the state of the art. The importance
of these portable transmitters in emergencies can-
not be overemphasized, und with 14 watts output
you can be heurd casily if attention is devoted
to the antenna system.— Denn V. Campbell,
WaUuJD.

‘a-Straysgs

‘A Complete Two-Band Station for the V.H.F.
Reginner” -— a reprint of four articles that ap-
peared in July, August, September, und October,
1961 QSTs — is still available for 50¢ (no stamps,
please) from the ARRL, 225 Main Strect, Newing-
ton, Connecticut 06111.

"Help! I'm being held prisoner in W1AW's transmitter!”

So says famous world-traveler DXer extraordinaire, Gus,

W4BPD, during a recent visit to W1AW and ARRL Head-

quarters. Guarding the rack are W7PHO (.) and W2GHK
{r.). That's W1BDI looking over Gus's shoulder.
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Hi-Fi
and
Electronic Organ

Interference
How To Clean It Up

BY LEWIS G. McCOY,* WICIP

crease in the number of hams having difficul-

ties with interference to hi-fi audio equipment.
As more and more people purchase such equip-
ment, the problem becomes more acute. Hi-ti
cquipment can consist of many different units —
tape rccorders, tape decks, record turntables,
a.m. and f.m. tuners, multiplexing equipment, for
sterco f.m. reception, preamplifiers, amplifiers,
and several speakers. Not quite in the same cate-
gory, but nevertheless a problem, is the electronic
organ.

Let's make one point quite clear at the outset.
Amateur interference to such cquipment, with
one exception, is not the fault of the amateur or
his station installation. The chief trouble is in-
adequate shielding and bypassing in the hi-fi
equipment or organ. The amateur does have
obligations, though, and we’ll discuss these u little
later.

IN recent years there has been a marked in-

The Cause

In general, low-level circuits in any picce of
hi-fi equipment worth its sult will have adequate,
if not excellent, shielding. This is nccessary in
order to keep hum at a minimum. If you examine
a turntable pickup, for example, you'll find that
the leads from the stylus (‘“‘needle,” for you old-
fashioned record players) are carcfully shiclded
directly from the pickup into the wnplifier or
preamplifier. It would be cxtremely difficult, if
not impossible, to couple r.f. energy into such
well-shiclded leads. The same is true for tape
heads. Both tape heads and stylus pickups, un-
less carefully shielded, would be likely to pick up
hum and feed it through the amplifier to the
speakers.

Also, a prcamplifier or amplifier usually is
fairly well shiclded. We checked through many
hi-fi service manuals and found that, without
exception, amplifier chassis used bottom plates,
tube shields and the usual precautions of keeping

* Beginner and Novice.
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critical circuits shielded. Again, it would be diffi-
cult to couple r.f. energy into such a unit.

However, speuker leads are nsually unfiltered
and unshielded, and this can be the source of the
trouble. It is customary in high-fidelity awplifiers
to take some of the audio output from the speaker
side of the output transformer and feed it back to
an carlier stage for distortion correction. Fig. 1 is
an example of this. When the hi-fi setup is in a
strong r.f. field from an amateur station — or uny
radio station for that mutter — r.f. ¢nergy can be
picked up by the speaker lcads. The r.f. goes
along the audio feedback path to the earlicr stage
where it is rectified, and the signal thus detected
is amplified and fed back out to the speakers.
The hi-fi listener will hear the voice of the amu-
teur, or clicks and thumps if the transmitter is
being used on c.w. In the event 8.8.b. is being used
the voice is muffled or garbled but with a.u., the
voice will be ¢lear and intelligible. In addition to
the speaker leads, it is possible for r.f. to get into
the amplitier via the a.c. line. This is not as
likely as with the speaker leads, but it does oceur.

We mentioned carlier that there was one type
of interfercnce that was the amateur’s fault. This
would be the case of amateur harmonics falling
in the f.m. range, 88 to 108 Me. For example,
the 7th harmonic from a 14-Mec. signal would be
in the 100-Me. region, and the 5th harmonic
from 21 Mec. would be around the high end of
the f.m. band. Or, on 50 Me., the sccond har-
monic could cause problems. If such a harmonic
is strong enough and has the correct harmonic
relationship to fall on u locul f.m. signal, inter-
ference could result. The cure for such interfer-
ence would be an adequately-shielded transmit-~
ter plus the use of a low-pass filter.

The Cure

In order to check out hi-fi interference, we set
up what could be considered very severe interfer-
ence to a sterco unit. A 500-watt rig, c.w. und
s.8.b., was operated with the transmitting an-
tenna within a fow feet of the speaker leads. The
stereo unit consisted of a turntuble and an
a.m./f.m. combination tuner/amplifier that was
feeding two speukers. One speaker had leads
ubout 7 feet long and the other had leads about
20 feet long. When the 1ig was turned on, using
voice, the hi-fi setup was completely blanked out,
regardless of the band being used.

Another test was made with the writer's nor-
mal transmitting setup and antenna system,
which includes a kilowatt feeding 40- through 10-
meter beams. The transmitter was in a room di-
rectly over the hi-fi system, with the antennas on
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s Whether you are a'Novice or General,in- ®
: terference caused by your amateur sta- g
mw tion can be serious. In this article hi-fi =
B and electronic-organ types of interfer- B
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m cure is simple. [}
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4 tower wbout L00 feet uway. The transmitter was
adequately shielded and coaxiul lines were used to
feed the antennas. In this case the interference
was still bad, but not as severe as the test setup.
Algo, there didn’t appear to be any definite pat-
tern of interference severity from band to band.
On 80, a transmatch and open-wire feeders fed a
half-wave 80-meter inverted V. The interference
was most severe in this case, but still not nearly
18 bad as the special test setup.

The first step in eliminating the interference
wus to bypass the speaker leads where they left
the atnplifier chassis. We made a slight error here
because we falsely assumed that one side of each
speaker lead was grounded. A 0.01-xf. disk ca-
pacitor was connected across the speaker leads.
This reduced the interference level but didn’t
eliminate it. Upon checking the circuit diagram
of the umplifier it wus found that individual
speaker leads both were above chassis ground.
Four 0.01-u4f. disks were then installed, between
cach speaker lead and chassis. In Fig. 1, €} and
(‘s ure an example. This reduced the interference
to the point where it was almost gone.

In the next step, shielded lines were run to the
speakers. This was 2-conductor line with a shield
braid covering the wires. There was no apparent
change in the remaining interference. However,
Warren Ford, W2GTB, has done considerable
work on hi-fi and organ interference, und he has
found that in some obstinate cases, shielded
speaker leads have helped.

Another study of the umplifier circuit diagram
showed the a.c. leads were not bypassed where
they entered the chassis. Two 0.01-u4f. disk cer-
amic capacitors were installed directly from each
a.c. lead to chassis ground where the line entered
the chassis. This completely cleaned up the in-
terference. It was interesting to note that with the
500-watt rig adjacent to the speaker leads it was
possible to light a necon bulb from the curtain
rods in the room, and even on the amplifier
chagsis, indicating u strong r.f. field right at the
hi-fi unit. However, no interference could be
detected.

To sum up, the basic step nceded is to bypass
each ungrounded speaker lead with a 0.01-4f. disk
capacitor, from the amplifier speaker terminal io
chagsis. If this doesn’t do the job, check the a.c.
to make sure that it is bypassed. In stubborn
cases, W2GTB's suggestion of shielded speaker

leads, the shield being grounded to the amplifier
chagsis, might help.

Organ Interference

As long as hi-fi interference wus being checked,
it was decided to take a look at a Thomas two-
manual organ we had. Using the same transmit-
ting setup, the audio system on the organ picked
up interference from both s.s.b. und c.w. After
considerable tracing of leads in the organ’'s in-
nards, we bypassed the speaker leads at the
amplifier with 0.01-uf. disks, and also the a.c.
line where it entered the power supply. This
cleaned up the problem in our cuse. Again,
W2GTB has had some ditferent experiences. He
found that on one organ, an Allen, the usual
bypassing didn’t completely eliminate the inter-
ference. In this case a 75,000-ohm, }4-watt re-
sistor in series with the grid of the first audio
stage of the organ cured the trouble.

Amateur Responsibility and
Public ‘‘Image’’

It is easy for an amateur to take the position
that he isn't responsible for this type of interfer-
ence and refuse to cooperate with a complainant.
While he isn’t responsible (aside from harmonic
interference to f.m.), an amateur does have cer-
tain obligations. Keep one point in mind: When a
hi-fi owner hears an smateur station on his ““rig,”
he usswmnes that the amateur is at fault. Merely
informing him that his own equipment is to blame
isn't an adequate answer. He may have paid a
considerable sum for it, and would be rather un-
happy to be told that it was no good.

It is your job to point out that simple correc-
tive meusures can be taken. Bypassing of speaker
leads as discussed earlier will usually clean up the
trouble. It is not suggested that you install the
capacitors. If something should happen to the
equipment after you put in the interference sup-
presgion, you are almost certain to be blamed.
Explain that the corrections are inexpensive and
a reliable gerviceman can quickly make the in-
stallation. Along this line, some service people
may claim that installing capacitors will affect
the audio quality of the hi-fi unit. This is not true.
A 0.01-pf. capacitor is an effective bypass at
radio frequencies, but has no effect at audio fre-
quencies when connected ucross low-impedunce

speaker leads.

FEEDBACK PATH

AUDIO
AMPLIFIER N
Fig. 1—This drawing shows the typical
hi-fi amplifier output section, with the
feedback path that can be the cause of
amateur interference. The bypass capaci-

tors, Ci and Ca, are 0.01-uf. disk ceram-
ics. While only a single audio channel
and speaker are shown, a hi-fi setup can
have several speakers and more than
one channel. All speaker output
terminals should be bypassed.
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UBSEQUENT to a number of
years off the amateur bands
because of involvement in

building 1 50-kw. broadcast
station, and a very complex
array, 1 got the itch to get buck
on the air again recently. Like
a lot of others returning ufter
several years’ absence, I found
that many things had changed!
The bands are considerably
more crowded, and most phone
activity i8 now on s.s.b., re-
quiring almost entirely new
equipment.

After giving the bank account
the once-over and securing the
XYL's blessing, I began to ac-
quire the necessary equipment,
including an amplifier with 1-kw.
d.c. capability. At this time the
winter season was upon us, with
all its glory (and misery), so I
would have to do with what
amounted to the minimum for
an antenna. I wound up with a
couple of dipoles (3.5 Mec. and 14 Mec.) fed with
the same coax, and only about 10 feet off the
roof. The ends of the 3.5-Me. dipole were at-
tached to the chimneys on the houses either
side of me.

After operating but a very, very short time
with maximum power, or even the exciter alone,
it became apparent that the telephone in my
home could not be used as long as I was on the air.
Checking with those gracious neighbors who had
allowed me to hitch my antenna to their homes
confirmed the worst! They were equally as bad
off.

Ransacking my memory, I recalled that at one
time 1 was a victim of BCI, but never could I
remember having a case of telephone interference
(TPI). However, it sccmed to me that this surely
must be a4 case of rectification in the microphone
button, a bad connection, or something equally
simple to correct.

Nosuch luck! After trying the simple bypassing
techniques, 1 was forced to admit that this in-
deed was something new, and T called the locul
telephone company. In due time the man arrived
and we went to work. He had a lurger supply of
bypass capacitors, and he did everything called
for in the phone-company hundbook, the ARRL
Handbook, and all that cither of us could think
of at the time. No results.

I might point out here that I live in one of
thesc homes that are prewired ag far as the tele-
phone company is concerned. This wiring con-
sists of a six-pair unsheathed cable starting at the
arrester box, running in some pattern into almost
all rooms of the house, and ending up back at the
arrester box. (The telephones are installed by
using u tone on the cable, listening with an induc-
tion coil and amplifier, drilling the wall and fish-
ing out the wires.)

* 1868 Edsel Drive, Trenton, Mich. 48183.
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Telephone QRM

from S.S.B. Transmitters

New Problems Stemming from

Updated Line Equipment

BY JAMES R. BALMER.* W8KRS
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The situation at this time was beginning to
look like and take on ull the uspects of a “worst
cage”’! A bit of investigation revealed that another
ham living about halfway between me and the
exchange building was clean, in spite of the fact
that he was using the same power and his antenna
was similar to mine. That is, he was until his
telephone went on the blink and a nice new
shiny one was installed. Now he had all the prob-
lems that 1 did.

The next thing in the major cffort was to try
shiclded wiring for the runs in the house. While
this reduced the interference measurably, it did
not clear it up completely. In addition, there
remained the practical problems of shielding
the instrument and, more important, rewiring
my home and those of my neighbors. About this
time I begun to suspect that the instrument
itself was the source of the trouble. Chasing
down the circuit for the type 500 that I had in
my home, I found that they used s couple of
varistors in the network package, and another
across the receiver unit for a sort of a.g.c. action.
None of these vuristors was used in the older
type 300 that my friend had. Assuredly, then, this
must be the cause of the trouble. But what to
do about it?

I requested that the telephone company pro-
vide me with one of type 300 units and found
out, sure enough, that this provided one way of
curing the problem. However, the type 300 had
long since been declared obsolete in this area
and no more were to be installed. Even the
units still in service would be removed some-
time in the future.

On various occasions during this period, I had
anywhere from onc to five phone-company per-
sons at the house aut one time and, after sceing
the problem firsthand, they decided that perhaps
a low-pass filter might do the trick. They pro-
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cured the parts and built up a unit.

At this sume time, we approached the mutter
with o “let’s-bypass-the-varistors’ out!ook and
after obtaining a used type 500 we went to work.
Removing the network from the case was the
worst part of the job, as they use some sort of
potting compound that does not harden and
which has the color and consistency of a cross
hetween very thick honey und u good grade of
uxle grease! However, the varistors were right
there in front of us, so we suldered leads to all
four terminals and brought them outside of
the case where we bypassed each varistor with
a 0.01-uf. capucitor.

After checking back with the telephone com-
pany, we found that both approaches worked,
but the bypassing was by far the better and,
further, was not subject to variations in effective-
ness as 1 changed from band to band. The amount
of bypassing used secemed to have no noticeuble
ctfect on the audio response.

Sometime during this phuase of the investiga-
tion, Bell Labs was contacted by the local en-
gincering group, and they (Bell) admitted to
having had a problem along this line.

There are many things to be concerned about
when making a change on a standardized item
such as a telephone. Thorough testing, simplicity
of maintenance, minimum inventory of special
items, and hundreds more. Contacting Western
Electric (the equipment manufacturer for the
Bell System) resulted in a test quantity of net-
work assemblies being manufuctured minus the
vuristors. This approach had been decided upon
at Bell Labs, unknown to any of us, and we
were about to give it the trial-by-fire ficld test.
Many tests were conducted by both Western

Klectric and the plhone company to make sure
that the use of these networks would not de-
grudeé the phone service in any maoner. The
finul result was a network (designated locally
as 425-RF) with no varistors. This, along with
bypassing the line, the receiver, and the micro-
phone button, cleared up the interference 100
per cent!

Time consumed overall, six months.

This cleared up all the type 500 phones (the
most-used model). We are still trying to get not-
works for the “Princess’’ type, since the type 425
networks are too big to fit this model. Eventu-
ally, I suppose that we will have to tackle the
tone-dialing units, and the new models with the
dial in the handset. But, with the knowledge
gained previously, it would appear to be a down-
hill fight. It would seem that this same treatment
would clear up radar and other types of radio
frequency interference. It is also possible that
this procedure may have cleared up some TVI at
the same time but, as TVI was not, a problem in
this case, I cannot be sure. But take note that the
varistors are a strictly nonlinear type of device.

Caution

This article is not meant to give the individual
wmateur the go-uhead to work on telephones, but,
since a lot of time and effort were expended in
this matter, it might be of interest to your phone
company if all else fails.

Mlash: As 1 finish writing this item, I have
heen informed that the local company (Michigun
Bell Telephone Company) has decided to stock
the 425-RI network, so that cases of interfer-
ence, such as mine, cun be dealt with suddenly
by the substitution of units. Glory be!
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Hams at Great Lakes
21 years ago. (April
1945). Two of them
are now with ARRL:
Chuck Bolvin, W4LVYV,
Southeastern  Division
Director, second from
left, fourth row; Pete
Morrow, WI1VG, the
League's  Advertising
Manager, third from
left, front row. If you
find yourself in the pic-
ture, or would like a
list of names and calls,
drop a line to Cdr.
Wilfred Munter, USN
(ret), 4135 lllinois St.,
Apt. 11, San Diego,
California 92104
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o flocent fquipment —

Lafayette 50-Watt

Mobile Linear Amplifier

HE Lufayette HHA-250 Mobile Linear Am-
AL plifier is a compact self-contained job capable
of running up to about 70 watts d.c. input, on
any frequency from 20 to 54 Mec. The driver can
be in the power range of 1 to 5 wutts, making the
amplifier usable with any small 15-, 10- or (;-meter
transceiver, including the 50-Mec. battery porta-
ble by Lafayette, described in March QS7'.

Two triode-connected 12JB6 tubes in parallel
are used in grounded-grid, with an untuned
input circuit. To change bands it is necessury
only to connect u tap wire (provided) at the
proper point on the amplifier plate circuit, when
operation on 28 or 50 Mec. is intended. A simple
r.f.-actuated switching circuit connects the driver
output to the amplifier cathode circuit, or lets
it. run “around” the amplifier if the tube heaters
are left turned off. The heater switch also
removes voltages from the control reluy cireuits.
It is thus possible to leave the amplifier con-
nected to a transceiver, and use it or not, us the
communications needs of the moment. dictate.
You can save several amperes battery drain this
wuy. The *“r.f. sensing cireuit’’ is shown in [ig. 1.

Interior of the Lafayette HA-250 Llinear Amplifier. The

power supply trans'stors and their heat sinks are mounted

on the left side of the case. Other power supply com-

ponents, including the toroid transformer (large circular

object) occupy the left half of the case, The pi-network
plate circvit is in the upper right.
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Also of interest is the transistorized power
supply. With its small toroid transformer, it is
mainly responsible for an amplifier of this power
level fitting into such u small and lightweight
package. The operating voltage on the 12JB6
plates is about 350 over the range of power in-
puts given in the performance table.

The amplifier wus tested on 50 Me. with re-
sults shown below. The maximum power gain
was obtained at the lowest power that would
actuate the r.f. sensing relay, about one watt,

Operating Conditions at 50 Mec.
Driver Plate Battery Power
Power, Input, Drain at  output,

Walts Watts 12 volts Tatls

1 33 4 amp. 7

2 42 4.6 10
3 53 1) 13
4 650) Sl 5
5 65 6 17
6 V0 615 18

vbtained from the Lufayette ILA-650 Trans-
ceiver. Another 50-Mec. driver was substituted
in order to check operation with up to 6 watts
drive. On a.m., the best linearity was obtained
in the driving power range of 1 to 3 watts. Power
gain, also best in this range, is 6.5 to 8.5 db. The
overall efficiency is not too bad, when it is con-
sidered thut the total amplifier drain from a car
battery is 48 to 60 waltts, for 7 to 13 watts output
at 50 Me. This includes the tube heaters, which
impose a standby drain of 12 watts.

The above power outputs were obtained after
the tap on the plate coil was moved over one
turn from the point specified in the instruction
rmanual. In the original position the eircuit
tuned to 50 Me. with the plate capacitor three-
fourths meshed. EKfficiency improved markedly
when the L/C ratio was mude higher by moving
the tap. It would work a shade better with two
more turns than specified, but connected this
way the coll probably would not hit 54 Mec. at
the all-ont position of the tuning rcapacitor.
With the high output capacitunce of the tubes
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Fig. 1—R.f. sensing circuit of the Lafayette linear amplifier. Power from the driver stage actuates the relay, Ka, which
then closes the circuit from the r.f. input to the amplifier tube cathodes. With the tubes cold, r.f. feeds around the tubes,
permitting operation of the station on the driver power only.

in parallel, we’'d recommend getting all the coil
possible into the circuit at 50 Me.

Tuning up is about as simple as anything
could be. The amplifier has a built-in relative-
power indicator, and you just ‘tune for max.,”
in both driver and amplifier, whether the latter
is turned on or not. The only exception to this
procedure would be with an a.m. driver of greater
power output than about 3 watts, in which case
it would be desirable to adjust driver output for
best linearity, using an oscilloscope for at least
an initial check. The Heath Monitor Scope is
fine for this.

-~ WI1HDQ

Lafayette HA-250 50-Watt Mobile
Linear Amplifier

Height: 2 inches.
Width: 9 inches.
Depth: 7 inches.
Weight: 214 pounds.
Power Requirement: 12 volts d.c., nega-
tive ground only; 1 amp. idling, 8§ amp.
maximum.
Price Class: $80
Manufacturer: bLafayette Radio Elec-
tronics Corp., 111 Jericho Turnpike,
Syosset, L.I., N.Y. 11791

Squires-Sanders

SS-1V Video Bandscanner

¢¢T)ANORAMIC reception”’ ig about 25 years old,

L and most amateurs have at leust a nodding
acyuaintance with it. Available today in both
kit ! and finished form,? it is slowly acquiring the
popularity it has deserved from the start.

The SS-1V Bandscanner offers panoramic
reception in a slightly different form, and it takes
a little getting used to. The usual panoramic
adapter presents a few hundred kilocyeles of the
band on an oscilloscope screen, and signals show
up as vertical traces, or “pips,” on the screen.
As the receiver is tuned, the pips move wacross the

t*Heathkit HO-10,"" QST, December 1413.
¥ *Radiaphone Band Seanner Uanoramic Receiver,”
QST March 1962,

June 1966

screen, and the signal one hears in the receiver
is the one represented by the pip in the center of
the screen (when the adapter is properly set up).
The Bandscanner is used with the SS-IRR
receiver,® a multiple-conversion set that tuncs
the ham bands and beyond in 500-ke. segments.
The Bandscanner ciun show the full 500 ke. if
desired, or anything less down to a few kilo-
cyeles. The main point of difference between the
$S-1V and other panoramic accessories is thut
the prescntation doesn't move ucross the scope
face as the recciver is tuned. Insteud, u small
identification blip extending down below the base
line shows where the receiver is set. As the re-
3 “Squires-Sanders SS-1R Receiver,” QST, May 1964,
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A three-quarter wraparound case is used for the SS-1V,

similar to that used for the SS-1R receiver. The U-shaped

top, back and bottom cover (not shown) is held in place

by four screws. Shield can at right houses the 60-kc.
high-voltage supply.

ceiver is tuned, this little blip moves across the
band.

The ubility to show a 500-ke. segment of the
spectium is quite an advantage in keeping track
of “dead” bands. While concentrating on 14 Me.
for DX, one hag only to flick the receiver’s bund
switch to 21 or 28 Me. for un instant check on
the uctivity (or lack of it) on those bands. The
receiver tuning dial doesn't have to be touched.

The Circuit

The SS-1R receiver has a crystul-controlled
front end and a first (bandpass) i.f. of 5.0 to 5.5

Me. This 500-ke. segment is sampled at the out-
put of the bundpass filter and fed to the input of
the 8S-1V Bandscanner. After wmmplification in
a 6(GGM6 bandpass stage (see Fig. 1), the signuls
are passed on to & 6GBAT mixer stage. The oscillu-~
tor section of the mixer is frequency-modulated
by a sawtooth wave that is also fed to the
horizontal deflection plates of the scope. Two
voltage-dependent cupacitors are used in the
modulator.

A two-stage i.f. amplifier follows the mixer.
This i.f. at 1 Mec. has six tuned circuits and a
bandwidth of about 1 ke. Detected output is
amplified in a push-pull amplifier, V5, and fed
to the vertical deflection plates of the scope.
Linear response is obtained when no a.g.c.
voltage is used; moving o panel switch to Loa
applies detector output to the lust i.f. stage aund
yives a logurithmie response. One normally uscs
the log response in a crowded band: in a “dead”
band the linear sctting provides slightly better
weak-signal indications.

Thus far the SS-1V is simply a fixed-tuned
panoramic presentation of the 500-ke. segment
existing in the bandpass i.f. of the receiver.
To observe only a portion of the band, the
opecrator twists two panel controls that vary
the amplitude of the suwtooth wave (bandwidth)
aud the d.c. bias on the frequency modulator
(offset).

Getting the little downward blip that locates
the receiver tuning takes u bit of doing. The
swept output from the oscillator V'op is amplified
and fed to a crystal-controlled mixer, V.
The output of the mixer, sweeping 2.75 to 2.25
Me. as the oscillator sweeps 6.0 to 6.5 Me,, is
filtered and applied to a second mixer, Vija.

AMP MIXER ILE ILE  DET. VERT. CRT
. AMP
vy vy v Ve
Mc. 1.0 Me. 1.0 Mc.
6BAT 6AUS ; 3P
g GRID H
o—€
%% BLANKING
f\AMP.
l|20w7I > N
HORIZ HORIZ. Ve
v 0SC. AMP
13A
MO0 Y (o)
«zow7E @ —>
von (BKES
F)
~__IsT MARKER 280 MARKER  0SC-  TRIGGER MARKER
MIXER MIXER FILTER AMP MY,

V.L.0. IN
6.0-6,5 Mc,

8.75Mc.

Fig. 1—Simplified block diagram of the SS-1V Band-
scanner, Although not shown on the diagram, the high-

voltage supply rectifies the stepped-up output of a
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60-ke. oscillator, to give 2500 volts for the
cathode-ray tube.
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T'he oscillator signal for this mixer is provided
by the tunable oscillator in the receiver. Assume
the oscillator is set at 6.3 Mc., as it would be when
receiving a 14.3-mc. signal.

¥ollowing the second mixer is an “oscillator/
tilter”’, a triode and an 8.75-Me. crystal. 1t is
connected in the Pierce oscillator circuit, but it
is operated below the threshold of onscillation.
When the output of Vija is exactly 8.75 Me.
(ag it will be, in our case, when the output of
Vop i8 6.3 Mec.) a short pulse is gencrated and
passed along to the trigger amplifier, Vyg.
A bistable multivibrator, 1’1y, is triggered “on”
hy the pulse. The leading edge of the resultant
step waveform is differentiated and clipped and
applied to the scope through the vertical wm-
plifier. (The multivibrator is triggered back to
the “off”’ condition during the *blanking” or
retrace period.) In 4 crowded band it is sometimes
difficult to spot the marker immediately, but
under these circumstances it is a simple matter
to turn down the intensity control. The signals
tude down with the control but the marker, with
intensity independent of the control, stands out
un the scope face.

