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In amateur equipment, the only thing

that counts is the fine print. So we've
made the fine print big enough to read

5th & Kostner Aves., Chicago, lllinois 60624

Export: International Div., Hallicrafters. Canada: Gould Sales Company, Montreal, P. Q.




S$X-117 TRIPLE-CONVERSION RECEIVER. Exceptionally versatile and compact
triple-conversion, super-heterodyne communication-type receiver. Selectivity: Vari-
able in 3 steps, 0.5—2.5—5.0 ke. Crystal-controlled 1st and 3rd oscillators. Selectable
sidebands, constant tuning rate. Sensitivity: less than 1 v on AM, less than ¥ uv
on SSB/CW. T-notch for up to 50 db. attenuation to unwanted heterodyne in LF.
pass band. L.F. type noise limiter. Audio inverse feedback. Crystals provide for
3.5—4.0, 7.0—7.5, 14.0—14.5, 21.0—21.5, 28.5—29 mc. Four addt'l. crystal pos. for
500 ke. segments between 85 kc. and 30 mc. 100 kc. crystal calibrator included.
Size: 15" x 7%4" x 13", Net wt. 18 Ibs. Amateur net price: $379.95.

HA-10 Low freq. tuner adapts SX-117 for 85 kc.—3 mec. $24.95

- HT-44 TRANSMITTER. Versatile compact amateur band transmitter #for inde-
pendent operation or transceiving with SX-117 receiver. SSB, AM, on CW on 80
through 10 meters. Features Hallicrafters stabilized phasing system for sideband
generation with —40 db. of sideband suppression @ 1 kc. and carrier suppression
of —50 db. Distortion products, —30 db. VOX/CW break-in and PTT operation.
Panel-adjusted VOX/CW delay for maximum Phone-CW flexibility. Exclusive AALC
gives greater talk power with speech compression up fo 12 db. Power input 200 watts
DC on CW and SSB, 50 watts AM. Same size and style as SX-117. Furnished with
crystals for 3.5—4.0, 7.0—7.5, 14.0—14.5, 21.0—21.5, and 28.6—29.0 mc. Less trans-

| ceiver cables, $395.00. P-150AC power supply, $99.50.

HT-45 LIGHTWEIGHT TABLETOP, GROUNDED-GRID LINEAR AMPLIFIER.
Covers 80-40-20-15-10 meter amateur bands, styled to match HT-44 and SX-117.

Complete metering—plate voltage, plate current, grid current, relative RF output.
Uses a 3-400Z in a Zero hias grounded-grid circuit. Runs full legal input when used
with adequate plate supply. Requires 2700-3000 VDC at 380 Ma. P-45 Power Supply
recommended. Cabinet size 15"W x 7%"H x 13”D. Weight 28 Ibs. $299.50

HA-1 “T.0.” KEYER. Meets all requirements of the CW perfectionist. Employs
=y —digital techniques to produce constant ratio of dot-to-space-to-dash throughout entire
- speed range. Transformer operated. Speeds from 10-65 WPM. Monitor or sidetone
' may be heard through built-in speaker. $79.95.

1" P-150AC POWER SUPPLY. For use with HT-44 Amplifier. 5 silicon diode rectifiers,
" built-in speakgr. $99.50

the: We thought this phrase
should be a LOT bigger

*kfor independent operation
or transceiving with SX-117/

where the new ideas in communications are born



(PEN, SESAME!

Collins 628-1 VHF Converter can be your “Open, Sesame” to 2 whole new world (and beyond!) of
excitement and pleasure. 1 The 628-1 gives you a full 8 mc of bandwidth. You can transmit and
receive on 6 and 2 or HF without changing cables. All you do to get on VHF is flick the switch,
You're away from the crowded lower bands. You'll be able to share in some of the new VHF adven- -
ture . . . moon bounce, Oscar III. . .0 You can use Collins 628-1 to cover 49.6 to 94.2 and 143.6 to s
148.8 mc (crystals for amateur bands provided ). If you have the KWM-2 or 8/Line, you don't necd

an additional power supply. One more feature...the 62S-1 is compatible with most equipment. -«

operating in the 14.0 to 14.2 mc range. I1 Visit your Collins

s

distributor and ask him to dem- onstrate the 628-1 VHF Cons—~

verter. See how easy it is to get

going to VHF with the 628-1.

more fun out of ham radio by

Now’s the time to do it!

COLLINS
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4X250B tetrode
chalks up 20,000
hours—-and is

still going strong!