The overall sensitivity of the system, SS-1R
plus SS-1V, is such that one can spot visually

just about as weak s signal as caun be copied
readily. In other words, once you get used to
distinguishing a signal from the buckground
noise, you cun dig right down into the noise.

Provision is included for using the BRand-
gcunner to monitor transmissions, and to this
end an envelope detector is included. The change-
over cun be made to work automatically, trans-
mitter monitoring during ““ transmit’”’ and band-
scan while receiving. Also, the Bandscanner can
be connected to perform many of the general
functions of an oscilloscope.

— Wi1DbX

Squires-Sanders $S-IV Video
Bandscanner

Height: 7Y, inches

Width: 1313 inches

Depth: 13 inches

Weight: 18 pounds

Power Requirements: 350 watts, 115
v.a.c., 30-60 c.p.s.

Price Class: Under $450.

Manufacturer: Squircs-Sanders, Inc..
Millington, N. J. 07916

WWY Moving to Colorado

ARRING & last-minute change in plans, the

WWYV in Greenbelt, Md., will go off the air

ab 0000 GMT, July 1, 1966. At the same time

the new WWYV in Fort Collins, Colo., will begin

operation. WWVB (60 ke.) and WWVL (20 ke.)

have been in operation from Fort Collins for
some time.

At the new location, the transmitter building
ig built into the side of u hill, so that it will
have a minimum effect on the radiation from
the scparate vertical half-wave antennas. High
cquipment reliability is expected by running the
transmitters at half their rated capability.
Three 20-kw. transmitters will radiate 10 kw.
on 5, 10 and 15 Mc., with a fourth trapsmitter
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on standby. Similarly, four A-kw. transmitters
will operate at 2.5 kw. on 2.5, 20 and 25 Mec.
In addition to the separate antennas mentioned
above, two identical general-purposc antennas
will be on standby and used when a regular
antenna is out of order or being serviced.

It is expected that most North American
users of the WWYV hroudcasts will get better
reception from the ncew station. In addition,
the transmitted frequencies and time standards
will be more accurate. The National Bureau of
Standards Radio Standards Laboratory, re-
sponsible for the standards, is located at nearby
Boulder, Colo.

- WibX

The Nation Bureau of Standards radio
station, WWYV, at Greenbelt, Md.,
{above) will close on July 1, 1966.
Simultaneously the new WWV at
Fort Collins, Colo., will begin operation.
WWYV was established in Washington,
D. C.in 1923 as the first U. S. standard
frequency station. (Photographs of the
new WWYV were not available at the
time of writing.)
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o Vectnical (Covrespondence

ON USING THE SMITH CHART

Technical Editor, QST:

The articles by Gerald Hall on the use of the
Smith Chart (QST, January and February 1966)
were timely, well written, and very interesting.
Amateurs may like to know of two variations of
the Smith Chart that are available from Kay Elee~
tric Company, Pine Brook, New Jersey. One is an
expanded-scale chart limiting the user to voltage
standing-wave ratios (v.s.w.r.) of 1.58 or less. It is
useful in meticulous laboratory-type measurements
with almost-matched lines. ‘The second variation is
a plastic-encased chart, in both full-scale and ex-
panded-scale versions, with a matte finish on front
capable of taking pencil lines or of being erased
cleanly for reuse, aud a clear plastic backing covering
instructions for use on the reverse side. The Eimeloid
device mentioned by Hall, by the way, also comes
with brief directions printed on the back.

In my work with v.s.w.r.’s I have from time to
time run across some charts in which the directions
**Wavelengths toward Load' and ‘ Wavelengths
toward Generator'' are reversed. That is, the senses
(counterclockwise and clockwise) described by Hall
ure reversed. These charts are used where the posi-
tion and shift of position of a voltage minimum in
the standing-wave pattern is measured, with respect
to the load or the generator, in making an im-
pedance measurement. This is the common practice
in making measurements at microwave frequencies
in waveguide, for instance, using slotted-line tech-
niques. ‘The amateur should check his charts to
make sure that they agree with Hall's description,
which is correct for the method of using the chart
that he describes.

One further note of interest: In applying matching
stubs to an antenna system, for instance, the stub is
in parallel with the load in most instances, and the
admittance warkings (conductance and susceptance)
on the chart may be used advantageously. T find
admittance, knowing normalized impedance, just
extend the radial line from the impedauce plot
through the ceuter of the chart to the point on the
v.s.w.r. circle diametrically opposite the impedance
plot.

As Hall implies, practice a little and you will ind
the Smith Chart as easy to use as a slide rule, and «
wonderful help to the experimentalist who likes to
play with antenna systems aund feed lines. — Robert
D. Hatcher, W3RIL, 2820 .Albemarle St., N.W.,
Washington 8, D. (.

TRANSISTOR REGENERATIVE DETECTOR

T'echnical Editor, QST

The article ** A 5-Band, 3-Transistor Receiver'’ in
January 1966 QST was of considerable interest to me
because it shows a receiver based on the transistor
regenerative detector, u circuit which hus been
eousistently misunderstood and misdesigned. Like
the crystal receiver, another apparently simple
device, it has been investigated empirically by the
experimentalist und viewed with disdain by the
technically competent as too simple to deserve
notice.

The author of the urticle is quoted as comparing
his detector to a plate detector ‘‘because of certain
circuit similarities.” This is as opposed. apparently
to it possible resemblance to ygrid-leak detectors,
and is understandable in the case of a superficial
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examination of the circuit configuration. This is
representative of the eurly and continuing attempts
to analyze the functioning of transistor circuits by
identifying the vacuum tube anulog to permit analy-
sis in familiar terms. There are dangers in this tech-
nique, as will be demonstrated.

A vacuum-tube plate (or anode) detector is a
large-signal detector, operating without grid current
at high initial bias and low initial plate current.
Detection etficiency increases with carrier amplitude
and negative bias. Detection occurs as a result of
the “non-linear relationship that exists between grid
voltage and plate current'’ (Terman, Radio-fngi-
neering, tirst edition, 1932, page 280). Clontrast this
to the transistor circuit shown, where the static
collector current is adjustable over the approximate
range 1.0 to 1.5 ma., which is definitely not neur
cutoff,

In Transistor Circuit Fnyineering, Shea, first
edition, 1957, transistor detection and regenerative
detection are considered on pages 280-203. Curves
are presented for small signal detection by the 2N78
and the 2N137, showing optimum operating points
at emitter currents of 25 and 50 microamperes,
respectively. The text discusses the compromise
between low emitter current for maximum non-
linearity und high detection efficiency, and higher
emitter current for increased stage amplification.
The interaction of the two phenomena results in a
characteristic with a broad peak. Regarding regener-
ative deteetors, ** the sensitivity increases as the bias
is decreased.” The author states that rectification
takes place ut the emitter diode; 1 do not agree. Lo,
Endres, Zawels, Waldhauer, und Cheng, in
Transistor Klectronics, Prentice-Hall, 1955, pages
421429, state ‘' Thus_the collector detector .
may be viewed as operating either by virtue of the
nonlinear transfer characteristic, or as a result of
rectification in the input circuit and subsequent
amplification. Indeed it is shown in Sece. 11.12 that
irrespective of which nonlinearity is considered
basie, the calculated optimum emitter-voltage bias
point for the two nonlinearities is the sume.”

I submit therefore that the published analysis is
incorrect, and that optimum operation will not be
realized in the published circuit. Indeed, the possible
operating point will result in poor operation,
discouraging the experimenter who attempts to
construct the receiver as described. The optimum
bias point does not lie between the values of 1.0
and 1.5 ma., but at a considerably lower value. The
stage gain-feedback product must be sufficient to
provide regenceration, but this can be controlled by
the feedback circuit.

The base-bias network should be modified to
provide u 22K resistor from the supply bus to the
base feed point, with the 10K potentiometer con-
nected as o rheostat from that point to ground.

These conelusions and recommendation are based
on the authorities and references cited, and on my
own considerable experimental investigations of
regenerative trausistor Jetectors ut broadcast
frequencies. The principal experimental configura-
tion is a tuned circuit with adjustable antenna and
transistor coupling, variable regenerative feedback
with a rotatable tickler in the traunsistor collector
circuit, and broad capability of adjustment of the
operating point, including the region near zero
emitter and collector curreut. Needless to say,
experimental investigations agree with the theory.
The effect of regeneration does not scew to be an
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increase in gain us much as an increase in detection
officiency by inercased amplitude of the modulated
carrier signal applied to the noulinearities of the
transistor, thereby increusing the audio output.

I agree that the published circuit will have some
audio output as a result of the transistor:non-
linearities and the large-amplitude signal created
by regeneration, but the result will not. be optimum.
The operation of the circuit as shown corresponds to
a regenerative r.f. amplifier, with an audio com-
ponent available as an incidental by-product.
— Gleorge A. Schlosser, 4183 171st Place N.E.,
Bellevue, Washington.

CROSS-MODULATION IN RECEIVER
R.F. PENTODES

Technical Editor, QST

A number of correspondeunts have questioned the
author about the cross-modulation characteristics
of the 6EH7 frame-grid r.f. amplifier which was
mentioned in his February 1966 QST article.

(Cross-modulation occurs when a strong adjaceut-
channel signal modulates « desired, but relatively
weak, signal in the operating channel. This modu-
lation process occurs when the signal amplitudes
exceed the linear operating capability of the r.f.
amplifier. The remote-cutoff tube was developed to
nperate as a linear amplifier with large signal ampli-
tudes. This tube type utilizes a grid structure which
will maintain linear control of the plate current
when a large grid bias is used (cathode hias plus
a..¢.). The design of the a.g.c. detector circuit is
very important for receivers which are to have a
minimum of cross~-modulation.

LAST
I.E AMR "
L 1 woam
DET.
% o, +150V,
1-18 5£ FAST ATTACK -
pf. DIODE wee. &\
{1 (SOK
INSI6 -
1.5 MEG,
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+— AN ! BUS )
A.G.C. R W 820K _I_
DETECTOR Y.
IN276 E‘D?.EIY\? wa.
CLAMP
Latad DIODE
Fig. 1

The ability of an r.f. amplifier to handle large
signal amplitudes without producing crouss modu-
lation is synonymous with its ahility to have useful
transconductance when the grid bius is great enough
to handle the large signal amplitude. The term
*‘useful transconductance’ implies that the tube is
still functioning as an aroplifier — it is not cut
off. A cross-modulation figure of merit for r.f.
amplifiers could simply be the product of the mini-
mum transconductance and the corresponding large
bias voltage as given in the tube data sheets. If a
comparison is to be made among tubes which have
different values of maximum transconductance, it
will be necessary to speceify a standard value for
the minimum transconductance: If a small standard
value, such as 10 micromhos, is used for the trans-
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conductance the best figure of merit is obtuined
with the tube which has the largest grid bias at
thut transconductance. The control-grid bias neces-
sury to maintain this minimum gm may be deter-
mined from the operating curves in the data sheets.
1t might be necessary to extrapolate the curves for
any particular tube to determine the standard mini-
mum gm value. It will also be necessury to specify
the circuit configuration for the screen grid, since
the voltage on the screen grid competes with the
bias on the control grid to maintain the ym.

The best screen-grid circuit for low cross-modu-
lation performance consists of a secries dropping
resistor between the screen grid of the r.f. amplifier
and the full B4+ voltage which is available in the
receiver.

Several remote-cutoff pentodes have good repu-
tations for low cross-modulation. The 6SK7 and the
6BA6 are good exumples. The 6SK7 data shects
show that this tube will have & gm of 10 micromhos
with a grid bias of —50 volts and a screen-grid
voltage which is derived from a 39K series resistor
tied into the plate supply of 4250 volts. The 6BA6
data sheets show that this tube will have a gm of
10 micromhos with a grid bias of —55 volts and a
33K screen-grid series resistor. The 6EH7 data
sheets show a gm of 10 micromhos with w grid
bias of -27 volts and a 22K screen-grid dropping
resistor. For the 6 8H7 in the author’s earlier article,
the series screen-grid resistor should be 39K ohms
when the B4 is 250 volts. There should not be u
resistor from screen grid to ground as shown in the
article.

Several other factors must be kept in mind when
considering the cross-modulation characteristics of
r.f. amplifiers: The cathode bypass capacitor must
be u bypass of r.f. frequencies but not audio fre-
quencies. The selectivity ahead of the control grid
of the r.f. amplifier must be as high us possible;
two or three tuned circuits would be a great help.
The a.g.c. detector circuit must respond fast enough
to work with s.8.b. and c.w. as well as provide
sufficient bias to protect the r.f. amplifier from
adjacent-chanuel cross-modulation.

The scleetivity ahead of the control grid usually
is determined by only one tuned circuit. The Ham-
marlund PRO-310 general-coverage receiver used
two tuned circuits ahead of the r.f. grid with excel-
lent results. Those receivers which have two r.f.
amplifiers, such as the NC-183D and the SP600
line, would benefit by cascading the first two tuned
circuits and using only one r.f. amplifier.

The fast-attack, slow-release, delayed u.g.c. de-
tector shown in Fig. 1 is reccommended for c.w.
and s.s.b. as well as a.m. signals. It responds to
adjacent-channel signals by virtue of being tied
into the primary of the last i.f. amplifier. It provides
a constant load on the i.f. transformer since the
delay voltage opcrates on the a.g.c. bus and not
on the a.g.c. detector diode. The small coupling
capacitor should be increased until the strongest
local a.m. signal is not distorted. If this capacitor
is advanced too far, the audio volume level will
be reduced.

It should be noted that the remote-cutoff r.f.
pentode that has best cross-modulation character-
istics .does not have the best low-noise, high-sen-
sitivity figure of merit. However, the author finds
the 6EH7 to be very adequate on cross-modulation
when used with the a.g.c. detector in Fig. 1 and a
series screen-grid resistor. The 6 EH7 is superior for
high sensitivity and low noise, as discussed in the
eurlier article. — Joel Balogh, K3CFA, P.O. Box 327,
Lemont, Penna. 16851,
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A Two-Meter Pocket Receiver

A Solid-State Superregen

BY DOUG DE MAW.* WICER

0N00NANN00000000000000000000Q

Q0000002002000 02000Q05

Many of the solid-state v.h.f. superregen
circuits previously published are tricky
to get working, require bias batteries.
and employ cxpensive transistors. This
circuit is simple, inevpensive to build,
and has no gimmicks to complicate the
initial setup of the unit. Although this
article shows how to modify low=-priced
transistor radios for use with the 2-meter
detector, the 1-transistor front end can
be used with most any of the prewired
solid-state audio modules that are cur-
rently available.

TEO0B000000008805630

JS00B00000000000000008080000
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rompleted in a single evening? Here is o little

superregenerutive receiver which covers 143
to 149 Mec., receives a.m. signals *‘solid-copy "
fashion when they ure well modulated, and
operates smoothly without “dead spots” in the
tuning runge.

The basic assembly is a sulvaged 6-transistor
2.m. browdeast receiver with its front-end and
i.f. sections stripped from the circuit bouard.
An “intermittent” in the r.f.-i.f. section had
frustrated all attempts to cure it, but since the
audio chunnel was in good operating condition,
it seemed like u good idea to muake use of it by
adding a I-transistor 2-meter detector uhead.
The final result was a practical and inexpensive
shirt-pocket receiver. The original cost of the
u.m. radio was under $5.00, and the added parts
to get it operating on 2 meters came to less than
£3.00.

INTF;RESTED in a short-term project that can he

Conversion Information

Most transistor radio circuits are similar and
contain three or four transistors in the audio-
amplifier section. If possible, sketch the audio
vircuit on paper for later reference. This part
of the circuit can be identitied by its audio
transformers, speaker connections, electrolytic
enpacitors and volume control. The a.m. detector
i8 usually a germanium diode und is located ut
the input terminals of the audio chunnel. Mauke
certain that u blocking capacitor is between 72y
and the base terminal of the first audio stage to
prevent short-circuiting the d.c. bus. Retuin
the speaker, volume control and switch, battery
clips, and earphone jack. Thesc parts will be
used later.

Once the unneeded components are removed
from the board, the circuit of Fig. 1 can be wired
into the open ares that remains. Fig. 2 shows
the layont used by the author. The original
tuning capacitor wag removed and a S5-pf.
miniature variable was mounted in its place,
ullowing the tuning shaft to protrude through the
original hole in the case. The curphone jack,
lncated at the top of the case, is used as a con-
nector for a whip antenna. Some receivers have
the earphone hardware on the side rather thun
at the top: in that case, relocate the fitting so
that the antenna can be plugged into the top of
the receiver.

The battery polarity in the 2-meter circuit
will have to be juggled to match that of the audio
amplificr. Fig. 1A shows how a p-n-p transistor
can be used when the positive battery terminal is
grounded. Fig. 1B is aun alternate circuit which
permits the use of an n-p-n transistor. You will
note that the negative ¢nd of the supply goes

* Assistant Technical Editor,
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to the emitter circuit aud the collector's d.c.
return i8 to ground. Either circuit will give
sutisfactory performance and the choice is up to
the constructor.

The unused copper strips on the circuit board
can be used as tie points for the new components.
Make certain that uny strips so used are dis-
connected from the audio amplifier so that short
circuits cannot occur when the receiver is tested.
A juckknife will serve nicely to remove unwanted
sections of the printed-cireuit strips.

Circuit Data

The incotning signal is coupled into the
receiver by connecting the untenns to a tap on
In through a 10-pf. capacitor. For best sensitiv-
ity, the exact tup point will have to be determined
experimentally. If the tap is pluced too far up
on Iy the receiver will not superregenerate
because of overcoupling to the antenna. The tap
will usually be between !4 and 1% turn from the
yround end of Lj.

Ry

144-148 Mc.
470

ng l !(_“'
Ji 10 10 =5
ANf'l—l(“jv—T s%gl:NlNG

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS (pf.);
OTHERS ARE IN PICOFARADS ( pf. OR ppt);
RESISTANCES ARE IN OHMS; K = 1000.

The value of Ry, which estublishes the vperat-
ing bias for @y (or ()2), will depend upon the type
of transistor chosen. The optimum value will
permit smooth regeneration and will enable the
detector to “‘start” immediately upon applying
battery voltage to the circuit. In the author’s
model, 0.47 megohm was suitable. 1lowever, u
resistor value as low as 56,000 ohms was necessary
with some transistors tried.

The value to be used for Ry will depend upon
the voltage required by the audio section of the
receiver. Some transistor radios use 3 volts,
while others use 4% or Y volts. In the present
case, o 10,000-ohn resistor proved tu be satis-
fuctory. If too much resistance is used, the
detector will not go into superregeneration. A
miniature 50,000-ohm potentiometer can be
substituted for the fixed resistor, permitting
oun-the-nose adjustment of the regeneration.
The best operating point is just into the region
where the circuit breaks into superregeneration.
At that point the sensitivity is maximum.

A

euf
£ AuDIO
(—oTo
g 2 | l AMP.
" R
LO-Z 3
...A...;ieAm

=9V. +9V. e

(A)

R
144-148 Mc. 470 RFCz T M
47_0I ) jL:: :}.:.ooz jL:.oor | i'jv: TO AUDIO
) - o AMP,
P
4 HI-Z Lo-z ‘AIR
1 5 GA»?
.

%TUNING
Cy

souf |~

15V,
Mk

=avVv. +9V. e

(B)

Fig. 1 —Schematic diagram of the superregenerative detector. At A, a p-n-p transistor hookup is shown. An n-p-n tran-

sistor can be used by changing the circuit polarity as illustrated at B. The circuits are tailored for use with radios that use

the positive supply line as common, Decimal-value capacitors are disk ceramic. All other fixed-value capacitors are disk
ceramic except those bearing polarity marking, which are electrolytic. Resistors are Y2-watt composition.

Ci—5-pf. miniature variable capacitor (Hammariund
MAC-5).

Ca—See text.

Jx—Earphont)e jack in receiver or phono connector (see
text).

Li—4 turns No. 16 bus wire, Ya-inch diam., Y2 inch long.
Tap Y turn from ground end (see text).

Qi—RCA 2N711 suitable. Other usable types include
2N705, 2N2996, 2N960, 2N964, 2N974, and
2N2635,
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Qa—N-p-n transistor, RCA 2N706A suitable. Other
types include 2N708, 2N918, 40217, and
2N3662,

Ri, Rz—See text.

Ra—Audio control from modified a.m. receiver (see text).

REC1—1.8-ph. r.f. choke (Ohmite Z-144 usable).

RFC2—2.5-mh. r.f. choke.

Ti—Transistor interstage transformer, 10,000 ohms to
2000 ohms c.t. (Lafayette 99R6126 usable).
Use Y2 of secondary winding.
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Audio output from the detector is taken from
the collector, passed through a quench-frequency
inductor (RF(9), and coupled into the audio
amplifier through a small interstage transformer.
Attach €2 us close to the collector terminal as
posgible to assure effective hypassing at 144 Me.
The audio gain control, Ky, an original component
frour the b.c. receiver, is uacross one half of
the secondary winding of 7'y, Since most pocket
w.m. receivers are able to provide 100 milliwatts
or more of audio output, the gain control will
he useful when listening to strong signuls.

The tinishing touches can be put to the receiver
by installing s minlature phone plug on one
end of u 21-inch length of stiff wire and plugging
it into Jy. This wire, which serves as a quarter-
wavelength antenna, turns out to be resonant
at 145 Me. A 19-inch whip such asg is normally

Fig. 2—Inside view of the pocket receiver. The detector
circuit is at the top of the unit. Audio gain control Rs
is at the upper left. Transformer T; is shown at the lower
left corner of the circuit board, just below the 2.5-mh. r.f.

choke, RFCa. The audio-amplifier circuit is visible at

the lower right.

used for mobile and fixed installations proved to
be electrically short on the hand-held receiver,
in the absence of a ground plane ugainst which
to work. If desired, u phono jack cun be used ut
J1, making it an easy matter to attach the re-
ceiver to o fixed-station antenna for DX listening.
The whip antenna, could be mounted in & phono
plug, making J; adaptable to both fixed and
portable antenna usc.

How It Works

The completed receiver will “‘earn its salt"
at ham picnics, hidden-transmitter hunts, and for
civil-defense monitoring. Other uses for the
unit will no doubt become apparent to the
builder once it is assewbled and ready to use.

In checking the performance of the little super-
regen, at the author’s home the signal from
WIAW, some 15 miles distant, completely
quieted the hiss noise in the receiver using only
the whip antenna. Low-power stations using
Communicators were copied Q5 at distances up
to 25 miles away — indicating that the receiver
wus more than just a novelty!

One word of caution: Do not operate the
receiver in the immediate vicinity of 4 2-meter
transmitter. Doing 8o could result in & burned-
out transistor at Q. Also, a certain amount of
receiver radiation is inevitable since there is no
isolation between the detector and the antenna.
It would be wise to avoid using it in the imme-
diate vicinity of other 2-meter stations if you
wish to remain on friendly terms with their
operators.

If a discarded broadcast receiver is not avail-
uble, the detector circuit can be used in combina-
tion with any of the audio-amplifier modules
presently on the bargain market.

Finally, & word of warning for those who have
not. worked with superregenerative detectors:
The receiver is of no value for c.w. or 8.8.b., and
it is unsatisfactory for n.b.f.m. reception in that
the signal will appear as an unmodulated carrier.
All signals will be us “broad as a barn.”” On a.m.,
don't look for the first-rate sudio quality that
cun be expected from u superhet receiver. The
useful features of the superregen are its good
sensitivity, its a.g.c. action — which may surpass
that of many communications receivers — and
its inherent noise-limiting ability, which is
e-speua.llv helpful when listening on 2 meters in
noisy areas. [@sF=]

\_&ysuaysﬂ_

WASLQN wus working W5HTV mobile, who
wus en route home from the Huntsville, Alabama
Hamfest. WSHTYV suddenly interrupted his trans-
mission with “Oh, oh . .. looks like somehody
drowned ahead . . . they're pulling him out of the
water . . . lots of people and cars here . . . stand-
by (two minutes of silence) ‘ Well, everything is
okay, it was just a baptizing . . ."”
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71-yeur-old ham, ZL1ANI, living alone in
Bullcr Street, Wuihi, New Zealand, struggled to
his transmitter to send out an appeal for help after
he suffered a heart attack. Thirty-five miles away
in Matamata, ZL1ACL, E. C. Amon, answered his
call. A doetor and an ambulance were sent to the
home of the sick man, and he was taken to the
hospital.
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The author points the way to a func-
tional application of the popular Com-
‘mand-scries receivers. This article
deseribes a simple method by which the
BC-155, and like veceivers in this group,
can be placed in operation without the
need for extensive effort on the part of
the user.

- BC-455

Unconverted

BY WILLIAM L. HdLBROOK,* WABWPD

Command-type receivers have gained quite

a bit of popularity among huns in portable,
mobile, and tixed-station applications. Most of
the articles concerning these units call for some
degree of conversion before they become useful
to the amateur. These conversions are fairly
simple and busically require the removul of
the accessory plug on the front panel, then
putting in s gain control, phone jack, and b.f.o.
switch in place of the accessory plug. For 12-volt
operation, the flaments must be rewired and
a suitable power supply must be built. This
results in a fairly neat and dependable receiver
setup for the 40- or 80-meter ham bands (BC-455
and BC-154, respectively).

These units cun be put into operation, ‘‘mili-
tary style,” as 1 did, by putting the receiver
(with its dynamotor) into the fused rack
MT-7A/ARR-2, und plugging cables from the
battery and remote-control box into the ap-
propriate jucks on the rear of the rack. Also,
headphones can be plugged into any one of six
headphone jucks.

'ng"»lﬂgi')—Verbena. Drive, Palm Springs, California.

‘[N the past years, the BC-155 and other

A look at the BC-455 receiving setup. The receiver is at
the right, the control box in the foreground, and the
speaker and power supply are at the rear,

June 1966

The hookup and operation of the receiver
and itg associated equipment are explained in
the following paragraphs.

The Remote-Control Box

The remote-control box (BC-450) is a metal
box, measuring ahout 4 X 914 inches, in which
there are three volume controls, three on-
off /c.w./m.c.w. switches, three phone-juck selec-
tors, four phone plugs, and remote-tuning
verniers for the simultaneous operation of three
receivers. These units can be purchased for a
couple of dollars from most surplus-radio supply
houses along with connecting plugs that cost
ubout 50 cents euch.

The control box is connected to the jack next
to the fuse clips on the top rear of the receiver's
rack with S-conductor cuble, such as Belden
S418. Also, a flexible shatt can be connected, if
desired, from a spindle knob on the receiver to
another spindle knob on the control box in order
to utilize one of the remote-tuning verniers.

Power Supply

A common problem with surplus equipment
is the power supply. My solution to this problem,
with the BC-455, was to mount the standard
DM-32 28-volt dynamotor on the mounting
platform of the receiver and then connect 24
volts to the 2-prong jack on the side of the rack.

The power supply I use is shown in the photo
at the left and in Fig. 1. This supply uses a
24-volt filament transformer, rated at sbout 1.5
amp. or more. The receiver can be powered in
wimergencies by two 12-volt storage batteries
connected in series. Because of moderate current
drain on the battery, it should he possible to
operate the receiver from the storage batteries
for several hours, a real benefit during emer-
gency conditions. '
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Fig. 1—Schematic diagram of the power supply used by the author. C1 is electrolytic. R1 is composition,

CR(—-CRg4, incl.—Selenium bridge-rectifier stack, 36 volts
input at 1.5 amp., or four 50-p.i.v. 2-amp. silicon
diodes, bridge-connected as shown,

Receiver and Rack

The BC-455, and its 80-meter counterpart,
the BC-454, is o t-tube superheterodyne using
n 128K7 us wun r.f. amplifier stage, a 128 as the
mixer, and two more 128K 7s asg the i.f. amplifiers.
The second detector and b.f.0. is a 12SR7, while
1 12A6 is used as the sudio amplifier. The metal
cuse of the receiver serves to shield the unit.

Triple, double, or single receiver racks can be
obtained, depending on the number of receivers
to be operated. The schematic diagram of =
single rack is shown in Fig. 2.

As already mentioned, the 2-prong conncctor
on the side of the rack is where the 24 volts is
vonnected to the unit. The control box is con-
nected to the 8-prong jack on the top of the
ruck by means of a cable. Nothing needs to be
connected to the two 6-prong fittings on the other
side of the rack. Cables from the modulator units
of the SCR-274N transmitters are connected to
these jacks for side-tone operation and play no
role in the operation of the receiver.

Directly below the power connector are two
phone jacks, designated as A and B (J12 and
J13, respectively, in Fig. 2). Two other jacks,
also designated A and B (Jy4 and Jis), are lo-
cated at the front of the rack along with a
selector switch. This switch, like the phone
switches on the control box, is used to switch
vither the A or BB phone jacks, including the

S1—D.p.s.t. toggle switch.
Ti—24-volt, 2-ampere transformer.

jacks on the control box, into the receiver's
output. In this way, as many us three headphones
ean be plugged into cither the A or B phone
jucks, depending on which position the phone-
line selector switch on the control box, or the
one on the rack (S3), is in.

All six of the phone jacks (both the A and B
phone lines) can be switched into the output by
changing the positions of the phone switch
on the control box to either the A or B position,
then placing the switch on the ruck in the opposite
position.

Finishing Up

The necessity for major counversions, such s
working over the tuning-capacitor assembly for
greater bandspread, removing the a.v.c. for
hetter c.w. reception, and the addition of
noise limiter ¢an best be decided by the reader.
However, all that remains to be done is to plug
the power supply into the wall socket, turn the
on-off switch to the desired mode (c.w. or m.c.w.)
and attach a speaker or low-mlpcd.tnce phones
to one of the phone jucks.*

I know that you'll be as pleased with the
perform:mcc of the rec eiver us I was. 05—

2 [f a speaker i used, the low-impedance output of t.he
receiver (approx. 600 ohms) will have to be matched to the
speaker. This can be «one by inserting a 500-ohm line-to-

voice-coil transformer between the headphone jack and the
speaker, — fditor.

Fig. 2—Schematic dia-
gram of the MT-7A/
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A NOISE-LOCATOR RECEIVER

Battery Operation and Wide Frequency Range for Finding Noise Sources

BY DOUG DEMAW,* WICER

by a variety of devices, some of which re-

quire painstaking effort to locate. Many
of these noise sources can be tracked down by
listening to a portable recciver and secking out
the area where the noise is the loudest. Such a
receiver should be light weight, dry-battery
powered, and should tune from the broadcust
band through some portion of the v.h.f. spectrum.
Additionally, since such a receiver will enjoy but
periodic use, the cost of the unit should be nomi-
nal. This article describes a receiver that tunes
from the broadcast band through 225 Me.,
operates from a pair of replacement-type 9-volt
hatteries, and is made up from readily available
components. 1t can be used to locate man-made
noises as described in a recent article in QST.!

The Circuit

The heart of the noisc-locator receiver is an
S-transistor pocket radio. This unit serves inde-
pendently as a 550 to 1650-ke. receiver when
searching in that part of the spectrum. By setting
the tuning dial to 1650 ke. and activating the h.f.
plug-in tuner shown in Figs. ! and 2, the pocket
receiver serves us a fixed-tuned i.f. and audio
channel during reception in the 2 to 25-Me. runge.
A gecond plug-in tuner covers the range between
75 and 225 Me.

Both tuners are transistorized, each containing
o mixer und oscillator. Because of the simplicity
of this type of circuit, the receiver has very poor
front-end sclectivity, and strong oscillator har-
monics result in a double tuning range, enabling
the operator to tune quickly to the frequency of
greatest noisiness. The 25-75 Me. range is cov-
ered on vscillator harmonics. Because of the poor
image ratio the receiver is useful only as a noice-
locating device, and should not be expected to
perform as u communications receiver.

The tuners are wired to operate with the posi-
tive terminal of the battery grounded. Since most
transistor radios are set up in that fashion, this
makes it possible to use a single Y-volt battery to
power the entire receiver should the builder de-
sire to do so. However, in its present form the

MAN—ma.de radio-interference noise is caused

* Assistant Technical Editor, QST.
t Nelson, Electrical Interference, Part I, April 1966
QST; Part 11, May 1966 QST.

With simplicity and low cost the keynotes,
this noise-locator receiver was designed as
a follow-up to the two-part article by WA6
FQG in April and May QST. This portable
receiver can be used to pinpoint the source
of electrical noise in your neighborhood.

June 1966

§-transistor radio has its own 9-volt battery and
the battery voltage for the tuners is secured from
a separate source, BT1.

The i.f. output signal is fed into a ferrite loop
antenna (L;3) which is8 mounted adjacent to the
built-in antenna of the transistor radio. L;; is
tuned to resunance at 1650 ke. by adjusting Cp,
4 3-30 trimmer. By placing L3 in close proximity
to the built-in antenna in the transistor radio,
excellent coupling at the i.f. results.

When tuning from 2 to 225 Me., the signals are
picked up by a whip antenna which is mounted
on the side of the cabinet. A stundard auto radio
antenna is used in the author's model and pro-
vides more than ample sensitivity for noise
hunting, even with the whip fully collapsed.

Construction

It is not practical to specify dimensions for the
over-all unit because the transistor radio selected
by the builder will dictate the mounting tech~
nique to be used. The tuners, however, cun be
built in & manner similar to that shown in Fig. 1.
Kach is housed in u 5¥4 x 3 x 214 inch Minibox
which has 4 4-pin male connector (P; and Pp)
mounted on onec wall to facilitate plugging the
tuner into the main cabinet.

The case which houses the composite receiver
is a 9 x 6 x 5-inch utility box. The front panel
contains all parts of the recciver except the an-
tenna, which is mounted on the box itself. A
nibbling tool was used to cut the holes in the
panel. One of the holes is made slightly larger
than the plug-in assemblies and the other hole is
cut slightly larger than the outer dimensions of
the transistor radio used. An aluminum bracket
is mounted behind the converter hole and contains
a 4-pin socket, /3, which mates with P; (or P3)
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Fig. 1—Interior view of the plug-in converters. The h.f. tuner is at the left. Coil assembly is at center on aluminum bracket.
Holes are drilled in line with the slug-adjustment screw of each coil (bottom of Minibox) to facilitate tune-up when cover
is in place. Mixer circuit is built on perforated board at left of box. Oscillator is assembled on board at right of box
V.h.f. tuner is unit at right. Single perforated board is used to contain entire mixer-oscillator circuit.

La MIXER
2N3860 of

Py

1|+ 9V

2| 1L.EouT
3| —9V.
ANT.

Sia g

Q=Q,
ECSH

BOTTOM
VIEW

Fig. 2—Schematic diagram of the h.f. plug-in tuner. Decimal value capacitances are in pf.; others are in pf. SM = silver
mica; others are disk ceramic. Resistances are in ohms (K = 1000); resistors are Y2-watt composition.

Ci, Ca—140-pf. midget variable (Hammarlund HF-140 Ls—2 turns No. 30 enam. wound over cold end of La.

or equivalent). P1—4-pin male plug {Ampheno! 86CP4).
L1, Lz—35-60 uh. slug-tuned coil (Miller 4509). Q:—G. E. 2N3860.
Lo, Le—5-9 uh. slug-tuned coil (Miller 4505). Q@:—G. E. 2N3663.
! ’ — RFCi, RFC:—Subminiature 2.5 mh. r.f. choke (Miller
La, Lg—0.4-0.8 ph, slug-tuned coil (Miller 4501). 70F253A1).
Le—16 turns No. 30 enam. wound over cold end of Li. Si1—Phenolic rotary, 1 section, 3 poles, 4 positions; 4th
Ls—5 turns No. 30 enam. wound over cold end of La. position not used (Mallory 3234J).
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75 - 225 Mec,

Ly

Fig. 3—Circuit of the v.h.f. ar Cy MIXER
plug-in  converter. Decimal fZS 2N3683 ot
value capacitances are in uf., 470
others are in pf. SM = silver Lio
mica, others are disk ceramic. Ly
Resistances are in ohms 33K
(K = 1000); resistors are Ya- P,
watt composition. T+ov
Ca, C4—25-pf, miniature vari- 2| LE ouT
able {Millen 20025). T <oy
Lip—2-turns No. 22 enam. wire h _L 2] ant
Va-inch dia. inside cold == osc. 008 :
end of Lo. 2N3663 I
L1, Li2—>5 turns No. 18 bus .EN_.
wire, %s-inch dia. by ——-H——l
1 inch long.
Po—4-pin male plug (Am- 76,6~ 226.6 Me.
- phenol 86CP4), Q Cq 2N3663
Qs, Qi—G. E. 2N3663. ¥ 3 L, Ecs
RFC3—Subminiature  2.5-mh.
rf. choke (Miller G”é
70F253A1). S oos BOTTOM
5600
I 2700

when the converter is plugged in. Anotheralumi-
num bracket is placed behind the hole for the
brouadcast receiver and is of such depth as to assure
that the volume control and tuning knob pro-
trude far enough beyond the panel to make them
accessible to the operator. These dimensions will
be dependent upon the type of radio chosen for
the project.

Thev-voltbattery for the converters is mounted
on the back of the converter bracket with an
aluminum clamp as shown below. S, is panel

Aluminum bracket at left holds plug-in converters in place.

Nine-volt converter battery is held in place on back of

same bracket. Loop antenna L3 and its tuning capacitor

are at top of bracket at right. Converter on-off switch is

mounted between the two brackets. Wire and clip at lower

left of photo are for connecting circuit to case-mounted
whip antenna.

June 1966

mounted between the converter and the broad-
cust receiver.

The i.f. coupling loop, Lj3, i8 mounted on «
small bracket which is attached to the pocket
receiver’s mounting plate. (See photo next page.)
With the pocket receiver in place, Lj; should be
in parallel with, and no more than 1 inch away
from, the loop antenna in the broadcast receiver.
The closer the coupling, the greater the transfer
of i.f. energy. Again, the exact method of mount-
ing for I3 and (% will depend on the type of
receiver purchased and its physical layout.

A small aluminum bracket is placed across the
tront of pocket receiver to hold it in place in the
main cabinet. In the model shown, felt padding
was placed behind the pocket receiver and be-
tween the front aluminum bracket and the re-
ceiver, to prevent the receiver’s case from being
scratched. The padding also serves to hold the
receiver snugly in place.

The outer cabinet is topped off with rubber
feet to prevent damage to table tops and other
smooth surfaces. A handle is bolted to the top of
the case to permit it to be carried about.

Testing the Converters

To permit converter adjustments without tlie
units being plugged into the main assembly, a
7-inch 4-conductor test cable can be used between
Py (or P3) and J;.

Using the jumper cable, connect the 2-25-Mc.
tuner to Jy. Turn the broadcast receiver on and
set it to 1650 ke. Turn Sz on and Sy to position A.
Adjust Cy and (5 80 that their plates are fully
meshed. Connect a signal genecrator to the base
of the whip antenna (or to pin 4 of J,) through
a 10-pf. capacitor. With the generator delivering
output at 2 Mec., adjust Ly until the signal is
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heard. Next, adjust L; for maximum received
signal at 2 Me. The same procedure is used during
adjustments on band B, starting with a 4.5-Me.
signal and adjusting Lg, then Ls. On band C,
start with a 12-Me. signal and adjust Lg, then
I.:;.

While listening to a signal of moderate strength,
adjust the i.f. inductor, Lyz, to resonance ut 1650
ke. by tuning €'s for maximum received signal.
No further adjustments to Csshould be required.

The v.h.f. plug-in tuner requires no adjustment
and should cover from 75 to 225 Me. If not, com-
pressing or spreading the turns of Ly and Lig
should bring the tuned circuits into resonance at
the desired frequency.

When the overall receiver is performing prop-
erly, there should be a distinet inerease in hiss
noise when Sq is turned on. With the whip antenna
extended, 4 myriad of short-wave signals should
be heard ag the h.f. converter is tuned through
ite range. On band A, images from the broadcust
band should be discernable. FM and TV images
may appear when operating in position C. A simi-
lar condition should result when the v.h.f. tuncr
is being used.

Using the Receiver

When searching for the source of a particular
noise, first sweep through the tuning range of the
receiver to determine the frequency at which the
noise is the loudest. Then check different areas
of the neighborhaod to find out where the noise is
the loudest. The technique of ““zeroing in” is
fully described in May 1966, QST, page 39.

The noise-locator receiver may be used in a
car by plugging the car antenna into the unit, or
by sllowing the receiver’s whip antenna to pro-
trude from the window of the car. In some cases
ignition noisc from the car may be too strong to
permit satisfactory use of the receiver with the
motor running.

The little broadcast-band receiver may fre-
quently serve by itself in locating noise. For this
reason, the U-shaped retaining clamp on the

Close-up look at the i.f. coupling loop, Liz. No. 6 spade

bolts are used to secure perforated-board assembly to

main bracket. Note close proximity of loop-antenna as-

sembly to top of broadcast receiver, whose loop antenna

is just inside the plastic case and is parallel to if. loop
inductor, L11e
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Fig. 4—Hookup of the converter jack, antenna, and i.f.

BT;—9-volt transistor radio battery.

C5—3-30-pf. compression trimmer.

J1—4-pin tube socket (Amphenol 7854).

Liz—Ferrite loop antenna for broadcast band (Miller
2005 or equivalent).

S2—S.p.s.t. slide switch.

author’s model was made readily removable so
that the receiver could be divorced from the rest
of the package at a moment’s notice. This feature
could be especially useful if the family transistor
radio is to be used as part of the composite unit.

An inexpensive noise-locating receiver such as
this should make a good club project. 1t works
well, and if noise generated by line-operated
cquipment is troublesome in your area, is well
worth the effort required in building it. Q57—

- Strays "5

The Quarter Century Wireless Association group
in the West Gulf Division is planning a breakfast
for old timers and club members, as well as for
prospective members, at 7:30 A.M. Sunday, June 5,
at the West Gulf Division ARRL Convention.

A memorial scholarship has been established
honoring John M. Grasso, Jr., K1IKJ of New
Britain, Conn., who was killed in action in Viet Nam.
The grant, to a student at New England Technical
Institute in Hartford, is restricted to residents of
New Britain.

Anyone interested in telecommunications in the
space age and fine printing ought to get himself a
copy of Telecommunications in the Space Age. This
10 X 13-inch handsomely printed papercovered 258-
page book is available for $6.00 (U.S.) from Guaston
Lionel Franco, 91 Av. des Chumps-Elyseces, Paris,
France. With the introduction written by Gerald
Gross, W3GG, recently retired Secretury General
of the International Telecommunications Union,
this book gives an idea of the impact of telecom-
munications, particularly space tclecommunications,
on man's life. The text is good, and the photographs
(both black-and-white and color) are superb. There
is included in the book a brief chupter devoted to
amateur radio. The author says, * We ure convinced
that governments are wise to encourage amateur
radio; it is valuable . ..” Because this book
was edited and published in Europe, it has an inter-
national flavor not generally found in books on this
side of the Atlantic.
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HE year 1965 will no doubt be remembered by

most of the umateur radio fraternity as the year
when inventory was tuken from top to bottom.
In a business language, there was an abundance of
assets tabulated; but unfortunately, too. many of
these assets were frozen due to lack of development.
In the amateur language, there are too many who
possessed the potential for further development but
had no incentive to do so. After all, what incentive
was there? With the exception of Novices and Tech-
nicians, amateurs could operate without restriction
on any band, or with any mode with the simplest of
qualifications consistent with FCC  rules. The
“inventory’ exposed many weaknesses, which if
allowed to continue, could impose a threat to the
continued justificution of the radio wumateur to
occupy valuable und strategic spectrums of the
airways. Justification is the vital lifeline of amatcur
radio which must he maintained year after year
through services which we perform in the public
interest, and by the ways in which the spectrum is
utilized to accomplish these purposes. Advances in
technique. theory, equipment use, and operation,
requirc the same attention year after year to
maintain a justification for us to hold frequencies.

And so, the challenge was issued. The now-famed
FCC docket was met with various rewctions.

When the FCC Docket was released and its
contents definitely known, a number of amatcurs
met on the airin the Northwest and for two or three
weeks discussed the details. One thing was cvident:
lnck of technicul assistance for those who desired
to preparce for a higher-grade license. On April 4,
1965, a poll was taken and the Northwest Technicul
Net. was organized to meet each Sunday at 3 y..
on 3970 kc. The preamble for the net reads as
follows: *This net is organized for the purpose of
assisting all radio amnateursin obtaining higher grade
licenses, improving their present status, or assisting
in solving individual technical problems.”

For the first two months the net engaged in u
review of basic fundamentals as a foundation for
dliscussing the recjuirements of the Amateur Extra
Class license. Since June, ten questions taken from
the ARRL License Manual have been reviewed each
week followed by questions and comments from
each of the purticipants on the net. It has been
learned also that there are many who do not check

* 1005 East 1st Ave.. Ellensburg, Washington,

June 1966

Northwest Amateurs

Aim at Higher Licenses

BY W. R. WATSON,* K7JHA

in but prefer to just sit back and listen. The Net
Secretary, K7CTP, reports at this time that about
140 different amatcurs have checked in since the
net sturted, covering representation from Washing-
ton, Oregoun, Idaho, along with some British Colum-
hia visitors. K7JHA is the * Modecrator’ and NCS.

In the early days of the net, much time wus de-
voted to the technical assistance reference material
which would become involved. With the exception
of a necessury mathematical brush-up which was left
to the individuals as nceded, reference material was
held to the essentials, primarily the ARRL /landhook
which most amateurs have on hand and which
contains practically all of the subject material
required. The cmuestions and answers from the
manual are expanded in an effort to provide a wider
understunding of the subject to allow for various
ways in which the question may be phrased in the
actual examination. Net language is maintained at
a technical level consistent with amateur require-
ments, lest the net lose its effectiveness. Response
from the many participants has been most encour-
aging, and while it was feured at the outset that
some ‘‘hot’ discussions, probably in **semantics,’”
might occur, such incidents never appeared. A very
congenial group of amateurs with varied interests
has developed with a common interest, the technical
aspect of anateur radio.

tow are the results to be measured? I doubt if
we will ever know in full. The net issues no certifi-
cates, guarantees no definite results for the individ-
ual, has no recoguition as o bonu fide atfiliated net
with any organization except by possible registra-
tion in u net directory, has no money in the bank,
charges no dues, puts out no bulletins, or many other
things associated with other net nctivities: but one
thing is apparent — there are hundreds, possibly
thousands, of amuteurs who will answer the chal-
lenge in preparation for the duy when the FCC
issues their findings and the proposal is adopted.
Many are ulready taking action to which the
Northwest Technical Net can testify by the purtici-
pation each weck on the net. There is no donbt
room for other such nets across the country which
will be welcomed by many fellow amateurs.

Like the chullenge of emergencies in which ama-
teurs excel and are reputed, the challenge of up-
wruding amateur radio will likewise be met by the
true amateur. [aET—
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1966 ARRL Field Day Rules

Annual Test for Emergency-Powered Stations, June 25-26

—yELD Day, 1966! OBJECT: For portable
and mobile stations to work as many stu-
tions as possible and for horae stations to

work as many ficld stations as possible. There's
more to it than that, however! This is the op-
portunity to show the world what the W/VE
radio amateur ¢an do in self-training to cope
with operating under field conditions. Every
aspect. of the field day is guaranteed to improve
participants — whether learning how to keep
the genny running or how to get a line over a
tall tree. Along this vein and responsive to
many helpful suggestions from the ficld, this
veur a spirit of Field Day bonus is being offered.
A box elsewherc in these rules details the re-
quircments. Are they too tough for your group?
(Or, perhaps, not tough enough!)

ARRL [Iield Day forms are now ready from
the Communications Department, 225 Main
Street, Newington, Connecticut 06111.

Portuble stations arc reminded to be sure they
comply with rvegulations in signing portable.
C.w. stations follow their calls with a slant bar
tollowed by the numeral of the area in which
they are operating; phone stations follow their
ealls with their approximate geographical loca~
tion. Sece Sec. ¥7.87(b), of the amateur rules for
details.

Tips from the 1965 affair (reported in Novem-
her 1965 QST): logs must be kept in GMT for
cross-checking  purposes, phone portables in
particular must sign properly, portables must
he logged a8 such in your entry, do rot send
your original FCC/DOT log as your entry and
last (though not the least) odds are in favor of
Murphy striking, so plan ahead!

All entries must be postmarked no later than
July 26 for (ST listing. Try and submit your
FD._photos along with your entry. GL!

Here are some examples to ngsist score calculations

Examnple 1
Assume a 25-watt rig wholly on batteries not having
more than two operators (a Class B or C station, for ex-
ample).
40 points (40 stations worked)
3 (power below 30 watts)

120

2 (all radio equipment independent of commercial
-— naing)
360

% 1.5 (If Class B or C and everything on batteries)

540 points, the claimed score
4 20 (2 messaues received, 2 relayed, these points added
on at Hq. after examining copies attached to
— ¥D log)
5G0 poiuts, the final score
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Example 2

The Podunk Hollow Radio Club (or any non-club group
of three or wmore licensed operators, u (lass A station)
portable at its I'I) site. operates two transmitters simul-
taneously. Iach rig runs 75 watts input aud batteries ur
generators furnish power,

425 points (425 stations worked)
X 2 (power input over 30 and under 150 watts)

850
X 3 (all gear independent of mains)

2550 points, the clatmed score
4+ 500 (points added on at Hq. if complying with the
spirit-of-I'D bonus rules)

-4 40 (4 messages received, 4 relayed, added on at Hq.)

3090 points, the final score

Spirit of Field Day Bonus

A 500-point bonus will be added to the final
score as computed on the summary sheet if
two out of the three following objectives
are met. Check the appropriate boxes and
attach the required proof. Leave the figuring
to us,

NO COMMERCIAL POWER was used
for any purpose at the FD gite during
the 24-hour ¥D period. Everything was

D run off the emergency generator or by
other than commercial mains, including
cooking, lights, keycrs, clocks, refriger-
ation, ctc.

PUBLICITY evidence in the form of a

D newspaper clipping is attached to this
entry describing our club effort and
mentioning our club name.

MHESSAGE ORIGINATION (copy) by
a Class A, B or C station in proper form
(sce ARRL Operating Aid 9A in Aug.
1965 QST, or available from Hgq.) is
attached. It is addressed to our SCM
or SEC (p. 6 QST) and includes the
D number of operutors, club name, ficld
location and number of AREC mem-
hers. No I*'D message may pass through
the same location twice. In the case
of mobiles applying for a club mobile
aggregate score, eich message origination
test, for credit, must be different from
all others in the club.
Each on-the-uir handling of messages via
amateur radio during the FD period will
carn 5 points to be added to the final score.
A copy of each such I'D rudiogrum with
handling data must be attached. We will
figure the added points you have surned.

FD messuges received.
—--FD messages relayed.

QST for



FIELD DAY TIMETABLE

Time Start Fnd
June 25 June 26
GMT 2100 2100

(Operate no more than 24 consecutire
hours out of the tutal 27-hour period)

Rules

1. Eligibility: The Field Day is open (o all radio ama-
teurs in the sections listed on page 6 of this issue of ST,

2. Object: Jor portable and mobile stations to work as
many stations as possible: for home stations to work as
many portable and mobile stations as possible.,

3. Conditions of Entry: Each entrant agrees to be
hound by the provisions of this announcement, the reguia-
tions of his licensing authority, and the decisions of the
ARRL Contest Clommittee.

4. Entry Classification: All entries will be classitied ac-
cording to number of transmitters in simultaneous opera=
tion. Theyv will be further classified as follows: *“A,"" club or
nonclub group portable stations: *B,”” unit or individual
portable stations; **(7,’’ mobile stations; *‘ID,’’ home stations
uperating from emergency power; ‘‘F,”’ stations operating
from commercial power snurces. Thus a club or group run-
ning three transmitters simultaneously will be in the 3A
classification, or a mobile station with one transmitter will
Le tn the 1C classification.

Portable stations are those installed temporarily, for FD
purposes, at sites away from customary fixed-station loca-
tions. Portable equipment or units must
he placed under one call and the con-
trol of oue licensee, for one entry. All
control locations for equipment operat-
ing under one call must lie within a
1000-foot-diameter circle.