Back in 1960 an original-design Eimac 4X250B tetrode was placed in
operation in a UHF communications system belonging to the County of
San Mateo, California. 20,000 operating hours later—February, 1964 —it
was removed by San Mateo Chief Radio Engineer Walter Harrington, W6MX,
for test and evaluation. Returned to the Eimac laboratory, this 4X250B
tetrode passed acceptance tests with flying colors—within specification
in all respects and equivalent in. performance to a brand new productien
tube! This is another example of the way Eimac designs quality tubes
for power, dependability, long life. For data on Eimac
original-design tetrodes to meet your needs write: Amateur
Service Dept., Eitel-McCullough, Inc., San Carlos, Calif.




Some may callit “ancient modulation'’, some
simply call it AM phone—but whatever you
call it, AM still represents a major portion of
today's amateur activity—and the *’Ranger
11" is one of today's most popular AM rigs!
For AM or CW operation, for 160 through 6
meters—the “Ranger Il offers the “'higgest-
little” 75 watts you'll find on the air! Rated
at 75 watts CW and 65 watts high-level AM,
the “Ranger 1" delivers communications

quality audio with the necessary punch to

break through today's QRM! An excellent
“first’ transmitter for the Novice or the new
General, the “Ranger 1" will drive any of the
popular kilowatt level tubes and will provide
a high quality speech driver system for high
powered modulators without modificationt
What else? The “*Ranger 1I'" offers attractive
styling in a compact cabinet and is available
at a reasonable price.

Cat. No. 240-162-1..."Ranger [{" Kit ... Net $249.50
Cat. No. 240-162-2..,"Ranger Ii"" Wired Net $359.50

FEATURES

Built-in temperature compensated,
extremely stable VFO—separate,
calibrated bandspread dial scales for all

7 bands—highly efficient pi-network

tank circuit—flexible, timed sequence
keying system—self-contained

power supplies—etfectively TVl suppressed!

EASY TUNING

Basic tuning controls are located on the
VFO dial escutcheon—QSY within

the phone or CW portion of a band

is usually possible by merely changing
the VFO frequency setting.

RANGER Il

COMPLETE CATALOG
Drop us a card and we will
send you Amateur Catalog
962 which gives the full
“*Ranger 11" story, as well
as detailed information
on our complete line of
amateur transmitters
and accessories.

E. L. JOHNS50N COMPANY
WASECA, MINNESOTA, U.S.A,

5



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 euch
month (for preceding month) direet to the ®(M, the administrative ARRL officiul eleeted by members in each Seetion,
Radio elub reports are also desired by SCMs for inclusion inS7. ARRL Field Organization station appointments are
available in areas shown to qualified League members. General or Conditional Class licensees or higher may be appointed
ORS, OFS, OP&, Q0 and OBS. Technicians may be asppuiated OES, OBS or V.H.F, PAM. Noviees muy be uppointed (RS,

SCMs desire applxcatmn leadership posts of SEC, KC, RAL and PAM where vacancies exist,
ATLANTIC DIVISION

Delaware W3lLYE, Roy A. Belair 115 l&rlzhmn Road Wilmington 19509
Fastern k’ennsylv.mh W3ZRQ Allen R. Breiner 212 Rae Tamapauy 18252
Alaryland-1» \V3QA Rruce Boyd 415 Wi lckh.xm Rd. Baltimore, Md. 21229
Southern New Jersey K2 Herbert ', Brooks 00 Lineoln Ave, Pulmyra 08065
Western New York ML K Charles T, Hunsen 211 Rosemount Drive Bulfalo 26
Western Pennsylvania W.s(xJ& John . Wojtkiewics 1400 Chaplin 8t. Llonway
GENTRAL DIVISION,
iinois WUPRN Idmond A, Metager 5"0 South 4th St. Springftetd
indiana WHYYXN Froest t.. Nichols R Btoomington
Wisconsin KoGsC Kenneth A, Ebneter R \\ unong, Trail Portage 53901
DAKOTA DIVISION -
Minnesota WAOPX Mrs. Helen Mejdrich Route 3 Aitkln
North Dakota WOHVA Harold A, Wengel ¥05~-3rd St., 8. W. Alino
Houth Dakota WORRN J. W, Bikorski 1900 S, Menio Ave. ‘wloux 1 ally
DELTA DIVISION. ... I

Arkansas W5DTR Curtis R, Willlams Route 3, Box 230 Little Rock 72205
T.ouisiana W5PAL J. Allen Swanson, Jr, RED 1, Box 254 B Coving
Mississippd WAHLMM &, H, Halrston 2321-27th \lerldi.m
‘Tennessee w4auve william Scott §15 Fust Hol-)mn Ave. Johnson City