Group participation (Class A) ia that
portable-station work accomplished by o
three or more licensed operators. [ :] A,

Unit or individual participation (Class ot 8
B) is that portahle-station work ac-

STATION CALL.cessascrcsancans
{indicate / where applicable)

CLASS OF ENTRY (check only one)
Club ar.group portabla.
« Unit or individual portable.

A transmitter used to contact nne or more stations may
not. subsequently be used under any other call during the
lield Day period (with the exception of family stations
where more than one call is assigned to une location by
FCC/DOT).

5. Field Day Period: All contacts mnust he made during
the period indicated elsewhere in this announcement. .\n
entry may be operated no more than 2t consecutive hours
of the 27 hours available.

6. Bands: kKach phone and c.w. band is regarded as a
separate band. A2, radio-teletype nnd frequency-shift key-
ing ave grouped with Al, in the bands where they are
ullowed. All forms of voice transmission will he grouped
with A3, in the hands where they are allowed. (In Canada
the respective phone bands apply).

The use of more than one transmitter at one time in the
same band is not allowed.

7. Exchanges: Signal reports and ARRL section {or
specific location) must be exchanged in proof of contact.

8. Valid Contacts: In (‘lass A, B and C, & valid con-
tact is a complete exchange with any amateur station. In
(lasses DD and Ik, a valid contact is a completed exchange
with any siation in Class A, B or (!, Crosshand contacts
are not allowed. Clontacts by mobile stations may be made
in motion or from any location(s). A station may be worked
more than once only if the additional contacts are made on
different bands.

9. Scoring: Each valid contact counts 1 point. (See also
information on spirit of I'ield Day bonus.)

Multipliers:

Power: Output-stage plate input 30 watts or less:
Output-stage plate input between 30 and 150 watts: 2.
COutput-stage plate input hetween 150 and 1000 watts: 1.

(Continued an page 152)

ARRL FIELD DAY SUMMARY

FD LOCATION:cssesassesarsssssscnsccassanisnsence

ENTER NUMPER OF
TRANSMITTERS IN
STMULTANEQUS QPERATION

romplished by either one or two licensed | j . Mobile v THIS BQX:
uperators. 7| b, Hoe -- Emargency power.

Mobile stations (Class C) are com- L:;_l )
plete installations including power || E Home — Commercial powor. -

soirce and antenna, mounted in or on
vehicles and capable of being used
while in normal motion. If they utilize
antenna suppurts not normal or suit-
uhle for use during motion, installations
must be classified as portable instead
of mobile. Each mobile entry call must

FOWER SOURCE (check)

Fertod of FD operation:

Number of people participating at this 3tatloNeessesssccssssccsceserscssascescscaseares

Starting timesesscecasscsescassss Ending timeeeececesencancnees

R o . — - — -
he d.lﬁ:erex,“' from any uther FD station [ _JGencru.or- l IComrc&al Maina. E 1Bn.t,ery. l _1 Other.
participating. - — —! e
tHame station participation (Class D bescription of power source (generator type L
or E) is that work by fixed amateur N Staas
stations not operating portable or Bands worked Multipliey Score Tranwnitter Input
maobile, 3.5 Hee W X
3.5 Meo A3] X
7 Mo, M X
7 Me. A3 X
1y Mc. W X
LU Me. 43 X
X
Entries must be accompanied by this X
summary sheet. You may obtain the X
summary shown here plus log forms ‘
free on request from ARRL; or you oo =
may use the very one shown here or
prepare a facsimile. Attach logs of  |7omats CLALED 3CORE

all Field Day contacts and copies of
all messages received and relayed.
Furnish publicity proof if applying for
Spirit of Field Day bonus as well as
a copy of your message origination.

June 1966

teesasan cees

(Data)

This certifies that the station whose call appears above was operated in accordance with
tha eiurrent Pield Day rules and that, to the best of my knowledge, the points and scara
as set forth in the abova summary are correct end true.

. ceseerteetieististsaiattacasarsese
{Signature of club secretary or licensee of
station whose activities covered in this FD entry)
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VE/W
Contest

“high " teqie
il Contast.

Results —1965

Across-the-border-test another success!

TOP C.W. SCORES
WOLNQ 145,440
WOAQW . . . 145,080  K6QPH... 126,72
WB2ALEF.. 138,240 VE2NI. . . 125331
KAVDL. ... 132,000  K50CX.. . 125000
WOHTDR. .. 125040 W2TSL. .. 121,440
WAYGY... 128,040 WOYDB.... 121,440
TOP PHONE: VE2NI VE7BQB

N behalf of the Montreal Amateur Radio
O Club, Inc.,, VE2AE is pleased to submit

the following results of the 1965 VIS/W
Contest. The affair was once again a fine success
according to the comments of the majority of
participants.

Top scorer WOLNQ with 145,440 points re-
ceives, in addition to the Illinois award, a hand-
sume trophy. Second-place scorer WOAQW from
Indiana was not far behind with 145,080 points.
Top Canadian scorer wug VE2NI with 125,334

The Contest Committee of the MARC hopes
the 1966 event will see even more activity in
both modes. Mark your calendar for the 1966
VE/W Contest, September 24-26, 1966. Rules
will appear in September QS T.

ATLANTIC DIVISION
Fastern Pennsyicunia

"

60
WJMbR .............. 3.200
Konthern New Jersey

Wi

Wacwa
KAZoL
W3CBE. |

Western New York
\VB"MF\ ........... :;n ,080

Maruland-0.C.

W3HQU
W3AYH,
K3CUW

54

20Y
WITKG. .

estern I'ennsylcunin

140250

CENTRAL DIVISION
Ilinnis

WOAQW............ 145.0%0
WUYB. .., 121,440
WAYLQY 99,000
WYHRB, | .31.200
WAYQHB............. 1,080
Wiseonsin

WAQLW.
DAKOTA DIVISION
Minnesota

\\'A‘)Glx‘( ........... 83,160

DELTA DIVISION
Arkansas
WASIIS............. 42,000
Louisiana

WASERC
WAENSLE. |

W5AMZ

Kiuwn ..21.420
WH2\W 7 18.880
GREAT LAKES
DIVISION
Kentueky
K4KSR 40,200
WASTTE. e 24840
2iehivan
WIYUW/R 112,560
KYYEK )3,7.

8B
WEROGH
SV

WRAYH
WASLWH.
WABLVT
HUDSON DIVISION
Eastern. New Vork

WBZHZY

N.Y.CnL. 1.
WB2FON. ..

WR2FAJ.
WB2PTS
WEB2CKS. .
wB2BpeL. !
WR2QUA..
WRB2MJID
WZOBU

K2UUT, .

MIDWEST DIVISION
towa

\'t)H?C




ADGVI. ..ol 26.400 San Joaquin Valley
\V ADCIE. ...l 10,500 K6RTE............. 49,140
EW ENGLAND Sunte ¢lara Valley
BIVISION Vs
) Connecticnt WRITN
WITS. . .covvvnnnnn WABAQ
}} } V‘}V - . . WHCLA
WITCH . WB6HY .
1\“;‘}\\15 ROANOKE DIVISION
WLl 191 North Carolina
WAICYT. wionw
Pastern Uavwr/mscl/a 1‘8&‘& N
WIMX. ... .o ‘Jg "'8“ WALLSBA. ..., 7 ,600
t:}g‘Qp ) South Carolina
KIWJD WAIIGW .. . ......... 24,520
WAILIDH
WAIDWZ
WIGKT
wiluvoT
New Hampshire
W}lI:I'I‘E1 ............ \\4 \’I‘..
WASWA T West Virytnin
WASKUW . .......... 19,320
Rhode Island WARDGE.. [ 1100, 11,310
WAIFAV. . .......... 25.620
WAIBLC... ROCKY MOUNTAIN
Vermont DIVISION
WIWFZ.............. 9.000 Colorado
VWestern Massachusetts KAZOH/D.....0oeeets 12.000
00 New Merxtco
W8BZY/5 29,200
W5DZ4

PACIFIC DIVISION
East Bay

1\7SQD
K7CLs.

WATAUW . .8.160
WATBME. ... 1,260
1 uoming
WITSM.. ..ot 24,000
SOUTHEASTERN
DIVISION

Lastern ¥lorida

H .8.720
\\'\4L1'\V.....,.:,....5120

Georgia

West Indies
KP4BBN............30400

W7BKK )
W7VIU ) 13
Sacramento Valley K4VFY. . .ooviviinnns
K6DQB. ............ 46.4.40 SOUTHWESTERN
WAGJDT...........0 25,620 DIVISION
Sun Francisco Artzona

"AMSNM. ... PR 80,080 W7ZMD............ 119,780

x'swiv ............. 2,600 W7AYY. . ooovaiienns 41,040

Ontario

VE3IBOG. .......... 105,851

ok ,08(

Los Angeles VE 54'775

............. 126,720 30,166

WARY LW 4,850

W6OFO 740

\WB6KNK '12%

WB6RI 763

WRAM 7.250

WERCV 558

KO6OT, .. 381220

\\’Rﬁ\IJl\ 20172

B6PCV, '550

\\’AB\IWG _____ 7’802

..... 7,640

WABWTD.. 288

WB6NRK 1,700

W Bm,MN 1,880

WABIZZ 1830

San iego YVEIGAG... .. 760

WBBKNN M o
WB6LNW. . VE3C
WBSIEX............ .30, 1240 VE3G
E B VE3E?

Santa Barbara VEIDY *Chook Log

Manitodba
..51,864

WEST GULF 31,200
DIVISION 29,400
Northern T'eras
WSFTD. . .......... 114,180
K2BEIU/S. ..ol 18,240
Oklahoma
K50CX. .. ......... 125,000
W4SKI/5. . 68,640
lst\’b . .24,000
5L ,......‘......:o.noo 5
WASAUZ 14,040 6
SBYV.. ... 2,520 1
CANADIAN DIVISION "1'
Labrador 2
VO2NA.........ooel 17,094 YEGWVG. ... R
Newfoundland ‘\iggﬁl‘ C ;
VOIHQ.............. 34,425 B.C.- V Q.C.
Maritimes VETBMC. . 28
N.S-N.B-P.L.I. E7BKF. g
5
0

2NI. . 125,334

'E2BVY . 2315
VEZWA ¥.176

12DR 53,460
VEZHW 13!152
VE2DA 30,450
s 5
VE2VAL 22,008 PHONE RESULTS
VE2BY, ... 19992
VESBUW 12,555 Quebec
y’%gi Q.{ 1 3?(2) VE2NI....oviiievnnnn 1,800
VESHN. . 3,402 8.C.
VE2CP.. 00 1215 VE7BQB....... R ¢

‘-Straysas

“The Stray containing explanations for abbrevia-
tions given to military electronic equipment on
page 67 of QST for September 1965 stated, *‘The
number gives the stuge of development.” . Hans
Brakob, a radioman first class, USN, wrote us and
pointed out that the above statement implies that
the higher the number, the higher the stage of de-
velopment of the equipment. As Brakob points
out, the number is strictly for identification pur-
poses only. For example, ull FRTSs are, by definition,
tixed Radio Transmitters. This is a lurge area to
cover, and the numbers are not assigned by de-

June 1966

velopment. In the FRT series are huge v.l.f. trans-
mitters, small v.h.f. transmitters, sophisticated
data transmission devices, etc. Thus, a highly
claborate s.8.b. system may have a small number
and a rclatively crude l.f. transmitter may have a
high number. In other words, the number beurs no
relationship to the state of development.

The Post Office Department promises faster mail
service with the new Zip codes. Use yours when you
write League Headquarters. Use ours, too. It's
06111,

85
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\g* " COMPILED BY STANLEY H.

SS (January 8-9, 1966)? If you were in the

Arizona secction, you would have been
enjoying the 70-75 degree weather too much to
operate the contest seriously. If you were in New
England, where below zero weather was prev-
alent, chances are that you would have expe-
rienced no openings — poor groundwave condi-
tions during most of the contest; you were lucky
if you didn’t lose your beams! (This weuther
factor most likely accounts for the decrease in
the number of logs rececived; over 1100 this year
compared to about 1400 last year.) If you were
in the New York City or Philadelphia area, you
would have heard hundreds of stations working
the contest; some of them running up contact
totals over 500. If you were in Texas or Okla-
homa, you would have been favored by good
sporadic-E skip which helped some operators in
the 5th call area run up multipliers equal to
those of the fellows with well-cquipped stations
on the east coust. If you were out West, you
would have heard many portable stations, some
of them many thousands of feet above geu level,
running up high contact totals and taking advan-
tage of forward scatter propagation to catch
extra sections.

The principal factor, as in the past, is the
tremendous effort made by club members to
run up & good score for the group in which
they are a participant. It should be noted that
at least threce separate entries, each one from a
different member is needed in order to qualify
for the club scores listing. All awards are sched-
uled for mid-June mailing,.

W‘BERE were you the weekend of the VHF

# Secretarial Assistant, ARRL.
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ISRAEL* WA2BAH/WAIFPS ./
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Highlights

K3IPM. who surptised no one, turned in the highest
acore for one operator, making 60! contacts in 13 sections
for over 27-K. Although Stan’sscore accountsfor only one of
the 93 Packrat entries, it alone would have been enough to
put the Mt. Airy club over two thirds of the way up the
club list. WASBCA/8, operated by the Cleveland 50 Me.
DX Club, turned in the highest multi-op score. Their 6-
meter equipment, manned by some of the most experienced
v.h.f, contesters in the 8th cull area, consisted of a kilowatt
a.m., ¢.w,, and 8.8.b., fed into a pair of B-element beams
spaced at a full wavelength about 180 feet up on a self-
supporting tower. For receiving on 6, a parametric amplifier
wasused ahead of a homebrew cunverter and a 753-3 receiver.
Resides successfully completing all scatter schedules, being
heard almost constatently throughout the contest all the way
to New England and achieving contact with some rare sec-
tions by all-night operation, the WA8BCA/8 crew took
advantage of the sporadic-£ opening that occurred Sunday.
They made 33¢ QSOs in 20 ARRL sections on 6 meters
alone, and picked up 161 contacts and an extra section on
2 meters (W2AZL, NNJ) by using a Zeus, Interceptor and
on that band two 11-element beams up 110 feet. This group
was well prepared to take advantage of anything that came
their way and you cun imagine what it must have been like
to sit at their operating position. Their multiplier of 21 was
tops for the contest. Next in line with 16 gections esch were
WA2FGK, WAS5AUA and WA2BAIL/1. This is the first
time that a station, away from the eastern seaboard area,
has been able to come up with the most sections worked and
the highest score in either the single or wmulti-op category.

Qut in Chicago, KORVG, Illinois section certificate win-
ner and Central Division leader, pulled a real eye-opener
and submitted the highest score for a station operating on
two meters only. His fine showing, 212 contactsin 8 sections.
for a score of 8732 pointa, further demonstrates the capabil-
ities of the aroused Midwest gang, who are now flexing
their muscles. You can bet that the fellows on the east
coast, who have gotten used to taking the honors for the
past 18 years, won't accept this lying down. Now that it has
been proven that one doesn’t have to live on the east coast
to top a v.h.f. contest, nationwide, you can look for in-
creased competition among the better equipped stations in
the U. S. and Canada.

Of the 51 stations reporting 220 activity, W3CL topped
the list with 41 contacts using a 4X150 rig to a 16 element
colinear. A homebrew converter ahead of a 75A-2 receiver
was used,

QST for
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The York VHF Society presents the new Sections Award
trophy at the Oakville ""do", a gathering of v.h.f.'rs
every Saturday night following each ARRL v.h.f. contest
for presentation of the 6 Meter Trophy, 2 Meter, 25
watt Trophy and now the York VHF Society Sections
Award. Left to right: VE3s ASO EVN FY EZC CLL DSE
(President with trophy) DWQ CIL AIB KQ and AL.

Club Comments

“Several of the boys turned in very noteworthy pevfor-
mances this vear. WA3EHD, who lost his sight recently,
due to an accident, managed to make 161 contacts and the
only assistance required was in Iogeging. An unfortunate
note during the contest was the death of one of our elder
members, K3LBT. His last contact was with our club
station, W3CCX.” — WSMFY, Mt. Adiry V.H.F. Club.

“This year, we had a little extra promotion to stir up
members, with prizes and a local contest with the RBrown
Sugar Six Meter Net. We believe our President won the
steak dinner. It paid off as we did better than last year,
but it's still tough to beut the Eastern clubs.” ~- W8DI’W,
Dayton Amateur Radio Association.

“Tha VHF S8 is really great for promoting club enthu-
siasm and local v.h.f. uctivity. It was good practice also

NOVICE CERTIFICATE

for exercising vur ability to be as Hexible us possible in our WINNERS
operating procedure.” -— WALJWO/2, Albany Amateur WNIECR WN3DYT WNSPXL
Radio Association. ATNTE r - I

“There is u lot of new blood developing in the club and “,I\fTES . WN2 ETI/3 “YNRQPN
the contest helps to stimulate togetherness for the good of WN2TGW WN4BHIX WNESOW
the organization. We guve a club trophy to the high scoring WNoUKRF WL7FIB WNOPHV
station (WABGAG/R) in our club,” — W6FNE, Southern
California V.H.F. Club.

CLUB SCORES
Valid  Uertificate Valid  Certificate
Club Auvgregate Intries  Winner Club Aggregate Lintries  Winter

Mt. Airy V.H.F. Club (Pa.). .. 623,949 93 K3I1PM/3 Clentral Michigan Amateur Radio
South Jersey Radio Assn... ,197,939 52 WA2EMB Club,,eevve o 12,450 13 W8CEK
Rochester V.H.F. Group. ......140,802 94 K2YCO Argonne. Amateur Radio ('lub
Reading Radio Club (Pa.).. 98,669 50  \W3BN! L. 1,716 10  WOLGI
Dayton Amateur Radio Assn.....91,732 43 \WASAKK:® Columbia University Amateur Ra-
Mobile Sixers Radio Club (Pa.). .83,010 27 W3IZU din Club (N, Y.)........oioi 10,648 3 WBENIK/2

Albany Amateur Radio Assn.

(NLYD e 49482 26 WAJTWO/2
& Meter Club of Chicago.. ... L.47.548 029 WA9KAY
Hampden County Radio Assn.

(5% T 3 T 46,730 41  KIANT
Southern California V.H.F. Ra-

dioClub..vovvievnivnninnn 15 \WA6GAG/6
(entral New Jersey V.H.F. So-

vlety. .. v . 39,56 9  WB2KLD
Greater Pittsburgh V. H.Y.

[ETE A 2N a7 25  W3KWHS
Rock Creek Amateur Radio Assn.

(Md.) 18 W3LUL
8 & 2 Ham Club (L) 15 WOEET

Springfield Amateur Radio Clu
(00 11T ) R 2 16 K8DEO
Midwest V.H

ABSDs v 9  KIRVG
National Capital V.H.F. Society . K W3NG
Germantown Radio Club (Pa.). . 5 K3ZLPG
i Meter Club of Dallas 21, H WASEOI
Scarhorough Amatenr Radio Club.20,980 19 VK3EZC
Audubon Radio Club (N. 1.),....14,606 5 WB2NOK

(pequon Radio Socicty (W. Va..). 19,549 16 \V8AEC
Ciloucester County Amateur Ra-

dio Club (N.J.).. ......18,316 5  W2LvVw
Keystone V.H.F. Club (Pa.)...... 17,735 4 .
Bergen Amateur Radio Assn.

14 150 5 R 16,896 10 WA2IDH
Communications (lub of New

Rochelle (N. YD ooovevennt 14,662 .,
Miamisburg Wireless Assn. (Ohio).14,127 [} WASDZU
Delaware t Meter Net........... 14,099 4+  K3UHU
Dutchess County V.H.F. Society

(€70 O P 13,784 6  WoLWI
Skokie Six Meter Indians (IIL). .. .13,290 4 WAIKAW

Reynolds Amateur Radio (‘lub
{Texd. . ..., ....10,520
Hartford County Amateur Radio

Assn. (Conn .. .. ....... ....8849
Fiast Coust V.H.F. Societv (N.I.). 8124
York V.H.F. Socicty (Ont.). .. ... 2268
Huntsville Amateur Radio Club

fAla). oo 7351
(falhoun C'ounty Amateur Radio

Club (Mich) ..ot 6313
Lawndale Chicago Boys’ Club Ama-

teur RadioAssu.. . ............. 6270
Syracuse V.HUF. Club. ........... 6198
Six Up Amateur Radio Club of

Burlington (N.J). .. ...oeoeee. 6146

Mid-Island Radio (lub(N.Y.)..... 6132
Rancocas Valley Amateur Radio

Assn. (N.J)..ooooieiiieaii 5399
West Side Radio ('lub of Toronto

CONLY 5956
Mid-Hudson V.H.F, Society. ...... 5894
Hamfesters Club (1IL)............ 5826

Fulton Amateur Radio Club (N.Y.) 5682
New  Providence Amateur Radio

Club(NJD o 5490
1200 Radio ('lub (Mass.). ......... 5444
Arctic  Amateur Radio  (lub

(Alaska)..................... 5181
(ireater Now Orleans Amateur Ra-
dinClub. ..o 1842

Bootlegger Radio Club (N. Y.)..... 3261
Sattellite Amateur Radio (Ylub

(Cal). . vieeriiaiinnenes $102
Drcatur Amateur Radio Club (Ala.) 2584
Pennsylvania \Wireless Assn......... 950

6 WA5AUA

5 WIHDQ
6  WR2KPD
4 VE3DSE

1l WA4DBQ
4 KSYYE

8  K9RCN
7 K2QWD

3 WB2CEX
4 W2SEU

3 WB2LWZ

3 VE3AIB

5  K2ARO

4+ WAIIWU

3  K2DUR

4 WB2GPG

4  KICHY
15  KL7FCH

4 WA5DXA
4  WB2RZL

10  WB6DIK
3 KAWHW
3 K30QK

' K3RZF opr. 6 W8UIT apr.

4 W3ZG1 opr.
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DIVISION LEADERS
Single Operator Multioperator
K3IPM/3  Atlantic K3I1PX/3
K9RVG Central KDZIX
KADTA Dakots  .....
K4EJQ/4  Delta WALYFL
WASAKK  Great Lakes WASBCA/S
W2NNL 1Tudson WA2FGK
KEKMV Midwest KorjJ
KIMRI New England WA2BAH/1
K7BBO Northwestern .....
WB6DUB  Pacitic K6AAW /6
K43UM Roanoke WA4CYR
WOAJY Rocky Mt.  .....
KAWHW Southeastern WA4QPL/4
WA6GAG/6 Southwestern WB6KERG/6
WASEOIL West Gulf SCFM
VE3DWL Canadian VE3ASO

Soapbox

“(ireat contest! [t got 8o that I didn't hear anyone that
| hadn't worked already' — WN2RUH. “\When 1 got a
3-7 report from all of a mile away, I decided to check my
untenna. Coax blown off antenna by high winds of Satirday
night.” — K¢QIJ. * What happened to WNY section?’’ ~—
W3BWU (ap. of W43BAK) ED NOTE: “Look in the
tabulations, there are over 100 entries . . . hil" “Four
modes were used on gix meters: 2.m.s.s8.b.,c.w.,and RTTY "
— W8BWU (op of WASBAK). " From Milton, Wisconsin,
band conditions were below average. Area contacts con-
tributed mostly to my score, with many astation exchanging
contacts on both 2 and 6." - IWA9FJ M, “The 6-meter
activity was down cunsiderably this year, however, 1 was
very pleased to see the 2-meter gang turn out in force this
time. We will have 5 new 432 Mc, stations on in this area
by June.” -— K4EJQ/4. “Sure would like to see contest
start 2 hours earlier and end 2 hours earlier as in June.”
- IW8NSH, “Heard E. Pa., VE3, W2, and W4 but unable
to raise them' — K8ALO, “Cold wave (—9 degrees Sat.

3 o uve Oon tne east coasu

uight) caused worst groundwave conditions ever expe-
rienced in a Junuary contest.’” —~ K2CBA/2. ‘ Wonderful
contest!” — W2NNL. “ Lost all bearns (50, 144, 432) in a
wale around midnight. Put up a new 2 meter beam Sunday
(in zeru weather of coursej. End-fed my 132 fecdline for
6." -— IPIHDQ. “A near victory for Murphy. All day
Saturday I had very poor modulation due to difficulty in
tuning up a week-old rig. I left the gas funnel at home, tinally
tied the beam in une position to prevent windmilling in
40 m.p.h, wind, and the generator had to be warmed up in
the car for an hour Sunday morning due to ~10 degree
temperature. But all and all I learned much (through many
mistakes) and had a great time."” -—— K1PKQ/!. *Sections
hard to get, DX sigs weaker than usual. Sunday night
brought some c¢.w. activity.” — KIBTF, “lost my an-
tennas half way through the contest.’” - WAIDZJ/1.
“Despite risking our necks on an icy roof to fix our frozen
rotor (as & result of the season’s first storm,) and freezing
in un unheated garage, we still managed to rack up more
points and a8 much fun as our last VHF contest.’” -
WAIFCD/DWL, “Conditions poor Saturday evening due
to a blizzard. Sunday evening pretty good. Listened on
432, but heard nothing. One QSO on 220Me."” — K10YB.
“WAILELM climbed tower to fix the 2-meter rotor, he was
blown across roof und would have heen blown away except
that he grabbed a guy wire. After this we all stayed inside."
~=WIHPM/1. “Our worst showing in 21 consecutive
ARRL contests. Blizzard conditions (18 inches plus high
winds) forced evacuation of QTH after 24§ hours. Good
thing, we would have heen snuw bound for 3 days. Never
heard the snow static so bad (30 over 9)" —- WWIALE.
“Most frustrating thing was to sit on that cold, windy
ridge and hear W2BV ask if anyone was working W4's!"" —
IF4GFY/4. “Los Alamos, with an altitude of 7300 ft.,
overlooks the two principal cities in New Mexico, Albu-
querque and Santa Fe. It makes a tine VHOF location.
However, ulthough Albuquerque has a fair auount of VIII'
activity, Santa Fe has only one active VHF station present.
It sure would be nice to have alocation like this back in the
East,” — W50J M. * With the temperature 70-75 both days
everyone was outdoors.”-— K7V SE. *Little activity on
432 and 1296 this time.” -— WB6GFD. “Contest activity
low, conditions sub-normal, and no E-Skip worked, t
started to open around 1500 GMT on Yth, but no readable
signals, then closed up again. Worked ()kla., Ark. Mo..aud
Kansas, but missed N.Tex due to conditions and activity.’
— H5WAX ‘“Temperature down to zero but a very hot
contest most of the time.” — VE3SEZC.