GREAT LAKES DIVISION
Kentueky K4AQLO Mrg, Patricin C. Schufer 732 Greenridge Lane Touisville 7
Michigan WEFX Ralph P. Thetreau 27209 W, Six AMile Road Detroit 48240
Ohio WBAL Wilson E. Wekel 1317 Logan Ave., N.W. Llanton 44703

... HUDSON DIVISION .
[ J.Stel'l] New York W2ERU George W. Traey % North Lounu'v Club Drive schenectady

34
& Long island K21DB Blaine &, Johuson ’bb Cypress =

Mussapegua Park,

L. L,

Northpru New Jersey W2CVW Fdward ¥. Frickson 13 Robert ('trcle Houth Amboy 08879
. MIDWEST DIVISION.

iowa WUONTB bennis Burke 1418 Douglas Ave. Ames 50010
Kansas WOALA ¢, Leland Cheney $114 Tevitt Dr, Wichity 67207
Missourt WOTPK Alfred 1. Schwaneke badgar Stur Rte Rollu 65401
Nebraskn WouGGre Frunk Allen Box 272 Gering

NEW ENGLAND DIVISION - o —
('onnecticut KIGGG Fred Tamm U8 Gresham St Miltord
kastern Ma,ss‘uuhusetts WIALP prank L. Baker, Jr. 85 Holur Ave. Bruintree 02185
Maine KiDY flerbert A, Davis Fakes Lin,

New Hamua(!!xlre

DYG
WISWX/K1DSA
HW1AAV

Robert ditehell

Sacramento Valley

Gieorge

on

Box 33, RFD 1

I Esworth Fulls

estel
P.:.wtuckpt (12560
l\lonté)elier 05601
Westtield 01085

Anchorage
Twin Falls
An‘u’nmia
Eortlan

henttle 98115

Rhode Isly A John i, Johnson 30 Fruit st,
yermont KI1MPN k. Reginuld Murray 3 Hillerest Drive
Western Massuchusetts WIBVR Perey (. Noble 3 ©t. Dennis 8¢,

NORTHWESTERN DIVISION
Alagka * KL7ENT Daniel R. Wright uis ﬂagle Bt
¥duho W7HT, Raymond V., kvans Rou
Montang W7TLYN Joseph A, D’Arey 1119 [ua-xt 5th Ave.
Uregon W7AJN kiverett H. France 4385 8,46, 116th Ave,
VWashingon wW7PG Robert 1, Thurston 7700-31st Ave., N.L.

- PACIFIC DIVISION
Kast Bay KRELRN Richard Wilson 107 Cordova Way
Hawali KH6BZF Lee R, Wieal 45-601 Luluku Rd.
Nevada &/71’!&\' Leouard M, Nnrm'm 862 Utah St,
L]

Ban kranelsco

Hugh C .zamdy

ncord

Kuneohe Y8744
Boulder City 89005
Hacruymento

an R.ug.el 94001

Han Joaquin Valley y8JPIT Ralph 8aroyan 3204 K, Townsend Ave. K
Banta Clara Valley WGZRJ Jean A, Gmelin 10835 Willowbrook Way 8 uperl;lno
ROANOKE DIVISION
North Carolina WwaB Barnett 8. Dodd 420 West Franklin 8¢, BSulisbury
Smlth (‘aroling W 41’LD {'harles N. Wright .11 Merriwether Dr. North Augus
inia w4aQDy Robert L. Follmur 105 e B, Narfolk 23503
West Virginia Wadnl Donald B. Morris 1136 Morningsmr Lane Fairmont 26554
ROCKY MOUNTAIN DIVISION
Clolorado KYTTB Donald Ray Crumpton  P.0O. Box 223 Alamosa
New Mexico K5IQL Newell Frank Greene . Box 406 Lexter
’tah WIMWR/WT0AD AMarvin . Zitting .0, Box 1813 sHalt Lake (‘ity 84110
Wyoming w7eQL Wayne M. Moore 142 Botuth Montana Ave. {lasper R260
SOUTHEASTERN DIVISION -

Alabams, BAKID \William 8, Crafts Route 3, Box 233 Athens 35611
Canal Zone KL5TD ‘Thomas B. DedMleis £.O. Balbog
Eustern rlorida ¥ K48JH A, L. Hamel R Pompano Beach
Cieorgia WA4RZL Howard L. Schonher N Columbus 31902
West Iudies (P.R.-V.L) KriDg william Werner 563 Ramon Liovet 9] ;5 i‘xl-uén n bR

o Piedr:
Western Florida W4RKH Frank M. Butler, Jr, 494 Eilhott Rd. Fort. wmmn "Beach 32548