In the tabulation on the next pages, scores are listed by ARRL divisions and sections. Unless otherwise noted, the top
scorer in each section receives a certificate awurd. The highest-scoring Novice also receives a certificate in each section
where at least three such licensees submitted valid contest logs. A certificate also will be awarded to the highest scoring

Novice from sections of less than three entries . . .

that in the opinion of the Awards Committee displayed exceptional

effort; footnotes denote these winners. Columns indicate final score, number of cuntacts, number of different sections

worked, and the bands used. A represents 50 Mc., B 144 Me.,

are shown at the end of each section tabulation.

C 920 Me., D 420 Mec., E 1215 Mec. Multioperator stations

ATLANTIC DIVISION K3EOD W3HKZ 7828-206- Y- K3GLK 5200-130-10-AB  K3KTY 2912-112- 3-AB
13,034-343- 9~-ABC ABC W3WZ2C 5044-194- 3-AB  W3HIX 2912-101- 4-
Delaware W3GEW K3TPM 7638-201- 9-AB K3TRY 4752-132- R-AB ABCD
;;:mHU 12,920-340- 9-AB w \ o 7612-173-12-AB  K3PXT 4732-169- 4-A  W3ZRR 2834-109- 3-AB
0.600-245-10-AB KVS K3RCGV 7200-225- 6-AB K3KPR 4704-168- 4-AB  \W3GII %20- 94- 5-AB
l\st .,774 104- 8-A w.{sgzélss-zsg-l 1-ABCD K3WGK 7120-178-10- BC K3IUV/ 3 1562 5-AB K3EHQ 2508-108- B-BC
BU 2875- 63-13- o -
BHoBU & B WASAD, 06w352- T-ABC KIIIJ 7056-16%-11oA8 K30WY de4tiis G-AC WIZLD 2788- s2- ton
1312- 41- 6-AB K3ZPN K3GAS 7040-220- 6- 1\31\1113 4500-150- 5-AB  W3QAN 2760-115- 2-AB
W3HC  705- 24- 5-AB 11.628-307- y-AB ABC WA3EPS w3QXV AB
K3URP 588- 21- 4-A K3AUH . K3HSS  7040-220- 6- 4498-173- 3-A 17 AB
K3UXQ 390- 15- 3-A . 11.118-327- 7-ABC A k\SI\IGO usa 112- 4-AB  K3QMK AB
KINYG 234- 9- 3-A  K3PGB W3JSD  7020-195- &- WASE W3BBC 2470- 95~ 3-AB
- 3 y 11,080-277-10-A ABC ¥6-161- 3-AB  K3FXP 2430- 81- 5-A
Eastern Pennsyloania  W3IZU 10,480-262-10-AB hSAQH 6688-209- 6-AB K3YJG zym 123- 6-AB  K3PSX 2418- 93- 3-AB
1K3IPM /3 K3V U RADAQ 6480-180- %-A W3MXU 3636-101- 8-A W2QRB_ 2380- 85- $-AC
47.646-601-13- K 36-272- 9-A WASBBA K3VEQ 3456-108- 6- \W3BAH 2340- 78- 5-AB
ABC W3BN! 10 uz-m 11-AB 6460-190- 7-,\3 ABC K3TEJ/3
WIKKN W3MXW W3IKXH 6300-213- 5-A  W3IA  3424-107- A-B 2314- ¥9- 3-AB
25,784-586-12- 10.120-232-12-A  K3BOY 6300-210- 5-AB WA.’;BWI‘ \VN3F‘TI/34
ABC K3ZVD smss-suy- 6-AB  K3IGX 6016-1K8- t-A -131- 3-AB 280- 76- 5-B
W3MFY W3HAB 9856-309- 6-AB  K3ATL/3 K30BY .3354 129- 3- 1- 4-AB
25,632-534-14~ K3UJD 9758-287- 7- 5890-155- 4-AB ABC wsm%u zz"o- 74- 5-A
ABCD B o-AR K3HNP 3328-104- 6-A 1Tk
w.t.sc W3CCX29252-257- ’i{ K3MBV 3261-102- 6-A W“szmm 65- 7-A
-455-13-ABC 30U - 96- 7- )
wacL-e ggf.sm.lg. K3NMN 9030-301- 5-AB W3UCA 3264- 96- 70 2132 H2- 3-4
ABC W3MVF BY68-236- 9- K3TEF 5550-135- 5-AB  \v3HYO 3240-120- 6.5 WA3BTE
WILHE WIETB 8721-258- AB  Rawed Bionise: b WIFGQ 3150-105- 5-AB panoc ShaA 47 LAl
K:u)Ul\t\il'“m-404 10-ABC K3ZPG  ¥1i5-26- 6-AB Anc  W3NSL -““4‘1313@-‘,,1) K3YFDS 2052- R6- 2-AR
15,680-392-10-AB K3GQJ  ¥100-280- 5- W3AJF  5396-142- Y- 73R Y ABCD  Kyp1U  1988- 71- $-AB
K3JJZ ABC AR W3BUR 3132- WA3BHF
14,516-382- y-ABC K3ZRB 8250-230- 8-AB  W3BRU 5310-177- 5-AB K3LWY 3120 ) 1946- 70- $-Al
K3ACR W3LUW3 W3CJU 5310-177- 5- IK3EMA 3068-118- K3TBY 1XUK- 73- 3-AB
13.755-328-11-4 $176-257- 6-AB ABC W3GXB zsw-los- - BC K3KJQ 1800- 75- 2-AB
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KlPKQ.fi

w

WNBEYQ

1800~ 60- 5-RB
WA3ARC

1792- 64- 4-A
W3FEY/3

[764- 63~ 4-AB
\VASEJNl

WawiLr
W3BJG
K3CHN
WA3BRO

1624~ 5%-

W3KPK 1612~ A2-
WAS3BIV 1586- 61~ 3
K3LBT 1560- 60- 3
512- 63- 2-
?

w
3
>

1 5()0- 50—

K3 7
W3RAV 'SGR- 57- 2-AB
K310J 464~ 62~ 1-AR
I8N SN 1352- 52- 4-AB
WAFSC 1352- 52- 3-A
76- 58- 1-AB

—
z
3
>
2
aa
]
RS

KIALQ/3
o

WN3ETM
1188~ 54- 1
1184 37- 6
1176- 49- 2
990~ 45 (-
GR8- 38- 3
YR4- 42- 2
OFR- 44- 1
462~

WASAPN 924-
K3LML 912~ 3
WA3BBA/3

a10- 45 3-

K3FPV  K5&- 34- I-
WASDML

57 3

K3ivws  792- 36~ }-
3

3

>I>E>>T

=%e}

w

W3(DS
KIHWZ

oY

=

K3WQO 638
WA3B1‘W

WA3CPQ 5.:0-
K30QK ~ 520-
506~
484~
4h£- 21-

T
S
w
&
,:X
-
=)
P
N
T
i
w

{o2l]

A
B
A
A
B
A
A
B
A
A
B
-A
A
B
B
A
B
B
A
A
A
A
2-A

K 336~ 14- 2-
}\SESL/S 330- 15- 1-A

W3SST  08X- 12- 2-AB
K3EQU - A

K30KA
KINDY
K3ABK
KYLWN 1 .
KRODAN 2. 1- 1-A
W3CXU (2 ours.
10.038 -239 11-AB

W3HZU (7 nprs )

1-197-11-

\V'S(‘l' Q (K3DLS,
L)
~<um-"ul 10-AB
W3IXT, r\\’A RV,
WHIXL,

7 56-221- X-AB
W3AD/3 (7 oprs.)
75581-200- 9-AB

THENEW JERSEY

FELLOWS WERE

REALLY COMING
IN AT K3VFT...
++ ONTWO...

KAYGH (W3s GFN
JUZ) 7200-200- ’x

WASBIV/3 (W3IXL,

u2-zu'i- 7-AB
k&\{‘g}l u\x( v,
B8H8-197- 7-AB
W3HCW (7 oprs.)
3572- 44- 9-A
WA3SDXL (z oprs.)
3514-127- 4-A
Md-n.C.
.-.3
¥ 47(' 12-11-K
KIFPE 4110-137- 5-ABR
W3BZ(Q 2400-100- 7-A

K3ZOD) 3120- 9% 6-A
K325 X

BURD- 90 T-A
K3PPRB  2K50- 95- .x-AB

KIRWY Z‘((ll) 100- 4-4

W3nge AB
K3ICH ()
K3LIKN 2250- 75~ .')-AB

K3LUK? 2160- 72-
K3WTID 2054- 79- 3.AB
W3CPM 2040- 6%- 5-B
WASA(!»V

- 70- 4-AB

W3AIR 1%71- 52- R-B
K3UFRO 1624- 58- 4-AB
Ylﬁ‘..'-}- 58- 4-B

1600- 50- 6-A
W3TYJ 1830~ 51- 5
W3BNL 1196- 46~
W3BYAG  #R4- 34- ¢
W3KUH X5%- 33~ 3-B
K3LLR  702- 27- 3-A
WN3DYT!

T02- 27- 3-B
W3FNU 676~ 26- 3-B
WN3ELA 676- 26~ 3-B

WN3DSM

616- 4-B
WNSEOP ﬁ 16- 4-B
WN3EOQ 5%8- 21- 4-B
R3MZF 504~ 2-B
WABCEK 504~ 4-B
WN3EFD 392- 4-B
R3VAQ 360~ 2-R
WN3EDZ 312- (2- 3-B
W3AHQ 2684~ ll 2-B
h.ﬂP\/3 {h opira.)

R14-282-11-AB
\\'SLI\U/? (5 aprs.)

H44-126-12-AB

W3HSP (4 ODrs% rAB
K30Z2Q (1\38 Ok() ()&Q)

K3VHS (4 [t
800- 60- 5-A
.Soutllem New Jersey
WZ2EIF 18,700-425-12-
ABC

WA2EMR

14,259-340-11-

ABD

W2NSF
12,540-285-12-AB
W2REB
11,660-265-12-AB
W2PAU
10.628-232-13-AB
W2ZUL YK64-274- 8-AB
WB2NOK
n732-242- 8-AB
W2LVW §700-21%-10-AB
W20RA 77%6-229- 7-AB
W208D 6992-184- 9-AB
WB2EEH
6970-2056- 7- -
AB!

W2BAY 6018-177- 7-
ABC

W2BV  6000-150-10-B
W20QN 5610-165- 7-AB

WB2MPH
5460-182- 5-AB
W2LZA 5338-157- 7-
AB

W2JAV/2
5168-152- 7-AB
WB2LWZ 167 5oA

5010-167.
W2RLV 4880-121 IU-AB
WB2RVE
1550-175- 3-AB
WA2QzqQ
6R-157- 4-AB

+3
W2EWN 4350-145- 5-AB
K2DFE 4320-120- ¥-AB
WN2TGW*

4128-129- 6-B
W2N8J 4114-121- 7-AB
K2EGH 4032-112- X-A
K28QM  4012-118- 7-A
WA2MGV

3938-123- 6-AB
WB2SIF 3600-100- 8-AB
WA2ZMS

35R1-128- 4-AB
K2BPX 3570-105- 7-AB

WB2PGE/2
3510-135- 3-AB
WB2CEX
3502-103- 7-AB
\WB2JEP 3360-112- 5-15
WN2UVB

2470 9Y- 5-R
W2GQUP)/8"8 101- 4-A

WB
2772- 99- 4-AR
WB2IF(""600-103- 3-AB

WB2E
i- Y9- 3-ARB
W2ADA 2464- 8%- 4-AB
WH2MNM
2288- 8%- 3-A

215K- R3- 3-B
W2VX  2128- 76- 4-B
K2EJW 2080~ §0- 3-A
WN2TEN/2
) 1952- 61- H#-B
WN2TOE
46- 71- 3-B
\\'2DMU 1794- 69- 3-A
W2GVB 1690- 65- 3-AB
WA2ABL/2
l 156~ 69- 2-AR
K2HOD 1568- 49- 8-AB
WB2SPJ 1404~ 54- 3-A
W2HBE 1316- 47- 4-AB
"A2WCT
1300- 50- 3-AB
1288- 46- 4-RB

1203 43- 4-AB
WB2LZW
- 45- 3-A
W28DO _992- 31- i#-B
K2ZHBY/2036- 39- 2-AB
WN2RRA )
- 31- 2-B

744
W2BQ 720- 30- 2-A
WN2UEY

646
\\ B"QZK h72— 29-

K2MZP  240- 10- 2-A
WB2SPJ/2
240- 10- 2-A

240:
WB2LXA/2
77 4 1-

A
K2QIJ 44- 2~ 1-A
WB2GPH 44- 2- 1-BR
K2AA/2 (1'3 oprs.)
6R-32%- 8-AB

UDA) 3270-104- 5-AB
\V2 I'Y5/2 (W2I'YS
VA2KWS)
520- 20- 3-B
Western New York
K2YCO 6222-183- 7-
ABCD
W2RPO 4560-152- 5-AB
K2ISP__4200-140- 5-A

WAZTEY
4200-140- 5-AB

WA2FGK (high scoring Hudson Division multi-op} at the controls of the rig which has brought 22 states his way on 144
Mc. since August, 1965, You're wrong if you think his antenna (80 element quad) didn't have much to do with it.

June 1966
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Multi-operator station WB2EDF. (L-R) WB2TEO, WN2TJF, WB2SKQ
and WB2EDF. A fine effort from the N.Y.C.-L.l. section,

WA2ZNC
4080-170- 2-

3784~ RR-12-BD
3738134~ 4-A
WB2NI'Y

68-131- 4-A

K2JA A4R0-146- 2-AB
WA2KND

3480-145- 2-AB
WB2GJL

4458-133- 3-AR

\\’%3 3312-138- 2-AB

E.H 2850- 95- 5-AB

2?1 34-109- 3-AB
WA2YPT
2-118- 2-AB

N2 00-100- 4-AB
\VBAJI'I 1.:44 106- 2-AB
HWC

WA2H

2520-105- 2-A13
K2WW 2408-104- 2-AB
WA2YTK

2448-102- 2-AR
W2MPM

2424-101- 2-AB
WAZKVN

2400100~ 2-AB
WA2800

62- ¥7- 3-AB
W B2IG? 2-AB
W21'DL

W2UAL 84
\VB2MA}}‘1

KBRS
WA2GCK |
RO

4 KAH=- 1=
K2UXE I870- 85~ 1-AB
WAZFVG
) 1500- 75- 2-AR

K20QWD 1786- 47- 9-A
K3HHS/2

1752- 73- 2-AB
WA2BKYV

1742- 67-'3-AB
W2RZI  1716- 75- 1-AB
WAZTJS 1632 68- 2-A
K2QMZ 1562~

1
K20PC  1474- 67- 1-
WB2DCC

K2LGJ
IK2RHS

- A
WEBZQUL 1408- 61- 1-A
WB2PIP

1364- 62- 1-A
WB2LZM

1342- 61- 1-AB
WA2UTM

1320- 60- 1-A
WB2FDZ

1320- 60- 1-A
WB2NZB

13820- A0- A
W2BRE 1208 59- 1-A
WRBZIUM

p A

B

L
1
1254- 57- 1-
K2YMM 2

WA2IYZ 118K- 54-
WHB2FAN

i
WB2RVV

I i
W2ICH
WAZLA

WB2RZL

1979~
K2JJT  1U5A-

WZ2ALL 1056~
W2YBK 1U34-

60

\VA2AQW
134~ 47- 1-A

\VAZMQN 72
1032~ 43- 2-A
WA2GIA :

WA2YSD 024- A
WB2HZJ 902-
W2RUJ  8%0- 1-B
WA27ZWO R80- 40- 1-A
K20IG  R36- 38- 1-A
K2PEY 792~ 46- 1

K2PKK  792- 33- 2-AB

638-
WA2GVH 600~

WAZZQN 800- B
W2RLO  59%- B
W2RIS 550- 25- 1-A
WAR2YEIK 528- 24- 1-A
K200 l-AB
3y Vs kil 4566- ~A
L4 B
2NBP 410- AB
2NSD 440- A
WAZSNVL 41K- AB
\VN2SMD
- 19- -8
W2PHT  396- (0= L-A
WAZMQM,
3 18- 1-A
K2/ '\(‘3 2= 2-1)
K3RT 1-A
WB2IGNC 285- 13- 1-A
Wavay o 240- 10- 2-B
W2IFRL/2 220- 10- 1-A.
" 8= 1-A
7- 1-A
6- 1-R
5- 1-B
W2Pp7ZC  110- 5. 1-18
\Vzu\V (14 oprs )
-171- 7-AB
K22ZWI (6 onru )
319x-124- 3-AB

\VB2H LI ( \VAJLQI)

’ ’ %- 97- 2-AB
\VASJAY/’ (WBZHN‘(
WASsJ AY)

1131=- #4- 3-8
B2UCT (K2 HDY
UCD  660- 30- 1-A
Western Pennsylvania
W3KWH?
6210-135-13-A1
WA3BAK?
5040-140- R-AH
K3ZVB  44N4- 118- 9-AB
3024-108- 4-AB

7Y

K3FGQ 1296- 5

K3EDO
KAQH
l\3l'lW'

1066-

,_

K3MPD 520-
VKJIM 420

v IVD o dd-
K3JRO/3 (8 oprs.)
75214-209- %-AB
WA3BGE/3 (K38 ZFP

ZHH, 3BGE)
4794-141- 7-AB
K3HKK/3 (5 oprs.)
4554-127- 8-
ABD

WA3CKXF (5 oprs.) _
716~ 64- 3

50- 45 5-A
WASHOH (KSTKT, ’
H)
X80- 40- 1-AB

CENTRAL DIVISION
Illinots

KIRVG K732-242- R-B

mnMBX?zoo 150-14-AB

WA
5920-185- 6-A8
WovVWwY /4
746-169- 7-B
K9ZWV 5580-186- 5-
ABC
K9ZWU 5460-182- 5-

N ABC
WAIFIH
5160 172- 5-AB
KL7EB
5 40-140- B—AB
WOMCG 4350-145- 5~
ABC
WAIKFYB
1350-145- 5-AR
WAS)KA\

740-110- 7-AB
WILGI &,zx 117~ 6-B
WASLWU

K9H T‘\V k
KyBDJ

\ 5700
WAIMHT

WAUNGE,
wmcu[_s;(

KYRCN 19\)0-
WAIOK

l H48-
WAYKILY 1770- 5
WAOJIL 1742-
WA'Jh(;&

BRO- 60~ -4

KYAMG 1624- 5K- 4-A
WYC KK 1624~ 5% 1-A
KOFHM 1586- 61- 3-AB

KYDKI 1560- 60- 3-A
K9YJQ laml- g5- 2~AB
WA9CXB )
560- 60~ 3-AB
h'ao(g\l 1540- 70- 1-A
WA 9()(,'N
3486- 63- 1-AB
WAQAIJ 1490- 54- 2-A
ZPS 12 51- 2=A
50- 2-AB

- [111- 51- 1-A
WOAFA 1092- 42- 3-a
WNOPHVY
1064- 38- 4-B
KIVTIT  960- A
WAIEEG 260- A
WYAVB  936- 3 A
WAUIPM Y36- 39- 2-B
WAQMSZ 916- 2-B
WAYIRZ 28
Worve A
WYZEW
WIQVE
K9DTB

WAIBW 3'7 )
WAYEHL 792-

\VAQI\QI) 672- 28
XQ  L72- 2
ZT  550-
WUKYA 550- 25
WOWIC  #R4- 23
WAYOCX 462-
WIFVB/9

456 1€
WIHOW 440- p

308~
WAUTAD 246- 13-
WOICMD 264- 12-
WYCTR  264- 11-
WA9AAQ 242- 12-
WAQHIY 242- |
\VN‘)P\VV

2424
WAYE [‘ *! 220-

e

PIFEEPFD EWEESE

o
By TrTT

WAVQ).\?UA (8B \V
YQKB)
g6z~ 37- 3-AB

Indiana
KIQCB 4968-138~ K-

9 BCD
KIVTT 358 4-112- 6-B
W N3BOW /94

2106- 81

3-B
4-A
4B
3-a
\VA9L¢JU/9
720 2-AB
KOSFY  700- 25- 3-B
KYWHF 672- 24- +-B
WNOQLM/Y
576 24- 2-B
WASIFU/9
9- 2-A
WNIPYB 120- 5= ‘f—g

l
0240~ 220-11-AB
\VQBL\I/Q (5 oprs.)
3570-105- 7-AB
Wisconsin
WAUCBP
S206-146- S-AB
WAYIEM
3210-107- 5-A8
KYCYF 2160- 72- 5-AB

W9JDU 1768- &
KIOXY 1120- 35
‘thHH 480- 2
VITQ 4R~ 1
\\ Q\\v AQ 216-
K9UQN/9
164~

WAQAQL 154~
WYKNIK %8R- 4-
KYEWG (5 oprs )

1092- 42- 3-B

DAKOTA DIVISION

M innesota

KoODTA 1620- 54- 5-AB
WAPDWNM
1106- 10- 4-A

South Dakota
KPFKJS  495- 17- 5-AB

DELTA DIVISION
Arkansas
WAS5NOB 799- 26- 7-AB
KS5ETU 110~ &- 1-AB

Louistana
WASDXA
2142- 63- 7T-A
WAS5FBQ
1500- 50- 5-A
WASJVL 936- 36- 3-A
WASKEC 264~ [1- 2-A
Mississtppi
WASDOM/5
44- 2-1-B

Tennessee
KYEJQ/4
i 3620- 92-10-AB
WAWZC 1422- 41- 3-AB
KAFJW /4 450- 15- 5-A
Ix-}UWHM 10- 2-A
WA4YFL (\V A~4s H1S
YFL, WB1ASA)
062- 37- 3-AB

GREAT LAKES
DIVISION

Michigan
WSNSH 794" "09- Y-AB
l\‘(\rE‘C Zili 93- 7-A

83- 7-A

1768- 68~ 3-B
WBVRH 1586- 81- 3-B
WARAEE

1540- 55- 4-B
WAFSZ/8

e
ow
e
£S
3
-
LN}
Yy
W

WASMEU
484~

W&IBB  432- I~
WAKJIE 35 2- 16-
KSHXW 340~ 15-

WRBCIE 242
WAXh?\ 198- W~
KHATU 176~ X-
WHPLPI 176- &-
WARGCO 110~ &=
KRZRX /8 K¥- 4~
W8TJQ \Wga BQD,
TIQ) 304-156- 7-AB

WENWW (4 oprs )
61- 6-AB

2~

WARMF (6 Opirs )

1635- 55- 5-AB

WSBHF (2 oprs.)

L1Y5- 53- 3-AB

WARPWZ (WAS8s I’Wz

PXA) 266- l0-

Ohto

\VABAhh“
2-272- ¥-AB
b.?sI)EO ‘)500 250- 9-AB

WM

6720 210~ 6-AB
WRNEE 5430-181- 5-AB
WRKKF 5372-158- 7-AB
WBGGE 5304-156- 7-A

WARD
4528-142- 7-A
WARGQQ
50-155- 5-AB

KSOWB_1620-165- 4-AB
\VA&L.\\V

TT>T>EpEEs
e

1
=
0
et

WRIJRN 410%-158- 3-AB
KRZES 3996-111- 5-

B
WARPQT 3052-152- 3-A8
l\KJ\L AN40-128- 5-A1

BPC  3224-124- 3-AR
}\XhT\ 3000-100- 5-AB

QST for



"

WRDPW 2884-103- 4-AB
KXGDV 2814-101- 4-AB
\VABIKN

90- 4-AB

WSZOT "tl’)() 100- 2-AB
WAasMSB

2210- 85- 3-B
W 2112- RR- 2-AB
W8MOH 2080- 80- 3-A
WARDFD/R

2054~ 79~ 3-A

5
l\R“’PJ 2024- 92- 1-AB
ASMVK
§ 2002- 77- 3-B
WBPGF 1989- 77- 3-A
WRHWD

1976- 76~ 3-R
W8SK  1960- 70- 4-AB
WARDRC
1920- BD- 2-A
1764- 63- 4-A
{736- 62- 4-B

1584- 66- 2-AB
WASLXZ

1512- R3- z-
WARFZS 1440- 80- 2
WRRKI, 1392- 58- 2 EN AB
WABMBA

392- 58- 2-A

L
WNBPXL!

1378~ 53- 3-B

WASAEY
’ 1320- 55- 2-B

KRBSC  1260- 42- 5-A
KRRZN 1260- 42- 5-A
WASBOA

1200- 50- 2-AB
WBKSE 1122 51-
WEDWT 1104~ 46- 2-B
RRIGI
WNSPFO

t:’

2

>

x ~
[Slepet]
g

:

=

T

Gy

w

WASDTU 660- 30-

OTH 648~ 27- .

\VR\VYIT H4R=- 29-
BNW

WA

624- 26-
WABIFU 550- 25-
52X~ 24

WSRLY
WASLTA 528- 22-
KRAOIF /8 504- 21~ ¢
WABHCC 504- 21-
KRWVS  450- 15-
WARIGD 440- 20-
SREHW 374- 17-
WARRWZ 286- 13- 1-A
WARHCC/8
242- (1- 1-B
K8JIXE/8 220- 10- 1-A
W NSQ,NR/S1 -
7=

5
\"RRXM/8“2
WASHVK/8 2 1

\VARBCA/B (\U opra.)

30,690- Q5-21 AB
WaRCCIL (10 u
4-'176 12-AB
W.]ABRI‘{ \ (\VASB Lis

77)12 241- 6-AB
WABKCX (K3SAN.)
w K(:K‘G \VARI\.( X)
8i- 29- 2-AB

HUDSON DIVISION
Eastern New York

W2LWI 5350-107-15-B
WB2POM

3610-117- 5-AB
WA27ZPD

3264-1()2- 6-B
WA2IWO

'3 0-100- 6-AB
!\2ARO 2708- 75- %-B
K2CBA/2

250R- 66- Y-A
K2GCH 2280- 60- 9-AB
K2DNR_2040- 75-10-R
WA2YRF

2016- 72- 4-AB
W2CTH 1920- 60- 6-AB
WA2MCP

1856« 58- 6-AB
WA2DTE

IR00- RO- 5-AB

W2HZZ 176R- 52- 7-B
W2DSK 16R0- 61- 4-AB
K2UKE 1506- 42- 9-B
WA20YV

1540- 55- 4-AB
WA2GGD

70- 49- 5-AB

WB2CIQ
WAZWSY 388~ 50- 4-AB
VA2W,

1260- 45- 4-AB

June 1966

—_t
0
=

6- 1-B

W2HCS 1170- 39- 5-AB
K2BGU 1158- 31~ 7-AB
\\'BZTRS 1120- 35- 6-B
WB2ULU
1120-
WA2RWR
Y28-
WB2UEW
896

K2KTJ
BUF

WB20GN 576~ 21-
W2IP _ 4%0- 15-
A2HR

- 17- 4-

442~ 17- 3-B
WA2GXM
16- 18- 3-R

W2CJR  108- 17- 2-AB
WA2IWL
- M- 3-A

64
WB2QVX
360- 15- 2-A

WB2BZE 286~ 11- 3-AB
WR2RBG 14R8- 9- 1-AB
WB2UYT 16%- 7- 2-B
K2V A C/" (h apra.)

44
\VB2NVJ (\VB..S NVJ
RFC) 7888-232- 7-AB

SN

cQ
CONTEST

WAIFHA/2 (\WA2NRJ,
W 2HZY\

232-101- 6-AB
\VB?PZL (\VB2PZL
N2RLB)
2464~ BR- 1-AB
WB20IM (W Bzﬁ OIM
oWz RB(:)
1920- 61~ 5-AB
N.Y.C-L.I.
WB6NIK/2
6545-19%- 7-AB
WB2LUU
1128-129- 6-AB

WB2MRK
2960-132- 5-

ABC

WB2QLP

3840-120- 6-AB
\WW2AEEH

3791-112- 7-A
WN2TC84

3660-122- 5-B
WA2QCF

3600-100- 8-AB
WB2MZE

3026~ 89- 7-B

W28KU 2464~ 77- 6-
ABC
W2KXG 2070- 69- 5-B
K2LCK 16K0- 58- 5-B
W2DBQ 1536- 4%- §-B
W AZDRI‘i

128- 42- 7-B
WB‘ZMEC}_

290- 43- 5-B
WB2RBA

1290- 43- 5-A
WN2UHA

1230- 41- 5-R

W20U'Q 1148~ $)- 4-B
WB2UKQ

HU- 35- 4-B

WB2RQM
AN - 31- 4B
WN2TWE

9562~
WN2VGR 846~ 32- 4-B
WA2EXP 840- 30- 4-B
WN2UZU

728- 26- 4-B
WB2QLM

700- 25- 4-B

W AZLLN/Z
WITNI ’b(.-
WB2PGR 132-

W37ZsD - 112-
WN2TJE 110-

WB2ED[I (WB28 EDF
SKQ TEOQ)

12,654-354- R-AB
WB2UWM \VB2U WM,
WN2s T\ W UFH)
670~ 8Y- 5-AB
WR2LCP (\vaza L(.,P
UIvV)  2040- 5-A
Northern New Jer,cm/
W2NNL
13. '310-&01-1" AB
WA2FYH
10, %’0-258-10-AB

I\Z(xl 3 1680- 58- 5-AB

VE320Y
6'38- 59- 4-B
WN2UKF?
- 52- 3-B

352
W2HXJ 1230- 41- 5-AR
WA2ZSN

14%- 41- 4-AB
WA2FWL

1120- 40- 4-B
W28MJ  780- 3U- 3-AB
W2QCR 560~ 20- 4-B
WHB2QNE -l’)ﬁ- Q-
K2GNA  442- 17- 3-

WB2KLD WR2SWE 4 32- 1R~ &
10.208-232-12-AB WBZMHR
WA2WIL 17-
4430-205-13-AB e
WA2UDT 6-
440n-235-10-AB /2BLQ B
W7PUA/2 \\’A2l% Bi
6930-185-11-BD  WA2IGK (hlq 1, Nh
WwB2 E\PD UYH, WA2FGK)
5168-152- 7-AB 1X,720-360-16-AB
WB2MZH W2LIB/2 (K28 EFB
5160-172- 5-AB KJ\ID \\’ JTB)
W2AQT !170- 95-13-B R70-358- R-AB
W2GKR 31450-115- 5-AB W RZPAZ I\VBZ« GVRL
W25X0 3400-100- 7-A PAZ bl R)
WA2IDH 055- 89~ 5-AB
3200-100- 6-AR WA200T1 (WA2000D,
W2MHJ 2 WB2TMR)
$080-103- 5-B 1350- 47- 5-R
WB2KLD HAD A'QsO"oRr

TWO ARTEQ HE WENT TO SLEEP..

WA2ZWB
2AA2- 78- T-A
WA2ERX

2550~ 75- 7-AB
WRB2LIG
2484- 77- 6-A

WA2UHE

2418- 68- 8-A
WB2GPG.

2310- 77- 5-B
WB2NHT

2982- R2- 4-B
WB2GKB

2268- N1 4-A
WB2PZB

2250- 75- 5-B
WB2NCB

1938- 57- 7-B
WB20TL

1901- 65- 4-AB
WR2NCX

(%30~ 61- 5-AB
WA2ZDA

1800- 60 5-AB

«.-ACCORDING
TO HIS BROTHER,

WB2RIR (WB2y RTR
RQE) 1170- 45- 3-AB

MIDWEST DIVISION
Lawa
K9ZUF/0
1152- 36- 6-AB
Kunsag
WAODZI 5‘5‘2-
WOFIL 72
Missouri
WOKMY 3878-102- 9-A
WAPHKD
1515- 52- 5-A
WOLFE 1020- 34- 5-B
KuJg (l\t‘)IJJ ‘\\ NY 7,1)
l\tz{“P("u (KNEPC,

A8 APC JBA)Y
2444~ 94- 3-AR

2-AB
3- 2-A

WAOJRJ (\\ ﬂRQO

Aps B
60- 75 -l AB
KPLIR (8 oprs)
52- 2-AB

NEW ENGLAND
DIVISION

Clonnecticut

KIMRI
13.904-318-12-A
K1IED Kdlﬁ 198-11-B

WIHD
5197-120-13-AB
W1W HI, 4160-104-10- )

AB
WIFXS 36R0-115- 6-B
KIPKQ/1

2464- 77- 6-B
KIKKIK

2460- R2- 5-AB
KIPAT %24~ 76- 2-R
WALCYM
i 4-
2

W1VNO
WIDXE Y5
KISXF 74
WiQJl,

VATCWIM

1 2
720~ 30- 2~

20- 30- 2-

K1AOY 6Y8- 24- 2=
WA2BAH 1 (5 oprs.)
20.304~. .505-16-

ABC
\V]}\"IEH (WIMEH,

9 5-159-12-BC
KIMUJ/1 (4 0Dl B

16Y2-1 (R- 7-AB
\VAIFA/: (I\IVQ\V

ATEAZ)

3870-130- 5-AB

\3 lA\V“ (W1s QI3
WPR) 1222- {7- 3-B

Bastern Aassachusetts
WIEUJ A426-153-11-AB
WALIDZJ 1

3995-118- T-A
“i- 8-B

K1BTF 3348
WIJISM 334 AR
KICHY 2460- 82- 5-AB

WI100P 2432- 65- 4-

A
W1QIB 1500- 50- 5-ABR
WIBWS 1290~ 43- 5-A
K1CQX  756- 27- 4-BC
WIBXI ""R 26- 4-AB
WNIFIFY 678- 26- 3-B
WAIDBN 178~ %- 1-B
WAICRG (4 oprs.)
H(40-16X- 5-AB
KIVFY (KIVFY,
WAIABU)
3696- 7R-14-A
KIR\VQ/I (KIRWS,
WA lbY.\)
A- 37- 4-AB
\VA]F( D (\\’Al 8 DWL
FUD)  624- 24- 3-8

Matne

Y72~ 27- 8-B

330- 11- 5~
ABC

KIMTJ
KI10YB

New Hampshire
W1ASZ/ /1
%84- 26~ 7-B

K9RVG of Chicago, lllinois with the rig that did the trick. Highest score
for a station operating only on two.




The operating position at WB2MRK, Manhattan
island. It's not a new country, but Phil is sure
doing his best to pull that S-2 signal through the
noise for a new 432 Mc. QSO. A 4X150 tripler
is used with a converter built from the ARRL
Handbook. Phil's antenna for 432
is a 64-element colinear,

KIFTG  130- 5. 3-AB
WIHPA I KIWPM,
WAIs DET ELM)
436-151- 8-
WIALE (Wls ALE
VQH) 630- 21< 5-A8

Ithode Istand
KITPK %736-208-11-AB
\estern Afassachusells

WI1ANE 3x00-101- Y-AB
WIMNG 2384~ 75- - AB
WIST. 356- 62- 9-AB
WAIDZZ.)

2132~
WI1WLE 2072-
N1PKZ 1950-
KINJC/1

1530~ £
WAICYKI
WIFAB I5N6- 6 F
IKIULZ  1470- 49-5-1
W N1ECR*

1464- 61- 2-B
WIIWV 1428- §1- 4-AB
WIMDM

1320- 44- 5-A
WI1ALL/1

1032~

WIEBA 1082
KIPMK IOUX—
INY

SPEITT > T>

W

WIUPK

K1EPI

WIDGA/L
S04

pwioJoci g

IWLEFH 8-
WAICOR 234- 9- 3-AB

9000-225-10-AB
WIUWX/1 (Wls EA];;

wWiGIv (" ogr S.)
1440- t0- 2-B
WIMNG/1 (2 oprs.)
176- 8- 1-B

NORTHWESTERN
DIVISION

TTE

TBLG soa- |
WIZHID: 306 1n-
KL7FHN 374- 17-
WSKNC/KL7

a74- 17- 1~

EXT>ETEP IRTFSPE
= w

KLTECO 154
KL7ENO 110- 5-
CQregon
WA7TBJU/T .
840- 35- 2-AB
Vashington
KYBBO 2212- 79- 4-A

PACIFIC DIVISION
EBast Bay
K6JHV 17
2820- 94- 5-B
Siacramenta Valley

W8WLI 1092- 39- 4-B
WA6JDT 924- 33- 4-B

From the West, WB6DUB puts his rig through the

paces. Dick finds that using a pair of 6146B's in

the Seneca is well worth the investment. He's the
certificate winner for the S.C.V. section.

62

WAGCQU, o
858- 33- 3-AB
W6GDO

.’)3~- 19- 4~
WEKDJ  234-

9- 3-B
K6AAW/ 6 (I\SAAW,

WABR
0- 75- 5-AB
\\2 BzU\B 6 (4 opre.)
184Kk~ (8- 4-B
San Frapcisco
WB6FZH 22- (- 1-B
San Joaquin Vatley
K6UJG 1376- 43- (i-AB
\WB6N.
1200- 43- 5-AB

Santa Clara Valley

WBSDUB
5272-146- 6-AB
K6DTR 1800- 60- 5-AB

ROANOKE DIVISION
North Carotina
\\\‘;4EPV 1717 52- 7-A
10’16- 37- 4-AB
South Carotina
WA4LTS
39490- 95-11-A
Virainia
ASUA 5244-138- 9-AB
WA4TYZ

K70- X9- 5-AB
WAVCY

28
2040- 51-10-B
WN4BHE!
1932- R9- 4-R
WAKVI 1118- 43- 3-R
WAGFY/4
5- 3-B

390- 1

WA4CYR (WA4R CYR
MZG) (‘164-174- ‘8-AB

K4LHB (K3L.NZ,

2910- 97- 5-AB

West Virginla

WSAEC 2961- 71-11-RB
WABJCC 2656- R3- 6-AB
W ARJFA 2656- 83- 6-AB
WASKTT
2658- K3- 6-AB
"17? ﬁ{%- 6-AB

KBWVP
KX

ROCKY MOUNTAIN
DIVISION
Colorado
WOAJY 1800~ 75- 2-AB
W[?[JR B850~ 25- 3-A
WAYKDQ 38- - 1-A

New Mexico
WASETF 784- 23- 4(\-
W50JM 754~ 29-

]

3
3-AB
SOUTHEASTERN

DIVISION

Alabama
)\4WHW 1696- 53- 6-AB
4DBQ

WA

1282- 44- 4-A
WB4A \V

1156- 34- 7-AB

WA4KMA

1140- 38~ 5-AB
WA4EBS 910- 35- 3-A
WAHEKL 570- 29- 5-AB
W4TUIVM 81 9
WA4PHF 646
WIERX
WEGVE/:

- 3-AB
4()45- 2" - h-A

W4YRM  504- 21~ "Z-ZB

WAYEN  404- 19
L 45
A
K1A 2-A
l\4VJh 110- 5- 1-A
Georgta
'4\'ZL'J 312- 13- 2-B

VN4ARB 184- 7- 1-B
\\ A«l(zl'Lg-l (10 oprs.)

G22-165- A-AL §

510- 17- 5-AB §

SOUTHWESTERN
DIVISION
Artzona
576~ 24- 2-A
1-A

K7YSE
WTAYY 30%- 14-
7.05 Angeles

WAGGAG

6210-207- 5-AB
WAEWKFE

5040-180- 4-A
WBBITRI

“h224-124- 3-AR

WB6ITG

2K60-110- 3-AB
WB6GFD

2548- 98- 3

WBGTAZ 2262- K7- 348
WABLRIJ 1011~ 74- 3-A
WAGQWE )
) 1666- 66- 4-B
WB6QXY
1664~ 64- 3-A
WB6KTD
1568- 56- 4-A
KRIOV Iﬁl)K- 5%- 3-A
WABARC
17- 55- 3-A

14
WB6KGK
884~ 34- 3-AB

WAGKIK 672~ 28- 2-A
WGI‘NE/B
- 16- 2-AB

l\hGLVT/ﬁ
154- 7- 1-A
K6BPC (4 onrs)

20-290- 4-AB
\\’AGZNP \\’Aﬁu KIK
ZNP, \\

GIM.V)

- 93- 4-AB
Urr,mge
W6GZK 2520- 90- 4-AB
WB6PHO 792- 33- 2-AB
K6DLY 208- R- 3-B

WBBEMVT
144 6- 2-A
WHEERG/A (WA6WTD,
WB6ERG)
11,060-395- 4-AB
San Diego
\Vl\(‘RGS
140- 40- 3-B
WA /6 AWeri i,
WBEEUW, WN6PUH)
4228-151- 4-AB
Santa Barbara
WB6DIIK 528- 24- 1-AB
K6YHK_ 336- 18- 1-B
WAGUEF 396~ 18- 1-AR
WAGUXP 396~ 18- 1-AB
WN6OAN
330~ 15-
WAGDRO 286~ 13- 1-AB
WB6KWI 220- 10-
WB6NPJ, 6
198~ 9-
WIKNV/6
76~ 8- I-B
WIPIX/6 176~ &- 1-B

WEST GULF
DIVISION
Northern T'eras
WASEOI
164-134-13- A
IKSIVB  51492-118-12-A

W5IWJ  2376- 66- 3-A
WASODY

KSCMC 1254- 57- 1-A
WASITN

1158- 34~ 7-A
WAS50MG

924- 33- 4-A
K&SXU  41K- 19- [-A
klahoma
W5WAX 1148~ 41- 4-AB
WASDWR

46%- 18- 3=-A

) 11- 1-A1

"M

5CIEN.
EZG, WASJRII)
;J(N-l(ll 16-AB
Southern Teras
WAS5AUA
X 5366-103-16-AB
K5WUD 2560- 84-10-A
WA5AUB
1Y3%- 57- 7-AH
WASCYU 512- 16- 6-AB
WASBAZY/5 A 1A
= l=s

110-
WASBEY 44- 2- 1-A
CANADIAN
DIVISION
{intario
VE3DWL
) 6RK0-215- B-AH
VE3EZC 4200-150- 4-B
VE3CRU
4060-145- 4-13
VE3AIB 3108-111- 4-
BD

A% F?D}h 2940-105-

VE3CBM
23

\’Ld('ABI .
33
VE3ENJ 120
VE3IELS 127
VE3BBO 1248-
VE3CUA
1282- 4
VE3FOE 1200-

VE3DWQ 960-
VEICUT T K0- 4

812- 3 s;- 4-AB

- 26- -8

o8- (-1

21« 2-H

21- 2~

6- 1-18

2- 4-A

2- 1-18

T3HAQ D 2- 1-H
VESDJB [yx- b- 1-B

VE3ASO (VE3s ABO
CDX IIB)
6426-188- 7-
ABD

VE3S8AU (9 oprs.i
4788-128- 9-AB

2176~ 64- 7-A Quebe
WASITM VE2BZH 1792- 64~ 4-18
2108- 62- 7-A VE2ALE 1708- 61- 4-1%
L K3RZY, opr. ¢ K3AJA, ovr, 3IK3YQS, opr,

4 Novice awurd winner, 5 WA3BCD, opr. ¢ K3ZAA,

opr. i
0 WRE opr.
RAV2TES, opr.
eligible for award.
opr.

WO, opr. 3 W3ZGI. opr.* W3BW U, opr.
11 W8UU,
16 WA2ZZF, opr.
18 KIWHS,
I8\WWA4BBY, opr. 19 VEILFOL opr., ..
Checek Logs: hleL/l WB2GYS.

opr. '? WASBOA.
'°H(}7 mrr nul

opr.

It's W1BGD at the 2-meter position at WA2BA-
H/1, East Hartland, Connecticut,

QST for



SETTING UP A

CIVIL DEFENSE

RADIO STATION

BY DAVID T. GEISER,* WA2ANU

WA2ANU, a member of the Old
Timers Club, a First Class Commer-
cial Operator, and a Registered Pro-
fessional Engineer, gives a thor-
ough report of an intentionally
“ham' effort to set up a Civil De-
fense amateur and CB station from
a cost and technical standpoint.
From either view, the article is well
worth reading.

rHE author is the Oneida County (New York)
J Assistant Radio Officer in charge of acti-

- vating the 10- and 11-meter bands in CD
service. Preliminary analysis showed that the
least expensive method would probably involve
modification or use of some form of Citizens
Band equipment, and discussions with various
amateurs showed that this approach, even in
the 10-meter band, would meet a high degree of
unreasoning opposition unless backed by an exact
example showing the troubles and cost of a con-
vential ‘“ham’ approach.

This is the story of that approach, taking a
sample of each of the amateur methods of assem-
bling a station that **We wouldn’t mind using in
emergencies.” All troubles are reported, as are all
expenses, 8o that the article may also have some
use as a check-list for emergency operation. 1t
in all true.

Equipment and Costs

The assumption was made that an amateur
and a (!B station would be accumulated and as-
sembled without use of any existing station
equipment. The assembler faces three costs —
initial purchase, cost of repair and modification,
and the time needed for assembly of parts or
units into a complete station. Only the trans-
mission line, antenna tuner, and antenna were
to be common to the two stations.

Analysis indicated that, in quantity, complete
Lam.or OB stations could be made for approxi-
mately $50 from CB gear, and that the ham
approach would be much more expensive. The
halance sheet on the facing page is the “ham”
upproach, up to the point where the geur was
ready for loading into the cur for transport to the
test site.

* Snowden Hill Road, New Hartford, New York 13413

June 1966

Problems

Parkinson, I believe, formulated the law that,
problems expand to fill the time available. This
certainly was the case, and their history may be
a good check-list of what to expect.

Receiver Problems

The BC454 was working when received. A
50,000-ohm potentiometer, s.p.s.t. switch, and
headphone jack were purchased for modification.
During checkout, shorts developed in one capuci-
tor and across one i.f. transformer mica insu-
lator. These were repaired.

The converter output was mis-tuned and low-
frequency signals leaked into it on the power
lines. One air varisble and two ceramic capacitors
carrected these problems. Additionally, while
packing the car for the first day of two days'
tests, the converter was dropped, disabling it
and the entire I0-meter receiver combination.
This was not realized until the setup wus made
at the test site.

The headphones were modified by adding a
plug.

A receiver was horrowed for the next day. Its
owner did not have an instruction book, so it
could not be integrated into the control circuits
for muting. Transmit-receive switching thus
required not only switching, but also changing
a.f. and r.f. guin controls. The frequency culibra~
tion was also about 100 ke. in error.

Transmitter Problems

The transmitter was advertised by the dealer
ag “35 Watts for u Dollar a Watt.” and was
guaranteed “ working.” After we jointly taok
a good hard look inside, the dealer reduced the
price to $29.50 and threw in a handful of free
parts. He could bave then advertised it for “a
dollar 4 fault,” for 29 faults were found and
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Item Source/Condition Initial Cost Repair/Mod. Time
10-Meter Revr ’
BC-454 Surplus $ 6.95 $ 2.55 4 hr,
Xtal Converter New 25.65 1.05 1 hr.
(Incl. Post)
Power Supply Homebrew 11.95 e 2 hr.
Headphones New 2.50 40 R
SUBTOTAL $47.05 $ 4.00
10-dMeter Xmir
DX35 Secondhand $29.50 $ 6.00 8 hr,
Xtals (2) New 10.00 —— B
Microphone New 6.50 30
SUBTOTAL $46.00 $ 6.30 % hr
Amateur Control and Interconnection Circuits
T-R Switching Homebrew $19.50 e 4 hr,
Amateur Totals Initial Cost $112.55
Repair & Mod. 10.30
Timne 19 hours
'B Station
Xceiver Kit New $73.80 $ .10 33 hr.
(Incl. Post.)
Extra Xtals New 8.00 2.30 1 hr.
('B Totals Initial Cost $ 81.80
Repair & Mod. 2,40
1'ime 34 hours
Antenna
20 Ft. Vertical Secondhand 35650 0 e —_ e
Coax Cable Surplus 1.50 $10.80 1 hr,
Ant. Tuner Homebrew 6.80 — 2 hr.
Antenna Totals Initial Cost $ 13.30
Repair & Mod. 10.80
Time 3 hours
Total Costs Initial Cost $207.65
Repair & Mod. 23.50
Time 56 hours
(Note that the above does not include source or cost of primary power.)

repaired. None of the faults kept the unit from
working: they just kept it from working well, or
were bad workmanship. The repaired DX35 on
PHONE position puts out a 4-watt unmodulated
and 10-watt modulated carrier on 1) meters.

The crystals were specially ordered, the order
identifying the DDX35 as the using transmitter
and including the circuit. Two were ordered, one
for 29.62 mc. output and the other for 29.49 me.
The first was about 1400 c.p.s. high, the second
2411 c.p.s. high. This is close enough for ordinary
a.m.-net work, but poor by ordinary RACES or
(B standards. It is hard to stay under 0.005%
error with the pressure-type crystals required by
ordinary ham rigs.

Like the headphones, the mike required a plug.

Control and Interconnection Circuit
Problems

No problems were encountered with the
original setup. Use of the unplinned receiver
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voided the chance of receiver muting, and a
substitute interconnecting cable had a BNC
r.f. connector with only one slot in it.

CB Station Problems

The manufacturer shipped the wrong channel
receiving crystal, and one transmitting crystul
and pilot lamp were defective. ne rusin joint
was made during assembly. The antenna output
connector was different from the DX35’s SO-239,
80 an adaptor had to be made. This (in the finan-
cial accounting) appears under “Intercon-
nections.”

Antenna Problems

The surplus coux cuble was found to have u
3 db. loss, and had to be replaced with new cable.
At the transmitter site, we soon found that most
drivers seem to go out of the way to run their curs
across new couxial cable, and 8o we had to pro-
tect it.
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Power Supply Problems

Both the electric power and telephone com-
panies were asked the availability of a gasoline-
driven 115 v.a.c. generator of 300 watts or more
output with little radio noise. Neither had one
available. The test was thus run with an $82-
inverter (175 watts continuous output) mounted
in the car. The battery was too dead to start
the car at the end of the second test, but two boys
happened by and gave the car a starting push
downbhill.

Miscellaneous Problems

Kit suppliers are putting lots more stuff into
less space these days. The (UB-kit supplier helped
by furnishing thin solder, but thin soldering irons
are needed, too. In my case, I found it necessary
{before a third finished with the CB kit) to buy
a large adjustable magnifying glass with Fluores-
cent Halo illumination. It greatly eased assembly.

A More Economical Approach

Civil Defense communication is character-
istically single channel transmit and receive; the

less operator adjustment nccessary or possible
the better. For this reason, a crystal-controlled
gingle-channel transceiver with push-to-talk
is very desirable.

I would suggest that the Heathkit GW-12 is
4he most economical approach to CB CD. Basic
price with crystals and microphone new is $34.95.
With new crystals und coil trimming, it should be
easily converted to 10-meter RACES frequencies.
1 would estimate that two stations (one ham, one
CR, with antenna) would total $100 or less.

There is also expected to be a somewhat-
increased supply of used CB equipment, some
eagily convertible to ham bands.

In any case, there are balances between the
purchase of different equipment or use of regular
station equipment in emergencies, balance be-
tween new, second-hand, homebrew, and surplus
equipment, all balances affected by initial cost,
repair and modification costs, and the time
needed to make up the station.

Conclusion

To say the least, the effort was educational,
which (after all) was its basic purpose. The fig-
ures and experience are offered for whatever
benefit they may be to.the emergency .and Civil
Defense fraternity. -  [d 5

‘w-Stravsas

According to the magazine, Radio, Russian radio
amateurs arc now permitted to operate RTTY.
Two of the first hams to come up on RTTY are
UB5s AC and UN. In addition, the Headquarters
station, UVA3KAA, may transmit bulletins on
RTTY. Operuting procedures, frequency shifts, etc.,
appear to conform to international amateur practice.

— 0 o mam

From time to time QST has printed versions of the
origin of the word “"ham.” Along these same lines,
Péete Morrow, W1VG, thought our readers would be
interested in an alleged reason for the adoption of
the word “lid" to designate a poor operator.