SOUTHW ESTERN DIVISION.
Arizona WIFKK Floyd C, Colyar 3411 West Plerson 8t. Phoe!
1.os Angeles WEFNE Juhn A. McKowen 3430 S0, Hills St Ioy Angeles 80007
san Diego W6LRU Imn Stansifer 4427 Peseadero Ran Diego 7
Hanty Barbara WAGOKN. ecil D, Hinson 1933 Coventry Court ‘Chousand Oaks
WEST GULF DIVISION - -
Northern Texas WAHBNG L. L. Harbin 4515 Calmont h ort \Vorth 76107
Oklahoma KSKTW Bill F. Lund 1220 8. Owasso Tuisa
Southern Texas W5AIR (. D. Jerry Hears 5634 Eskridge St. Houston
CANADIAN DIVISION
Alberta VESTG Harry Harrold 1%34-5th Ave. N Lethbridge, Alta.
British Columbia VE7FB H, k. Suvage 4553 West 12th Ave. vancouver 5, 8. C.
Manitoba VE4HW William H. Horner & Hart Ave. Winnipeg
Maritime VEIWB . Tl Weeks Harvey Station, N. B,
«mtario VEING Richard W. Roberts l7ﬂ Norton Ave, Willowdale, I‘omuto Ont,
Quebee VEZ2DR LW, skarstedt 2 St. Johns Rd. Pointe Claire,
) - nontreal 33. P. Q.

Saskatchewan VESQC Mel Mills P.O. Box 80i Sagkatoon

* Offieinl appointed to act temporarily in the absence of o regular official
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"Sctools Open”—Feh, 1, 1965

The Engineering Services Department of the Technical Materiel Corpora-
tion will offer four new courses in SSB in its newly opened training center
in West Nyack, N. Y.

For further information on these courses write for Field Engineering
Bulletin #19B, or contact Director of Engineering Services direct.

THE TRAINING COURSES OFFERED ARE:

e COURSE NO. 1 o COURSE NO. 3
Detailed study course covering Maintenance and operation of the
theory of design and operation of latest synthesized sideband
synthesized sideband communica- recesvers.
tions receiving and transmitting
equipment. e COURSE NO. 4

¢ COURSE NO. 2 Muaintenance and operation of the
Communication control center op- latest bigh power synthesized side-
erators training course. band transmitters.

The courses are available to all qualified personnel in both industry and government.

THE TECHNICAL MATERIEL CORPORATION
MAMARONECK, NEW YORK
and Subsidiaries Tel: 914 OW 8-4800

‘ A, OTTAWA, CANADA e ALEXANDRIA, VIRGINIA e GARLAND, TEXAS e OXNARD, CALIFORNIA
o o SAN LUIS OBISPO, CALIFORNIA o  LUZERN, SWITZERLAND e  POMPANO BEACH, FLORIDA

D'
A
Quippent *
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under the fawsof Connecﬁc .
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Gengral C’ounsel : ERT .
1735 DeSqus Sﬂ, N W., Washmg?on, b, C 30036

Ax ;::afe Counsel .,
Smte 2212, 44 ng St West, Toror

DIRECTORS

Canada
NOEL B. EATON ,....0oivutinnnnnnr.. VEICJ
R.R. 3 Burlington, Ontario
Viee-Pirector: Colin ¢, Dumbrille. . ... .. VEZBK

116 Oak Ridge Drive, Baie d Urfee, Wuebee
Atlanf.xc Dzvzsxon

H(‘c-hlr(’rmr l«dwinb van Deusent. .. ... WJLCP
3711 MeKinley St., N.W ., Wamu:mon. D.CA20015

Central Division

Dakota Dzvxsxon

CHARLES G, CCOMPTON, ..., ....... BUO
1011 Fairmount Ave., St. Paul, Minn, 55 05

Vice-Lirector: Charies M. Bove WOMXNC
16115 Bast Lake t., Minneapolis, Minn. 55407

Delta Di vzsxon

PHILIP P, 8PENCER..,.... 5LDH/W5L‘\\
29 snipe $t., Lake Vista, New Orleans, La. 70194
Vice-Dyirector; I'runkiin Cassen, ... ... .. \\’4\\'}31(

4256 North Trezevant st., Memphiy, Tenn, 38108
Great Lakes Division

DANA E. CARTWRIGHT.........,., wsurn
2979 Observatory Ave,, Cincinnati, Ohio 4 208
Vice-Director: Charles C. Miller. ..., ., .. BU

Hudson Division

MORTON B, KAHN.................. W2KR
1150 8.W. Uypress Way, Boca Raton, Ilorida 33432
Vi ice-hirerlnr Stan Zak. .. ..., h'zSJ()

Midwest Division

ROBERT W, DENNISTON.,.,. ..., WONWX
Box 631, Newton, lowa 50208
Jriee-Director; sumner ¥, Foster. . ..., ... wo

GQ
2315 Linden Dr,, 8.1., Cedar Rm)ldu. lowa 52403
New England Division

ROBERT YORK CHAPMAN ........... wiQv
28 Houth Road, Groton, Conn, 06340
Vic@-l)iredn‘r Bigelow Green, ., ...,..... VIEAL

236 Marlboro st., Boston, Kiass. 0"116
Northwestern Division

ROBFRT B. THURSTON... ......... WirGy
T700 31st Ave., N.Li., Seattle, Wash, ‘)X]]’
Vice-iirector: R, Rox Roberts. . ......... TOPY

%37 Park Hill Drive, Billings, Mont, ;010"

Pacific Division

HARRY M, ENGWICHT............., W6HC
T70 Chapman, San Jose, Cullr 95126
Itcc—l)ircclnr Ronald G Martin.......... WHLF

Rocmoke Division

P, LANIER ANDERSON, JR......,. WAMWH
42X Mapie Lane, Dunvill(‘. Va. 24541

Vice-Director: Joseph 1. Abernethy . W4AKC
764 Colonial Drive, Rock Hill, 8. 9730
Rocky Mountain Division
CARL L. SMITH
1070 Locust 8t., Denver, Colo. 80220
Vice-Director: John H, Sampson, Jr,. ... W700X
3618 Mount Ogden Drive, Ogden, Utah &4403

WoBWJ

Southeastern Division

’I‘HOMAS M, MOSS............00ns, WAHYW
Box "u644 Municipal Airpurt Branch,
Atlanta, Ga. -3 1320
Vice-tsirecior: Charles J. Bolvin. ., ..., .. Lvv

2210 8.W, 27th Lane, I\I!ami Fla. 331-5&

Southwestern Division

HOWARD F, SHEPHERD, JR......., WaQIW

127 South Citrus Av cnue, Log Angeles, uallf 90036

Vice-Director: John I, Martin., ... ....... GIECP
1135 Crest Drive, Lminltus Culif, 9"0 ’4

West Gulf Division

ROEMILR O, BERT, . ... . _...... VSO 1
1.0, Box 1656, Cornus c *hristi, Texas 7R4oé
Vice-inrector: Ray K, Bryab............ AUYQ

2117 8.W. 61st ’lcrracg, Uklunoma Lity. Okla.,
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‘;It Seems 10 Us...”

FEES — AND APPROPRIATIONS
THE schedule of fees imposed by the Federal

Communications Commission for license
applications will shortly have been in effect
for a full year. If earlier FCC estimates were
accurate, some three and a half million dollars
will have been collected and turned over to
the U.S. Treasury. This is approximately
one-fourth the Commission’s total operating
expense for a year.

Fees were imposed despite considerable
apposition by FCC licensees — including that
of the League on behalf of amateurs. An
appeual to the courts was decided in the Com-
mission’s favor; although the Supreme Court
now has before it a request to review the
matter, no one seems optimistic about any
reversal. We want to discuss briefly this
month not the propriety of the FCC action,
although we still disagree with it, but rather
the practical results — on the assumption
fees will remain an established procedure.

1t is our impression & principal bagsis for
licensee dissatisfaction is that collected funds
disappear into the Treasury rather than being
credited to FCC’s bank account. We specu-
lute that had the monies gone direct to FCC
to be used in expansion of services — in the
amateur cuse, particuiarly more field per-
gonnel for additional examinations, more ex-
tensive monitoring, etc.— the objections
would have been far less vociferous. It is
conceivable the League might even have
supported the proposal were it to have less
the appearunce of a tax and more the sub-
stantive addition of services.

In a practical sense that result can still be
accomplished, at least to a degree. Congress
will shortly be examining requests from vari-
ous governmental agencies for operating funds
during the coming fiscul year. We hope the
Commission’s budget request will be expanded
particularly in the mentioned fields of oper-
ating examinations and monitoring activity.
We further hope that the Congress will be
influenced by the fact we amateurs are now
underwriting a substantial portion of radio
regulatory costs, and that it will be somewhat
more liberal in providing a needed expansion
of services.