The story goes back to the day of line telegraph-
ing. In many offices, especially railroad offices, there
were several sounders. As you know, a sounder
makes clicks instead of solid characters as we do
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in ¢.w. It was difficult for each man to read his own
sounder when the others were going, and various
methods were employed to give an individual tone
to each sounder. ne of the most popular was to
put a tobuacco can between the sounder itself and its
wooden echo case. The lid of the tobacco can was
raised or lowered to change the nature of the sound
of the clicks, making the sound more resonant, more
metallic sounding, etc.

However, the experts made fun of this, (as some
of our better c.w. operators today belittle the use of
sharp filters, Q-multipliers, etc.) saying they could
do the separating of the sounds by ear. An expert
could read his own or any other sounder through the
interference in the room caused by the several others.
It seems that an expert operator would call the
tobacco can man a can lid operator, later shortened
to lid operator, and later to just lid.
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Is Your Net Registered?

In 1952 ARRL headquarters produced the
first annual cross-indexed net directory. It con-
tained 254 net names, occupied ten legal-size
pages. It was hailed at the time as the last word
in current amateur network information.

In 1964 we hit a peak of 709 nct names and
34 pages. The 1965 net directory contains 578
net names and takes up 28 pages. All these
documents were distributed free on request to
anyone asking for them, as one of the many
services of ARRL in the interest of amateur
rudio public service. When you are talking about
distributing 3,000 (about the average) 34-page
legal-size documents in a year, you are {alking
about a lot of paper, a lot of postage, a lot of
lubor just in distribution.

But think of the fun in compilation! It takes
the full available time of one man for a solid
month to receive, sort, interpret, enter, tabu-
late, check, double check, triple check und sce
the copy properly put on stencils.

A long time ago, we started to cast about for
some method of cutting down the amount of
time required to be spent in prepuration of copy
for the directory just at the busiest time of ycar.
We finally settled on a registration term for
each net. What this meant, in effect, was thut
any net registration was good for one yeur, re~
gardless of what time of year the registration
was received. After eleven months, the listed net
manager would receive a notification ecurd from
us to the effect that his registration term was
almost up and we would require a complete new
registration in order to retain the net in our
“active”’ file. This distributed some of the work
load of entering nets in our card file (and re-
moving those¢ which had “expired”) over the
vear instead of concentrating it in a month or
less as had been the previous custom.

* National Emergency Coordinator,

But the net directory is a publicution of the
T.eague and has a deadline, as most of 'cm have.
It bas to be in distribution by early fall if it is
to be uscful to those planning scasonal on-the-
air activitics, which traditionally start to jell
by Sept. 1. In order to make this deadline, we
huve to set a date on which we will start the.
arduous task of compilation, using those regis-
trations in our card file which are “current’ —
that is, less than a year old.

Year by year we have moved this date a little
carlier, until last year we had it sct at August 1.
This proved to give us insufficient time to make
the Sept. 1 distribution deadline, largely caused
by demands on departmental personnel for
other duties. So this year we are setting it at
July 15. This may seem pretty early to register
a net for the fall season, but actuully 7t makes
no difference when you register it, provided you
do so at least once a year and cvery time there
are any changes in basic duta. If your registra-
tion is less than a year old at registration dead-
line (July 15, this year) and there have been no
changes, 4t is not necessary to re-register it
before deadline.

What we want to do, you see, is spread the
registrations and re-registrations through the
year, so there will not be the deluge which each
vear threatens to inundate us just as we are
getting ready to put out a new directory. o,
we ask you please to observe the following two
hasie procedures in registering und re-register-
ing your nets:

(1) Notify us immediately of any changes in
basic registration data as and when they oceur.
1f you submit a complete new registration at
this time (Form CD-85), it will be so considered
in our file and no further registration will be
required for a full year from the date the info
is received. Basic data include full name of net,
frequency, days, time and purpose.

CD-85 is the form to use when regis-

tering your net for the net directory.
Don't have one? They're available
from ARRL Hq. A facsimile can be

y giétered ?
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veesesdneneaens

(Your call )

used, just follow the above form and
refer to the instructions elsewhere in
this column,
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John Hellyer, CE30X, spent over 18 hours trying to track
down a concentrated form of blood plasma for a 7-year-
old boy suffering from hemophilia. With the aid of several
U.S. amateurs, the plasma was located and flown to
Chile. See the Diary for details.
(Photo by Marcelo Montealegre.)

(2) Submit a complete re-registration one
vear or less from the last registrution, whether
or not there are any changes. We customirily
send out notifieation eards when your registra-
tion is eleven months old, but we cannot guar-
antee to do this. It is your responsibility to re-
register your net.

IWhose responsibility, did we say? Well, that
depends on whom your net designated to take
care of this chore. We suggest one person be so
designated and that only he send in the data
(preferably on a CD-85). This avoids receipt of
eonflicting information; we go by the last info
received prior to deadline, — TWIN.JDI.

How to Register Your Net

Take a look at your copy of the 1985 directory. You will
note that column 9 contains the date on which the net was
last registered prior to the compilation of the Jirectory in-
formuation. If this date was hefore July 15, 1965, and no
new registration has been submitted subsequent to that
date . your net will not appear in the new dircctory unless
it is rexistered prior to July 15, 1966. If the registration
dnte is after July 15. 1965, and no changes have been
made, please duo not register at this time.

Tn keeping with the policy regarding the NCEFs, we
will not register any net that meets on any of the full time
calling frequencies. ur within their respective guard bands.

Pleage use (CN-R5 (available from ARRL) or facsimile,
nr give us the information requested below on & card or
viece of paper. Use une card for each net registered. Even
if you do use CD-83, refer to the data below for explana-
tion of exactly what we need, Incorrect or sloppy registra~
tions may result in your net appearing incorrectly or not at
»dl, Only nets operating in the amateur bands and render-
ing a public service are eligible for registration.

1. Name of Net. On the top line (two lines if you need
them) of CD-83, write the name of vour net eractly as you
wish it to appear in the net directory. If the nume of the
net. hag changed from the last registration, let us know
what the uld name was, so we can cancel the old registra-
tion. Do not write, in this space, anything you do not wish
to appear in the name.

2, Net desiynation. 'T'his is optional. Many nets, espe-
ciully c.w. nets, have designations used in the net call-up
that are useful net directory data. If you have one, let us
know. Some examples are EAN for Eastern Area Net and
NCN for Northeru California Net.

3. Frequency, or frequencies in ke, If your net operates
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on more than one frequency, be sure to include both or
all and correlate them with days and times. Frecjuency
bhands or sezments are not sufficient.

4. Call of Net Manager, Just his call letters, please,
nothing else. If no official with that title, give us the call
of the amateur from whom further information on the
net may be obtained,

5. Days. Tell us whick days of the week, not how many.
If not properly entered, this may disqualifv your net from
rexistration, ‘‘Daily' means erery day, including Sunday
and holidays. Make sure the days xiven are in accordance
with the time used; that is, don’t give the days accurding
to local time, then give the time in GMT, We suspect a
few are still doing this.

6. Net starting time(s) and ending time(s). All nets are
registered in (ireenwich Mean Time (GiMT), otherwise
known as “zulu’ or “zebra’ time. If vou don't know
how to convert (shame on you), use your local time, but
be sure to let us know what time zone that is. The expres-
sion ‘‘local time’ means absolutely nothing. If your net
operates an hour earlier six months of the year (i.e. “day-
light savings’’ time), put an asterisk (*) after your operat-
ing time so this can be shown in the directory.

7. Direct Cloverage. The coverage area assigned the net
(if part of a system) or the coverage provided by regular
participants. [)o not include cuverage provided through
liaison with other nets. Do not put down such meaningless
phrases ax **30-mile radius” unless you tell us the center
of the circle it's the radius of.

&, Purpose of Net. Pleage, not a lecture, just a one or
two word description, Does the net fall in the category of
an emeruency net (1), a tratfic net (T), or both (KT), or
some special purpose (S)? If the latter, be sure to indicate
what special purpose. Don’t say *“training' unless you
indicate training in what.

9. NTS? Indicate whether or not vour net is a part of
the ARRL National Traffic System. If you don’t know,
it probably isn’t.

10, Liaisons. NTS nets indicate their NTS liaison net;
other nets may indicate any net with which they conduct
regular liaison.

11. Previously remstered? Ciive us your latest registra-
tion date, if you know it. If not, the year. If you don’t
know that, just say yes. If this is a newly formed net, it
will save us sume sesrching if you just say no,

12, Give us your call letters. If you have more than
one call, give us the one by which you are best known.
This makes you responsible for all the information in the
registration, Unauthenticated registrations will not be
entered,

Don’t forget, July 15 is the deadline. On that date we
start ecompiling the net directory, and we hope to have
itin distribution by September 1. — W1BGD.

National Traffic System

A couple of months ago we received a letter of resigna-
tion from an NTS net manager. Nothing so earth-shaking
about this; in our day we've received many of ‘em. But

During the 1965 Christmas holiday, Grant

Dobson,

VE7BQB (left) visited TWN manager Bob Howe, K7NHL.

Grant was visiting some relatives in Tucson, and he and

Bob were able to have a good rag chew session on
various traffic and net matters,
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thix letter came from the only remaining original NTS
manager signifying, you might say, the passing of an era.
The subject of this column this month will be the past
history of the amateur carcer of this man, Percy C. Noble,
W1BVR, with speciul etnphasis on his NTS contributions.

We don't want it to sound like a eulogy. Perce was in
the oflice just the other day, hale and hearty and with the
same iron grip as ever, his first visit to the new headquar-
ters building since the plasterers left. He stuyed but a
<hort time, then was off again, the personification of a
busy man interested in guing places and doing things
without dilly-dallying. What is he up to now? YWho knows?
We know one thing, though. You won’t find him sitting
in a rocking chair, doing nothing.

We first knew Perce in the early thirties, when he was
rwlio aide for the KFirst ('orps Area, Army Amateur Radio
Svstem, sporting the AARS call WLG and uctive in the
aystem almost every night, We are sure he was active in
mmateur operating hefore then, but let’s not go too far
buck, During this time also he was RM for the Western
i\lass. section, and according to section reports a mighty
good one, as you might expert. So naturally, he was elected
SCM in 1934, #nd then in 1936 became director of the
New England Division,

i{e remained director for eigliteen years, right through
the war years. He was involved in the first flat-footed tie
vote in u director election in League history, in 1945, but
won the run-off election by a wide margin. After that, no
oue could even come close to defeating him, although sev-
eral tried. In 1954 he was elected a vice president of the
Leagie and served in this capacity until his resignation
in 1960. R

This is the briefest kind of a thumbnail sketch of a
varied amuteur radio carcer about which few atuateurs
know and even fewer appreciate, for Perce is not a garru-
lous individual, He does what there is to be .one with
suiet efliciency and lets results speuk for thernselves.

Seventeen years ago, when NTS was still on the draw-
ing hourd, we seut out a brief description of the plan and
asked for volunteers for manapgeriul posts at the newly-
created regional and area levels, WIBVR's call is prowi-
nent among the list of volunteers, and before the xystem
was in operation (target: Oct. 3, 1949) he had plans for the
activation of 1RN on & fullscale basis. The Iirst Regional
Net went into actual operation on Sept. 19, two weeks
before the rest of N'I'S started operation. By the time the
target date of Oct, 3 came, 1RN was a going concern,
ulready having hroken in its firat shaky legs.

From then until March of 1966, when Perce tinally
decided it was time he gave someone else a crack at the
job he loved so well, WIBVR and 1RN were practically
synonymous in NTS, During his long term as manager he
ulsu served as ARRL director, vice president, SCM, RM,

NATIONAL CALLING AND
EMERGENCY FREQUENCIES (kc.)

FULL TIME

3550 7100 50,550

3875 20,640 115,350
PART TIME

7250 14,225 21,400

14,050 21,050 28,100

Fulltime frequencies are for use 24 hours per duy
but only for emergency and trattic calling pur-
pouses. No transmissions for any purpose (except
ealling for ewergency help) the first five rminutey
of each hour,

Part time frequencies are for traflic calling and
weneral amateur use except in un FCC-requestedd
or FCC-declared emergency, at whicl times they
become full time frequencies.

This is & voluntary amateur program, Jesigned
to show what we cuan do without F'CC regulation,
[ts success will require us all to work together.
Any amateur wishing to assist is invited to use
ARRL unotification exrds to be seut to stations
not observing the rules,
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and held various other Communicutions Departmient
field organization appointments.

No one deserves a rest more than Perce. We know all
NTSers everywhere will juin us in wishing him joy in
whatever he does. tor it was Percy Noble, WIBVR, and
pioneer amateurs like him, many of them now forgotten,
who nursed NTS through its first shaky sessions and
cauged it to hecome the worthwhile amateur radio public
service facility it now is.— WINJ M,

At the National Convention last year, W7PBV snapped

this photo of a few of the notables. Left to right we have:

WZ7JU/K7JU (former SEC, Nev.), W4GF (FCC), K&IIA,
K6BEE, WONY (Past ARRL Director), W7 CTK.

March Report:

Nes- Arer- Reépresen-
Net sionx Traflic itate talwon (%)
1721 22 5 96.8
1416 45.6 100
1131 46,2 Luo
419 7ot 02,2
448 7.3 100
111 100
11.1 98,7
13.2 5.3
5.6
+44 . 158 14.3 T
22 07 4.8 05.2
571 391 18.6 Loor
821 6572 13.2 86,2
CN. " 122 213 4.1 0g,m
FWN....... .8 32 10.6 76.11
Sections?....1955 11,336 7.8
TCC Eastern. 1213 835
TCC Central,. . 93% 806
TCC Puacific. . 1243 1100
2,595 24405 EAN 8.4 Heveral
2472 33,340 1.420 14.2 100

* Representation based on one or less sessions per day.

* Neetion /Local nets reporting (8): NMISN, MJN (Minn.);
TLN (1ll.); RIN, RISPN (R.1.); EMNN, WMN (Mass.);
OGN (Ont.-Que.); MOSSBN, MOTTN, PHD (Mo.);
NTTN (Tex.); PTTN, IPA, WPA (Pa.); WSN (Wash.);
Towa 75, lowa TLCN (lowa)j; CHNN (Colo.); LAN
{La.); OHSSBN, OSN, BN (Ohio); PTN (Maine); CPN
(C'onn.); MDD, MDDS (Md.-Del.-1.C2.) ; BUN (Utah);
WSBN, Badger Emergency (Wis.); BCEN, BCSN (B.C.);
VSN, VSBNE, VSBNL, VN (Va.); ETPN, TPN. TSSBN
(Tenn.); NJN, NJ6&2, NJE&T (N.J.); Wolverine, QMN
ifast), QMN (slow), Mich. 6 meter (Mich.); NCN, NCNL
NCBSB (N.C.); GN, GTN (Ga.); MNPN, MEPN, MTN
(Man.); WFPN, QFN, FMTN (Fla.); QIN (Ind.); SCSSB
{8.C.): AENB, ALNH, AENM, AENP, AENR, AENT
(Ala.); OZK (Ark.); KTN (Ky.): NCN (Cal.).

3 TCC functions not counted as net sessions.

Only one new record this month. We are pleased to
note the continuing improvement in the representation
figures. Five neis hit the 100% wmark and all but three
wade better than 90%. Keep it upl

With nigns of increased solar activity, the bands ure
wlowly coming back to normal, Cione wre the days when
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W6 was needed to QNB for the 1RN fellows, and the TCC
men will have to dust off their 20-meter rigs to handle
their cross country skeds. Now is the time to start recruit-
ing for our section nets and getting some of the better ops
into the higher levels of the system. It's a lot easier learn-
ing net procedure and message handling form when condi-
tions are reasonable.

K1WJD remarks that representation seews to he on
the upswing, but tratlic is definitely down. WIDYG com-
ments that all's well on CAN. WB6JUH is happy with
the 100% representation on PAN this month and hopes it
will continue. W1BVR submits his lust report us IRN
manager. Milt Chaffee, W1EFW, is the new 1RN man-
aver, Despite a few internal problems, 2RN is rolling
along, sez WA2GQZ. K3MVO is proud of the 3RN crew;
they hit 100% representation for the second month in a
row, K5IBZ noticed a definite drop in traflic on RNS5 this
month. Conditions seem to be pretty good, but the QRN
is coming back (time to get out the audio limiters, boys).
K7JHA compliments Wash., Ore. and B.C. for the 100%
representation and welcomes 3 regular Alberta outlet on
RN7. Starting in the middls of April, RN7 will operate
at 0245z, WIQLW has been sending a newsy bulletin
each month with his report. It makes interesting reading
and is a guod source for quotable material. WOLGG re-
ports a good month for TEN. VE3BZB has high hopes
for regular Maritime representation from the newly formed
Atlantic Provinces Net.

T'ranscontinental Corps: W3EML has issued TCC cer-
tificates to: W18 BGD EFW EMG NJM, I¥2s GVH SEI,
WA2s BLV RUE, WB2AEJ, W3s EML NEM, K3: FHR
NMVO, W4DVT, K4VDL, W8: CHT RYP, K& KMQ
NJW QKY, WASGYT and W@OHJ. Another TCC sked
on RTTY is in the works and should be in operation
shortly. This time, it will be Station B, W4ZJY is hopeful
that the reporting percentage will improve. March was a
fairly good month, sez W7DZX. Tratlic is up from a year
ago and reports were 100% again,

March report:

Fune- To Suc- Out-of-Net
Area tions cessful Trafiic Traglic
[Jastern 124 96.8 2232 835
('entral 3 87.1 16568 806
Pacilic 124 3.8 2200 1100
Summary 341 92.9 6100 2761

TCC roster: Eastern Area (W3EML, Dir.)— Wis
BGD EFW EMG NJM, K1ZND, W2s GVIH SEI, K2SIL-
/8, WA2s BLV UPC UWA, WB2AEJ, I¥3s EML FAF
NEM, K3FHR MVO, W4DVT, K4VDL, WA4UMX,
"8s CHT RYP, K8 KMQ NJW QKY, WA48s CFJ
GYT HVR, W@OHJ, Central Area (W4ZJY, Dir.) —
W4s OGG ZJY, WASJOL, W9 CXY DYG JOZ VAY
ZYK, WA9s BWY NFS, WgHXB/4, Kps AEM GSY.

Net reports. Northeast Area Barnyard reports 27 ses-
sions, 644 check-ins, 8 traflic. 20 meter SSB reports 23
segsions, 363 check-ins and 2715 traflic. North American
SSB Net reports 27 sessions, 933 check-ins and 728 traffic.
Mike Farad Emergency and Traflic Net reports 37 sessions,
497 check-ins, 482 trathic. 7290 Net reports 47 sessions,
1574 check-ing, 751 tratfic. HBN reports 31 sessions, 455
check-ins and 699 tratlic. Interstate SSB Net reports 1184
check-ins and 476 trathic.

— e s

Diary of the AREC

While traveling in Ecuador in search of rare birds, an
ornithologist, his wife and a student who was traveling
with them were attacked by some natives. ‘I'he student
wus able to escape and get help, but the doctor und his
wife were severely cut and left for dead. Help arrived
several hours after the attack and the two were taken to
a hospital for treatment. When the student was sure the
doctor and his wife were in good hands, he attempted to
contact their respective families to reassure them of their
sufety. Since commercial cornmunications were either not
available or at best unreliable, HC5EJ was sought out
and asked to get a message back to Boston, where the
fumilies of the explorers were. K1GIT was contacted on
November &, and delivered the first messages. Later he,
HCIHL, HC1WD and 1CS5EJ maintained contact to
relwy traffic and make arrungements for the transporta-
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WASKKG (left) and WASFQC operate from net control
station WSOR! during the Channel Derby held on Feb. 6.
They maintained contact with mobile and portable units
stationed at various points along the course.

tion of the victims back to the states and for additional
medical care. Health and welfare tratlic was also handled
between the stations.— K!/GHT,

While traveling to work on Dec. 13, WA5SKZP came
upon a wreck some 35 miles south of Alamogordo, New
Mexico. A large car had hit a small foreign model head on
during a passing maneuver, WASFLG, New Mexico SCM,
was contacted and requested to call the state police for
asgistance. WASKZP assisted the injured passengers and
gathered data for the police. Despite the first aid that was
administered, two of the three pagsengers died. Other
stations assisting were KSHTT, SEC, K50NE, and K5
FPO.— WASFLQG, SCM New Mezico.

During the late afternoon of March 3, the second worst
tornado in Mlississippi history struck Jackson. The Mis-
¢issippi Sideband Net, the Gulf Coast Sideband Net and
the RACES net were activated, starting around 1800 CST
and continued through the night, handling emergency and
priority traffic, both incoming and outgoing. Fized, port-
able and mobile stations were used in Jackson and several
units were on the spot in the disaster area. Those stations
known to have participated were: 1583 EPT CQJ NNZ
1728 ODV IAJ OYH EMM HTV JHS OHE EVY FXZ,
K5z HCI UTE PPI KAF GSY, WA6s DQP EBT [III
CKEL GEK CAC, ~~ W5EMM, SCM Miss.

At about 2130z, March 4, WA3ESV heard HC2JF
calling “CQ T'exas, Emergency ", on 15 meters, WA3SESV
listened for a few minutes and when HC2JF put out a
general emergency call, he auswered him, HC2JF was
trying to get word to a hospital in Houston, Texas, to
inquire about the reservations for a woman who was to
come to the states for open heart surgery. Confirmation
of the reservations had not been received, and since tele-
phone contact could not be made, amateur radio was
tried. A message was originated to WA3SESV who relayed
it to K3PIE/3. who took it to 3RN where it was given to
a W5, with QNB by WA2WBK. Twenty-four hours later,
WA3CCC relayed the reply to WA3ESV who met HC2JI'
on 15 meters. Everything was set at the hospital and the
arrival of the patient was expected. Unfortunately, the
teip had to he postponed because the patient sutfered a
heart attack and couldn’t be moved. After sufficient time
for recovery, the trip was made. — IVA3BSV.

On Mar. 6, CE30X was requested by CE3IW to make
contact with U.S. amateurs to try to locate some plasma
for a 7-year-old boy suffering from hemophilia. The boy
was hemorrhaging from the mouth as a result of an abscess,
which resulted from an attack of an extremely rare virus.
An operation might be required to permit the boy to
breath and any operation on a hemophilia patient is very
dangerous. The ordinary plasma for treatment of such
cases was available, but since such large dosages were
being given the danger of shock was increased. A concen-
trated form of plasma was required. CE30X first made
contact with W6HLYV who called the San Diego Red Cross.
Unfortunately, they were unable to help. A blood bank
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wux culled, but u doctor's order was required before the
plasma could be shipped. WG6VNDM joined the operation
und ut that point the three moved from 15 to 20 meters.
Other awateurs also were standing by, helping keep the
frequency clear. An effort was made to contact a Miami
station, without suceess, until W8SWT came on frequency,
und through him K4UUO was contacted. All other uma-
teurs stood by while CE30X and K4UUQ made contact.
K40UOQ then culled one uf the local hospitals where he
apoke with the head of the hospital's blood bank. Infor-
niution from CE30I was relayed to the doctor, who cun-
tucted one of the represeutatives of a large pharinaceutical
company. The plasma was provided and arrangements
were made to have it Hown to Chile.

('E30X's contacts were overheard by W4CSE/mm
aboard the 11.8.8. Howard W. Gilmore, stationed off
lPuerto Rico. ‘T'he request for plasma was relayed to MARS
cireuits where a search was conducted, the plasma located
and ghipped via navy jet. — (‘E301,

On Mar. 22, a severe blizzard moved completely across
Nebraska, The storm started as ruin which froze, creuting
treacherous driving conditions and hewavy ice loads on
telephone and power liney, tligh winds broke these lines,
leaving large areas of the state without power and tele-
phone gervice. In some areas, it took several days before
aervice could be restored. At 1650 CST, \WeH YD, SEC
Nebr., culled the Nebraska AREC net to active session
where it remained until the last of the tratlic was cleared,
Mar., 25. At least 150 amateurs purticipated in this opera-
tion, providing communication for local police and fire
ofticials as well as for the news media.— W01 YD, SEC
Nebraska.

This same storm moved into Alinnesota, again taking
down power and telephone lines. KPFTB wus the only
ont of town communication link for St. Charles, Minn,
for a day and a half. Likewise, K#IGZ covered the Rus-
ford area, K@PSH couvercd Kasson, WAPEPX covered
Utica, and WOVRY covered Spring Valley. WOFKT was
the only ham in Austin whose untenna was still up. Ironi-
cally. four days before the storm struck, a simulated “ice
atorm’’ drill was held by the net.

The Mankato Area Radio (‘lub maintained contact
between Waseca, Mankato, ‘Winnebago, Amboy, Janes-
ville and Minnesota Lakes and conducted liaison with
other nets. K@ WJ provided Minnesota Lake's only con-
tact with the outside world until snow plows came through
n day and a half later. One plow broke a reac axle and
KAHWJ way able to summon help. — IV8TCK, KOZRD,
IWABEPX.,

W6SUH was aboard a tanker, located off the western
shore of Mexico. On March 28, he checked into the West
('oast Amateur Radio Service Net, where WA6WHP was
standing by. One of the crew members had fallen and was
in need of medical assistance. Since conditions were such
that the ship's rudio was ineffective in making contact
with the coast guard, WGSUH relaved the request for
assistance. W7ZC was usked to relay the message while
a doctor at the [J.S. Public Health Service in Long Beach,
California, was culled. First aid information was relayed
back to W6SUH. — W61'X.

During the flooding of the Salt River, on Dec. 31, the
Phoenix Red Cross net control station was manned by
(I. to r.) KZNVC, W7YWF and K7CEH. Communication
links were established with the evacuation shelters and
portable units in the disaster area. (Photo by W7PZ).

Fifty SEC reports were received for February, repre-
senting 21,027 AREC iembers. This is 9 more SEC re-
ports than last year, but indicates a drop of 176 members.
Keep them reports coming, men. Those Bections reporting
were: Conn., E. Mags., R.I.. N.Y.C.-L.1., N.N.J., W.N.Y.,
E. Pa,, W. Pa,, DJel., Md.-D.C., Ala., E, Fla., Ga., Ky.,
N.C., Tenn.. Va., La., Miss., N. Mex., Okla., S. Tex.,
E. Bay., Orange, San Die., 8.1, 8.V., Hawaii, Mont.,
Nev., Ore., Utah, Wash., Wyo., Mich., Ohio, W. Va.,
Ind., Colo., Kans., Minn., Mo., Nebr., S. Dak., Mar.,
Ont., Man., Sask., Alta., B.C.