The original schedule of fees would have

produced a wholly inequitable relationship
hetween the expected income and the costs of
servicing the various branches of U.S. eivilian
radio — broadeast, marine, aeronautical, ama-
teur, ete. K.g., the broadeast fee expected
income would have provided about half the
cost of running the FCC Broadeast Bureau;
the Safety and Special Radio Services Burean
(which includes amateurs and C B) expected
income would have provided more than three
times the S&SRS operating budget! The Com-
mission’s revised schedule partially corrected
this imbalance, but the fact remuins that under
the present fee breakdown our S&SRS group
is paying a much higher percentage of its
costs to FCC as compared with, e.g., broad-
casting.

The 1952 action of Congress, on which FCC
somewhat nebulously based its authority for
fees, specifically requires an equifable arrange-
ment for federal licensees. Kven the revised
schedule still does not meet that requirement.
The inequity ean be corrected, at least in
some measure, if the Congress will provide
additional funds to FCC for expansion of
administrative and regulatory activity among
its more “profitable” customers in the
S&SRS. License applications are still detayed.
More monitoring and enforcement personnel
are badly needed, especially for the Citizens
Radio Service — and to some extent also for
amateurs. In the amateur case, more fre-
quent examinations at more field points should
be provided. We hope the Congress will be
disposed to grant the Commission additional
monies for such purposes, and thus end the
S&SRS subsidy to the regulatory costs for
broadcasters.

THE NEW HANDBOOK

The other night we were listening to a con-
versation between two sidebanders. It went
something like this: Sidebander 1: Bill, the
dope you want is in the ARRL Handbook.
Just a second . . . yeah, here it is on page
so-and-so. I'm using one here and it works
just fine. Sidebander 2: Stand by one. Okay,
now, let’s see. Uh . . . what page did you say,
Jim? Sidebander 1: Page so-and-so, Bill.
There’s o picture of it at the top of the page.

(Continued on page 10)
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(Continued from page Y)

Sidebander 2: By golly, I don’t sce it, Jim.
You sure that's the right page? Sidebander 1:
I'm looking right at it! Hey, what edition of
the Handbook you got there? Sidebander 2:
Lessee . . . it's the 37th edition, 1960, Jim.
Nidebunder 1: For erying out loud, no wonder!
You oughta get yourself an up-to-date edi-
tion, Bill. Things have changed quite a bit in
the last tive vears.

And so it went. Bill's ARRL Handbook
was up to date in 1960 and is still useful for
basic theory, data on old tube types, and
the like. But as Jim suid — things have
changed.

Moral: treat yourself to the 1965 edition —
newly available about the saume time ag this
issue of QST — and join Jim in keeping up
with changes that keep occurring in the
fuscinating game of ham radio.

OUR COVER

Despite the family resemblance, the gadget
shown on the cover is not an electronic octopus.
Instead, it is & device that permits an antenna to
be tuned with the transmitter al full power, with-
out radiating an interfering signal. For the details,
see page 21. The transmitter in the background
is 2 new half-kw. c.w. special huilt for the 1965
Radio Awmaleur's Handbooi:.

COMING A.R.R.L. CONVENTIONS

February 20 — Michigan State. Muske-
Zon

March 26-28 — Delta Division, Mem-
phis, Tennessee

April  3-5 — Midwest  Division, Des
Moines, lowa

April 24-25 — New Lngland Division,
Swampscott. Mass.

July 2-5 — ARRL National, San Jose,
Calif.

July Y=[1 — West Gulf Division, Okla-
homa City, Oklahoma

MICHIGAN STATE CONVENTION
Muskegon, February 20

The Michigan State ARRL Clonvention will
be held on Saturday, February 20 at the Central
Junior ('ollege Auditorium, in Muskegon. Con-
vention activities will include manufacturers’ dis-
plays of the latest amateur equipment; meetings
of the Michigan Council of Clubs, ARPSC,
MARS and RTTY: and the Michigan B.R.,
Wolverine, Teenage, Michigan Kmergency, Post
ffice and QRM nets. There will be an initiation
ceremony for the Royal Order of the Wouff Hong,

Larry LeKashman, W9IOP, of lilectro-Voice,
will give a talk on “The XYL’s Plight in Ham
Radio*"; Professor Dempsey, from Grand Valley
College, will present *Boo-boos In Radio And
Televigion”, including films: @ magician, Ken
Booth, will put on a show; and there will be a
Western Style square-dance exhibition. A full
day of entertuinment for the ladies will include
floral urranging, china and egg painting, cera-
mics and glass fusion,

(‘onvention registration is $2.00 in advance, or
$2.25 ut the door. Meals, at extra cost, will be
served at noon and in the evening, cufeteria
style. Visiting amateurs will be given free parking
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at any parking meter in the city; in addition, the
Occidental Hotel will offer reduced rates. Far
further information, registrations or reservations,
contact the convention chairman, Willis Burlow,
WSIKTYJ, 2427 Whitehall Road, Muskegon.

ey e T T o ey o P
Jitamfest Calendas.

Mlinois — The third annual mid-winter Ham Swap and
Shop will be held at the DuPage Cfounty Fairgrounds,
Wheaton, Illinois, on Sunday, February 21, 1965. A $1.00
donation 18 payable 2t the door. For more information
contact: John Koranek, KOGTT, 5035 FEast [llinois Street,
Wheaton, lllinois,

New Jersey — The East (loast V.IL.F. Society, Ine.,
will entertain its members and their many friends at its
vth Annual Dinner and Hamfest, Saturday, February 27,
1465, at the Bwiss Chalet, Route 17, Ramsey, New Jersey,
atarting at 7:00 p,v. Tickets are $5.00 each and are avail~
able from auy member or may be obtained by writing to:
Bast (‘oast, V.H.F. Society, Inc., P,O. Box 1263, Paterson,
New Jersey,

Ohio — The Toledo Mobile Radio Association will hold
its 10th Arnual Ham Auction on Valentine's IDay, Febru-
ary 14, 1965, starting at 11:00 a.m. 1t will be held in the
new auditorium of the Lucas ('ounty Recreation Center in
Manmee, Ohio. IFor more information write: W, K, 8mith,
KS8LFI, 5030 Janet Avenue, Sylvania, Ohio,

Oklahoma — The [awton Fort Sill Amateur Radio
Club will hold its annual lFounders Day tlamfest at the
National Guard Armory in Lawton, Oklahoma, on Feb-
ruary 14, 1965, Details may be obtained from the Lawton
FFort S8ill ARC, Inc., Box 892, Lawton, Ukla,

OPERATOR OF THE MONTH

Have vou thought back over the past month
and picked out vour nomination for “operator of
the month?” Cunsiderations to bear in mind include
a clean signal. good keying, careful enuneiation,
eorrect procedure, judgement und courtesy. The
League's Operating Aid No. 11 lists further
examples, Send your vote for “Operator of the
AMonth” to the ARRL Cotamunications lyepart-
went.

During December the following additional ama-
teurs were nominsted in recognition of their extra
skills and courtesies:

WIECH K4ZSX
WIiPYY WB6FOP &
WA2QJU WSUPH
WA2RBN KOERL

W3GIL  WYKSDE

K3YZF  WORES

W4GUJ  KHEAFC
WA4ILG

—- e =



“Quickie” Orbital Predictions for Oscar III

BY WILLIAM I. ORR,* W6SAI and ARTHUR M. WALTERS*, W6DKH

Launch of Oscar I is expected some
time between the date this issue of
QST appears in print and the end of
the winter scason. s a reminder:
The input frequency of the Oscar IIT
repeater is a i-kilocycle band cen-
tered on 111.1 Mc., and the output is
a similar band centered on 115.9 Mec.
All modes of communication will be
accepted by the satellite. In addition,
Oscar I will have two beacons, a tele-
metry beacon on 145.85 Me. and a
coherent c.ae. beacon on 145.95 Me. All
amateurs are requested to refrain from
transmitting on these output fre-
quencies during the time Oscar Il
is within communication distance.
Life of the satellite is estimated to be
Sfour weeks. Use of Oscar I is dis-
cussed in “*Using the Oscar [II V. H.F.
Communication Satellite”, August,
1961 QST.

hus pagsed final ealibration and environ-

mental tests, and will soun be launched into
orbit about the earth. Mauy earth satellites have
been launched in high orbit since Oscar I1
orbited in 19621 so it is not unreasonable to
speculate that Oscar 11T has a good chance of
aequiring 2 higher orbit than those of its worthy
ancestors, Such an improved orbit. would create
2 whole new set of eircumstances for the observer
und user of the sutellite.