RACES News

Trom 1800 to 2330 EST, on Jan. 23, RACES members
in Kast Keunsburg, Leonardo and other shivre areus of
New Jersey were kept busy by Hooding in that area, caused
by a severe snow storm. Mobile units were used to direct
evacuees to emergency shelters. Because the snow storm
had created a serious Hood condition, and the possibility
of high tides causing additional flooding, the ¢.d. cowm-
munications crew evacuated from one area, leaving the
communication center to serve as the only communication
link with the area. T'he expected high tide didn't mate-
rialize, however, and the crew went back to work. Those
amateurs known to have participated were; W2HXJ,
Iwd42s KEM JKJ, B2 COP QMP KXI BBZ EKL.

Oooops. . ..

We goofed again. The photo on paxe 60, May QST of
K5HXR should refer to him as the LC for Iarris, not
Houston County, Texas.

The caption for the photo on page 45, April ST, should
show WA4OWG operating W4BOW, and W4CWI's call
wasg inadvertently shown ag W4WCI.

Fennessee *

Mgl é .

et e At

425 North Trezevunt I8, Franklin Cassen
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Are yvou among the many who have built one or
more of the several versions of Ted Crosby's
“HBR" reccivers? If so, you'll probably be inter-
exted in some additional modifications and adjust-
ment procedures that will lead to even better re-
sults. They're summed up by W6TC in a four-page
bulletin that you can get by sending a self-addressedd,
stamped envelope, No. 10 size, to Alex Stewart,
WA4ZNI, 916 C‘roton Drive, Alexandrin, Va.

o ¢ wma

A good idea from former Delta Vice Director Frank Cas-
sen, WAWBK: a stamp across the face of his QSL card
promotes membership in the League.

QST for



Board Meeting Highlights

Denniston Elected President
Articles of Association Modernized

A pRINCIPAL task of the Board of Directors of the American Radio Relay League ut its
annual meeting in Newington, Connecticut, May 6-7, 1966, was the selection of a new
president. To fill the office the Board chose a man of extensive amateur experience with
background in International Amateur Radio Union affairs as well as in ARRL organiza~
tional matters—Robert W. Denniston, WONWX. The new President has been director
from the Midwest Division for the past ten years, and is a member of the ARRL Executive
Committee and also that for JARU Region II. A resident of Newton, Iowa, professionally
he is president of Denniston and Partridge Company, an extensive chain of lumberyards.

The Board unanimously re-elected Wayland M. Groves, W5NW, as First Vice Presi-
dent. Two new Vice Presidents were named: Charles G. Compton, W@BUO, and Gilbert L.
Crossley, W3YA, who continue to serve as Dakota and Atlantic Division Directors, re-
spectively. Honorary vice presidencies were conferred on Alex Reid, VE2BE, and Francis
E. Handy, W1BDI. Director Noel B. Eaton, VE3CJ, and Dircctor Compton were re-
elected, and Dircctors Crossley and Carl L. Smith, W@BWJ, were newly elected, to the
Executive Committee.

The Articles of Association were extensively reviewed and brought up to date, largely
based on a report, after extended study, by Counselors Robert M. Booth, Jr., W3PS, and
Arthur K. Meen, VE3RX. Provision was made for absentee ballots in director clections,
for a 30-day grace period in membership continuity, and for family associatc members.
Vice presidents, after the first, now acquire right of succession in order of their election.
Defeated were proposals to require regional represcntation on the Executive Committee
(the Board felt it wanted complete frecdom of choice), run-off elections in director contests
where no candidate has a clear majority (thc process would take months and leave a divi-
sion without a current choice), a new by-law to limit the President to two or three terms
(again the Board wanted freedom to choose the best man without restriction) and a change
in license classes to be held by director and vice-director candidates (the Board felt it un-
desirable to reduce the requirements).

The Board ordered studies on the feasibility of changing power limits for bands above
420 Me., remote broad-band translators on 144 Me. and above, and advanced transmission
techniques including independent sideband, pulse-code modulation, pulse-width modula~-
tion, and digital communication. The technical achievements of Project Oscar, Inc., and
the TRW Radio Club, which designed and built Oscar IV, were especially commended.

The Amateur Radio Public Service Corps was widened to include RACES in addition to
AREC and the National Traffic System. A field appointment as Public Relations Manager
in each scction or division is to be studied. QSL Bureaus are to be given further assistance
through regular visits by Hq. personnel or dircctors. The Board approved a membership
campaign based largely on mutual cooperation through affiliated clubs, und ordered studics
of life memberships, membership identification numbers, and special pins for long-term
T.eague members. 1t also established an annual “ Founder’s Week,” based on Hiram Percy
Maxim’s birthdate of September 2, to promote more public recognition of amateur radio.

The Board presented retiring president Herbert Hoover, Jr., W6ZH, with a handsome
scroll of appreciation for his service to ARRL, and followed it with a standing ovation.

Mr. Denniston having resigned his former post, Sumner H. Foster, WGQ, becomes the
new director from the Midwest Division.

Minutes of the meeting will appear in July QST. Hs—]
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Happening

g;'

f the Month

LEAGUE REQUESTS TEN METER RTTY

The League has filed a petition with the
[Federal Communications Commission requesting,
a change in the rules so us to provide for F-1
radioteletype emission on the frequencies 28.0 to
28.5 Me., thus bringing privileges in line with
other h.f. bands. The text appears below:

Befor
FEDERAL COMMUNICATIONS COMMISSION
Washington, D.C., 208

jn the Matter of ]5
Amendment of Section 47.G1 (b) (Y) !
uf the Rules and Regulations in the

: RM-000
Amateur Radio Service (28 Me/s) }

PETITION FOR RULE MAKING

‘he American Radio Relay League, Incorporated, by ts
CGeneral Counsel, respectfully requests the Commission to
amend Bection 97.61 (b) (9) of its Rules and Regulations
to read as follows:

(9) 28.0 to 29.7 Me/s, type Al ewission; 28.0
to 28.5 Mc/s, type I'l emission: 28.5 to 29.7 Me/s,
type A3 emissiou and narrow band frequency or
phase modulation for ridiotelephuny and, un fre-
ijuencies 29.0 to 24.7 Mc/s, special emission for
frequency modulation (radiotelephone transmis-
siows und radio telegraph transmissions employing
carrier ghift or uther frequency modulation tec:h-
niyues).

{n support whereof, the following is submitted:

Types Al and F1 emwissions are permitted by Section
97.81 (b) of the Commission’s Rules betweeu 35,500 to
3,800 ke/s, 7,000 to 7,200 ke/s, 14,000 to 14,200 ke/s, and
21,000 to 21,250 kc/s, generslly referred to as the c.w.
bands, For reasons not apparent from orders and policy
statements of the Commission, F'1 emissivn is not autho-
rized between 28.0 to 28.5 Mc/s, the c.w. portion of the
28 Mec/s band.

The usefulness of the 28 Mc/s band for long distance
communication will increase during the next few yeurs
with the increase in sun spot activity. Considerable tele-
printer operation using type F1 emission is expected. It
seems desirable that such uperation be permitted in the
c.w. portion of the 28 Mc/s band as well as in the c.w.
portion of the lower frequency bands.

Wherefore, the prewises considered, the Commission is
respectfully requested to issue a notice of proposed rule-
ruking looking to amendment of Section 97.61 (b)(9) of
the Rules us pruposed herein.

Respectfully submitted,
THE AMERICAN RADIO RLLAY LEAGUE,
INCORORATED.
BY ROBERT M. BOOTH, JR.
April 8, 1966 Ita General Counscl
CHANGE OF ADDRESS OR NAME

The Federal Communicustions Commission has
relaxed our rules slightly, permitting notification
of a change in license mailing address, or of
name, by letter rather than formal application for
modification. Kffective May 20, letters may be
seut to the FCC, Ciettysburg, Pennsylvania,
17325, with such chiunges, the licensee retaining
a copy until his next renewal or major license
vhange.

if the address of the stution is changed, how-
ever, or il there is any other signifieant moditi-

12

cation, the amateur should make formal appli-
cution for modification on FCC Form 610. The
net effect. of the change is to save amateurs the
filing fee for minor modifications. The text of the
revised sections appears below:

§97.13 Renewal or modification of operator license.

(d) Applicution for renewul and/or mudification of un
amateur uperator license shall be submitted on I'CC Form
610 and shall be accompanied by the applicant’s license.
Application for renewal of unexpired licenses must be
wade during the license term and should be filed within
490 days but not later than 30 days prior to the end of the
license term. In any case in which the licensee has, in
accordance with the provisions of this chapter, made timely
and suflicient application for renewsl of an unexpired
license, no license with reference to any activity of a con-
tinuing nature shall expire until such application shall
have been finally determined.

(fy When the nume of a licensee is changed or when
mailing address is changed a formal application for modi-
tication of license isx not required. However, the licensee
shall notify the Commission promptly of these changes.
“T'he notice, which may be in letter form, shall contain the
name and address of the licensee as they appear iu the
Commission's records, the new name and/or address, us
the cuse may be, the radio station cull sign und class of
operator license. The notice shll be sent to FFederal Coui-
municativns Comumission, Gettysburg, Pennsylvania, 17325,
and a copy shull be kept by the licensee until 2 new license
is issued.

4. Section 97.47 is amended by amending paragraph (a)
and by adding paragraph (¢) with a Note to read:

397.47 Renewal and/or modification of amateur station
license.

(#) Application for renewal and/or modification of any
station license shall be submitted on ¥CC Form 610. In
every case, the application shall be accompunied by the
applicant’s license. Applicutions for renewal of unexpired
licenses must be made during the license term and should
be filed within 90 days but not later than 30 days prior to
the end of the license term. In any case in which the licensee
has, in accordance with the provisions of this chapter,
made timely and sullicient application for renewal of an
unexpired license, no license with reference to auy activity
of a continuing nature shall expire until such application
shall have been finally determined.

(c) When the name of a licensee is changed (without
changes in the vwnership, control, or corporate structure),
or when wailing uddress 1s changed (without changing
the authorized locativn of the amateur radio station) a
formal application for modification of license is nut re-
quired. However, the licensce shall notify the (lommission
promptly of these chiunges. The notice, which may be in
letter form, shall contain the naiue and address of the li-
censee a3 they appear in the Cowmission's records, the
new name and/or address, as the cuse muauy be, and the
call sign and the class of operator license. The notice shall
be sent to KFederal (ommunications (‘uinmission, Gettys-
burg, Pennsylvania, 17325, and a copy shull be main-
tained with the license of each station until a new license
iy issued.

NOTE: For the rules governing operation of an atnatenr
station away from the authorized loeution, see §97.95--
397.101.

IDENTIFY IN ENGLISH

The Federnl Communications (‘ommission's
I*ield Fngineering Bureau requesis that wmateurs
in the fifty states cooperate with its mouitoring
stations by identifying the station being culled,
cither “thigis’ or**from ' and the station ealling,
all in Fngligh, at the beginning and end of cuch
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transmission (with certain cxceptions noted be-
low). FCC fcels that its rules imply identitication
in IEnglish; in any case, its monitoring personnel
do not uniformly have knowledge of all the
modern languages used by amuteurs for QSOs.
Accordingly, the monitors are issuing “advisory
notices” to amateurs in the fifty states who
negleet, to identify in English when carrying on
a QS0 in u foreign lunguage.

$97.87. T'ransmission of cull signs.

(a) (1) The operator of an amuteur station shall transmit
the call sign of the station or stations (or may transmit the
wenerally accepted identification of the network) being
ealled or communicated with, ur shall identify appropri-
ately any other purpose of a transmission, followed by the
authorized call sign of the station transmitting:

(i) at the beginning and end of each single trans-
mission or;

(ii) at the beginning and end of a series of trans-
rnissions between stations huving established communica-
tions, each transmission of which is of less than three
minutes duration (the identification at the end of such a
series may be omitted when the duration of the entire
series is less than three minutes), and;

(iii) at least once every ten minutes or as soon there-
after as possible during a series of transmissions between
stations having established communications, and;

(iv) at least once every ten minutes during any single
transmission of more than ten minutes duration.

(2) The required identification shull be transmitted on
the frequency or frequencies being employed at the time.
and in accordance with the tvpe of emission authorized
thereon, shall be by either telegraphy using the Inter-
national Morse Code, or telephony, except that, when a
method of communication other than telegraphy using
the International Morse Code or telephony is being used
or attempted, the required identification shall be trans-
mitted by that method uud only the call sign of the trans-
mitting station need be transmitted either by telegraphy
using the International Morse Code or by telephony.

(b) In addition to cumplying with the requirements of
paragraph (a) of this section, an operator of an amateur
station vperated as a portable or mobile station using
radiotelegraphy shall transmit immediately after the call
sign of such station, the fraction-bar character (DN) fol-
lowed by the number of the amateur call sign wrew in which

Amateur Radio Week in lllinois is August 8—14 this year,
ending with the 32nd Annual Hamfesters Radio Club
hamfest. A special feature this year is an Amateur Radio
Operator of lllinois award, for amateur radio public
service; nominations are due at the Hamfesters Radio
Club, 6000 S. Tripp Avenue, Chicago not later than
July 1. In the photo WA9EOC, WA9IWU and W9HPG,
ARRL Central Division Director, admire Governor Otto
Kerner's proclamation.
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the portable ur mobile amuteur station is then being oper-
ated, as for example:

Jixample 1. — Portable or mobile amateur station oper-
ating in the third amateur cull sign area calls a fixed atnu-
teur station: WIABC W1ABC WI1ABC DE W2DEF DN
3 W2DEF DN 3 W2DEF DN 3 AR.

Fxample 2. — Fixed amuteur station answers the port-
able or mobile amateur station: W2DEF W2DEL' W2DET
DE W1ABC K.

[ixample 3. — P'ortable ur mobile amateur stution callx
a portable or mobile amateur station: W3GHI W3aGHI

When telephony is used, the call sign of the station shall
he preceded by the words “this is' or the word “from"”
instead of the letters *.{e,” followed by an announcement
of the geographical location in which the portable or mobile
station is being operated.

(tzample +.— Portable or mobile amateur radio tele-
phone station operating in the third call arew culls u fixed
amuteur station: W1IABC WIABC WI1ABC “this is" or
the word “from’” W2DEF W2DEF W2DEL operating
portable (or mobile) 3 miles north of Bethesdia, Md., uver.

(¢) When telephony is used, the transmission of call
signs prescribed by paragraphs (a) and (b) of this section
may be made by the person transmitting by voice in lieu
of a duly licensed operator provided the licensed operator
maintains the control required by § 97.79.

(d) When using telephony, phonetic aids to identify
the call sign of the station may be employed.

te) In addition to complying with the requirements of
paragraph (a) of this section, an operator of an smateur
station operated as a mobile station abroad a vessel on the
high seas, or uboard an aircraft en route on an international
flight, shall, when the vessel or aircraft is outside the 1o
cull sign areas prescribed by the Commission in § 97.51 (b,
comply with the following calling procedure.

¢1) Mobile operations aboard a vessel.

(i) When using telegraphy the amateur operator shall
transmit immediately after the call sign of the station the
cute that the station is being operated as a mobile station
aboard a vessel. In addition, the name of the vessel and its
approximate geographical location shall be transmitted at
the end of each transmission immediately prior to signing
off. If the vessel does not huve u name, the number of the
vessel shall be transmitted in lieu of the name of the vessel.

(ii) When using telephony the call sign of the station
shall be preceded by the words ‘‘this is,” or the word
‘‘from” followed by the words “maritime mobile,"” to indi-
cate that the station is being operated as 1 mobile station
aboard a vessel. In addition the name of the vessel and its
approximate geographical locution shall be transmitted at
the end of eich transmission immediately prior to signing
off. If the vessel does nut have a name. the number of the
vessel shall be transmitted in lieu of the name of the vessel.

(2) Mobile operations aboard aircraft.

(i) When using telegraphy the amateur operator shall
transmit immediately after the call sign of the station
the fraction bar DN followed by the designator AM to
indicate that the station is being operated as a mobile
station aboard an aircraft. In addition, the number of the
aircraft and its approximate geographical location shall
be transmitted at the end of each transmission immediately
prior to signing off.

(i) When using telephony the call sign of the station
shall be preceded by the words “this is,” or the word
“from" followed by the words *“aeronautical mobile.’ ti»
indicate that the station is being operated as a mobile
station aboard an aireraft. In addition, the number of the
aircraft and its approximate geographical location shall be
transmitted at the end of each transmission imniediately
prior to signing off.

KENTUCKY CALL PLATES DEFEATED

We are sorry to report that, after being passed
by both Houses of the Kentucky legislature, w
bill for amateur call letter license plates has
been vetoed by the Governor on the advice of
the Revenue Department. Kentucky thus re-
mains one of the two states which do not grant.
the call letter plates, the other being New Jersey.

[E=]
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\Hints «=« Kinks

For the Experimente

INEXPENSIVE TOWER SUPPORT

Wr'rn warm weather not too far off, many
hams will be thinking usbout putting up
towers or refurbishing existing instullations.
Fig. 1 shows u very simple but rugged way to
sccure a small tower to a house or garage without
the use of guy wires or heavy concrete base. The
totul cost of such an installation shouldn't
exceed $3.00 for the turnbuckle, L-brackets and
small hardware. The screw eye going into the
stud should be at least four inches long and
should be opened up and the turnbuckle inserted
before mounting. This will permit closing the
eye in a vise. After installing the tower support,
run a locking wire through the turnbuckle eyes
and slot to keep the turnbuckle from working
loose, —= Chas. A. Hudson, WW9SCD

R DRILL FOR
A oS scnsw EYE
L ~\\ W|RE ROPE
% /
. -
. 9
LEG OR \‘\ ™
HEAVY DUTY N
L BRACKET PIPE “$
ON EACH SIDE

Fig. 1—Details of W9SCD's inexpensive tower support.

HX-20 AND HR-20 DIAL POINTERS

ori the Heathkit IIX-20 and HR-20 have
very wide slide-rule dial pointers, making it
difficult to read the dial scale with any degree of
accuracy. Using & printed-circuit soldering aid,
slide the pointer along the cord to the edge of the
panel and bend it 90 degrees, so that the edge of
the pointer will be facing forward instead of the
wide part. The “new’ pointer will be about a
third as wide as before and readily visible, as
hoth the edge and wide part are painted white.
In case the edge hasn’t becn coated, 4 small bottle
of white refrigerator touch-up paint will do
nicely. After making the modification, run the
pointer across the dial to see that it doesn’t rub,
and check the culibration, — Ross F. Foxz,
W8PZX
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KEEPING THE LOG BOOK FLAT

To keep my log book from becoming curled
up and dog-eared, I cut off the bottom corners
of an envelope and slip them over the top few
pages of the log book. — Walter .A. Hotz, K6LG

000000000000000000

~+—Log Book

£nvelopd l«

Fig. 2—Envelope corners protecting a log book from
becoming dog-eared.

CODE-SPEED NOMOGRAPH

I’r’s easy to determine one’s code speed at a
moment's glunce by using the nomograph
gshown below. Just place a ruler over the nomo-
graph, with the left end of the ruler over the
number of seconds required to transmit or copy
the selected passage and the right end of the ruler
over the number of characters in the text. The
ende speed is read directly from the intersection
of the ruler and the middle secale. - Lemuel D.
Wright, WB2UYF
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Fig. 3—Nomograph for determining code speed.
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DUXAL-VOLTAGE POWER SUPPLY
HAS INCREASED EFFICIENCY

('\ONVENTIONAI. dual-voltage power-supply cir-
A cuits require cither a precisely tapped trans-
former with a sepurate rectifier and filter for
each voltage output, or dropping resistors, which
waste power and result in poor regulation. A
simple circuit employing a full-wave rectifier
counccted to two passive hranches from which
the d.c. voltuges arc taken is shown in Fig. 4.

"T'he primary winding of the power transformer
is connected to an a.c. source, and the secondury
winding is connected to the full-wave rectifier
consisting of diodes D; and De. The unfiltered
output from the full-wave rectitier is fed in
parallel to a conventional choke-input filter
branch and a diode-capacitor branch. The diode,
)3, in this branch conducts on the peaks of the
full-wave reetifier current and charges capucitor
('y to the peak voltage across one half of the
sccondary winding of the power transformer.
The voltage at terminal B will be approximately
40 per cent greater than at terminal A with
normal component values. Both outputs should
have low ripple and good voltage regulation. For
maximum voltage output at terminal B, 'a high-
ronductance diode should be used in this branch.
The required peak inverse-voltage rating of diode
/)3 is only one-half the peak voltage across the
full sccondary winding of the transformer.
—— NASA Tech Brief 66-10002
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Fig. 4—Circuit of dual-voltage power supply.

TEN-MINUTE TIMER

xtcn-mjnute timer for s.8.b. operators can be
LA constructed quite euasily from un old GE or
Telechron electric clock. The time-set knob on
the rear of the clock makes one revolution every
ten minutes. I soldered a small angle bracket to
the knob and bolted a short length of insulation
to the bracket, ag shown in Iig. 5. The insulation
acts as the wiper arm for contacts that are
mounted near the top of the back of the clock.
These contacts are wired in series with a 7-watt
110-volt bulb and the a.c. line. Although I use a
light to remind me of the ten-minute intervul, a
buzzer or some other audio indicator could be
used. I tried a microswitch for the contacts, but
found that the switch worked too hard for the
clock to power, so instead I used two picces of
light springy metal and some insulation from the
junk box.

I position the face of the clock toward the wall,
not being concerned about time other than ten-
minute intervals, and find the timer casy to set at
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the beginning of each QSO. Once started, the
timer lights the bulb every ten minutes and we all
stay within the I'CC regulations. — Verlin Karli,
Woris

NI

( " T-watt
N[O mo-volt bulb

Insutation

10 v:o/ty,A.c.

Spring contacts
Insulated wiper -
L- bracket ———} .
Time set knob  —wd—

Fig. 5—WRIS's ten minute timer built on the back of an
old electric clock. The system is made possible because
the time set knob makes one revolution every ten minutes.

BOOM DRILLING AIDS
IN the construction of Yagl antennas where
round booms are used, the problem frequently
occeurs of properly drilling the booms for attach-
ment of the elements in the sume plane. In order
thut all holes in the boom are drilled in line,
1 have employed the two simple drilling aids
illustrated below. Fig. 6A shows the leveling aid
that is clamped onto the hoom and held level
during the drilling of the attachment holes.
The wooden jig in Fig. 6B is clamped to a drill
press and the leveled boom drilled as it passes
through the guide slot. — George A. Barry, Jr.,
Ws5UQR

Sheet metal screw

TV mast clamp
and assoctated
hardwate

“

Leveling aid
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Fig. 6—W5UQR's boom drilling aids.
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The sceretary of the Ghana Amatcur Radio
Society advises with regret that, etfective March
5, ull Ghana umateurs were instructed to relin-
cpuish their licenses wnd cease all amateur trans-
missions. It is sincerely hoped thut circumstances
will change soon, permitting renewed 9Ci1
activity.

POLISH FAIR OPERATION

The Polish authoritics have granted permission
for vperation by SM5HF at the Poznan Inter-
nutional Fair, June 12-26, using the call sign
SM5HF/SP3. A special QSL card will be sent to
each station contacted. SMAHF/SP3, set up
in cooperation with the Polski Zwiazek Krotko-
fulowcow, the Polish amateur society, will operate
on upper sideband only; preferred frequencies will
be 3.793 and 14.220 Me.

QSL BUREAUS OF THE WORLD

For delivery of your QSLs to foreign amateurs,
simply mail cards to the bureau of the proper
country us listed below. Cards for territories and
possessions not listed separately may be mailed
to the bureau in the parent country: e.g., cards
for VP8s go to RSGB in Great Britain. W, K, VE
and VO stations only may send foreign cards for
which no bureau is listed to ARRL. Sce “How’s
DX?” for QSL information on specific stations.

Yor service on incoming foreign cards, see list
of domestic bureaus in most QST's, under “ARRL
(QSL Bureau.” Bold face listings indicate cor-
rections or additions.

Aden: Amateur Radio Club, Signal Squadron,
Khormaksar, B.F.P.O. 69, London, England

Algeria: G. Deville, 7ZX2RW, 21 Blvd. Vietor Ilugo, Alger

Angola: L. A, R. A., P.O. Box 184, Luanda

Antarctica: KC1AA cards go to the Ollice of Antarctic
Programs, National Science Foundation, Washington 5,
. ¢. KC4UUS cards go to KINAP, COMCBLANT,
USN, CBCEN, Davisville, . Greenwich, R, I.

Argentina: R.C.A., Curlos Calvo 1421, Buenos Aires, BA

Ausiral/ Antarctic French Lands: via Malagasy Republic

Australia: WIA, 23 Landale St., Box Hill, E. 11, Victoria

Austria: Oe. V.8.V., Box Y91, Vienna 1/9

Aznres: via Portugal

Bahamn Islands: Bahama Amateur Radio Society,
Box 913, Nassau

Bahrein: (All MP4) Ian Cable, MPiBBW, P.O. Box 425,
Awali

Barbadns: Amateur Radio Soclety of Barbados, High-
gate Signal Station, Flagstaff Road, St. Michael

Belgium: U.B.A., Postbox 634, Brussels 1

Rermuda: R.S.B., P.O. Box 275, Hamilton

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

Brazil: 1.A.B.R.E,, Caixa Postal 2353, Rio de Janeiro
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British Guiana: D, E. Yong, VP3Y(#, Box 325, Georgetonn

Bulgaria: Box 830, Sofia

Burma: B.AR.T.S., P.O. Box 800, Rangoon

Burundi: via Congo (9Q5) QSL Bureau

Canal Zone: Ralph Harvey, KZ5RV, Box 107, Balboa

Cape Verde Island: Radio Club de (‘abo Verde, (‘R1AN,
Praia, 8ao Tiago

( 'amliﬁa Islands: Futhe<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>