Regardless of orbital height, interested ama-
teurs may experience delay in hearing that Usear
IIT is in orbit and in determining the character-
istics of the orbit. This is because the satellite is
a “piggy-back” passenger and must take, not
choose, a predetermined orbit which will be
unknown to the Associntion until after the satel-
lite is in orbit and preliminary tracking measure-~
ments have been made. In addition, the vagaries
of radio communication often make it difficult
to spread word quickly of preliminary verified
vrbital data. In the case of Oscar {1, orbital data
was delayed in reuching LEurope und Australia
by radio because of s sunspot storm. Backup
eubles to these nreas took as long as 15 hours for
delivery. Time and Osear [1T wait for no man,
so it will be guod insurance for all amateurs to
provide themsclves with approximate orbital
data as soon as orbit is verified and it is known
that Oscar 11 is travelling about the earth.

Project Usear, by means of W6EIS and W1AW,
and the associated Oscar Network stations, hopeg
" % Project Osear Association, Foothill College, Los Altos
Hills. Calif.

! These have been tabulated, with orbital parameters, by
George Jacubs, W3ASK, in his monthly **Space Communi-
cations” column in (!0 Magazine,

February 1965

() scARTII, the radio amateur repeater satellite,

to supply orbital period, declination and height
information as well as puss-time for major cities
in the world svon after launch of the radio
amateur satellite, This is the raw material from
which “do-it-yourself” predictions may be made.
In fact, once the period is determined from these
broadcasts or from direct observation, the inter-
ested enthusiast can generate his own approxi-
mate predictions, Here is how you do it.

Orbital Height

Kepler's Laws provide the clue for orbital
height determination from observation of the
gutellite period. Fig. 1 is a summary of that
relationship for a circular orbit. With a period of
100 minutes, for example, the height of the orhit
above the earth will be about 500 miles. A period
of 105 minutes will provide an approximate
height of slightly over 650 miles. If the period
iz as low as 85 minutes, the satellite is plunging
back into the earth’s atmosphere.

Once the satellite’s height is determined from
the orbital period, the slant range (distance to the
horizon) may be determined from Fig. 2. At an
altitude of 500 miles, for instance, the slant
range is about 2000 miles. Two observers loeated
east and west of the sutellite path, then, who are
4000 miles apart could theoretically communicate

1000, —
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™

Fig. 1—The period (P) of a circular orbit provides height

information as shown in this graph. A period of 100

minutes, for example, indicates o mean elevation of 500

miles for the satellite. Slight orbital eccentricities introduce
little error into height calculation.
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Fig. 2 — Once the period or altitude is known, the approxi-

mate siant range to the “horizon” of the satellite may be

approximated from this graph. A satellite height of 500

miles, for example, indicates a *‘horizon range” or siant

range of about 2150 miles. Operational range will tend

to be less than this depending upon the terrain surrounding
the ground observer,

with each other via Osecar 111, us they can both
“goe”’ the sutellite. This is not strictly true, as
ground distance and slant riunge are not the sume
and the satellite would be su very low on the
horizon of both stations that the time it would
be in the common range would be but a matter of
geconds.

[nterestingly enough. stutions located in an
eaat-wesat direction will enjoy a greater possible
mutual communication time vig Osear 111 than
will stutions locuted in a north-south direction.
{This assumes Osear 111 will be in a near-
polar orbit.) Conversely, the north-south stations
will sutfer because the number of available con-
tact periods during a given time span will be
less than for those stations in an east-west direc-
tion. A study of Fig. 3, plus the examination of
the satellite track on a globe, will quickly verify
this fact. Iven so, if Oscar III does acquire a
higher orbit than Oscars I and I it will permit
the sutellite to remain in range of ground stations
for a longer time period than that of its ancestors.

The Orbital Plane

A good way to confuse yourself us to the
whereabouts of Oscar III is to imagine yourself
on a stationary earth with the satellite whizzing
about overhead on various erratic passages, south
to north, north to south, and at impossible angles
to your horizon.

A much clearer and more accurate picture may
be gained by visualizing the sutellite to be ro-
tuting in un orbit lying in a fixed, invisible piane
about the earth, the latter revolving within the
satellite orbit. .As the earth rotates within Oscur
1II's orbit (see Fig. 4) it can be seen that the
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rotation will cause all aress of the world to pass
beneath the satellite at one time or unother,
with the possible exceptions of wreus near the
north and south poles, which will be missed if the
orbital plane is “tilted” at too greui an angle,
In any event, when Oscar II1 passes over & par-
ticular spot on the enrth on one orbit, the rotation
of the earth will cause the satellite to pass over
a slightly different point, lying somewhat to the
west of the first point, on the next orbit. In fact,
euch suecessive orbit of Osear III will progres-
sively cross the equator of the earth farther west
by an easily determined distance, us the speed
of rotation of the earth is known (one revolution
in 24 hours).

Let us assume again that the orbital period of
Oscar 1II will be 100 minutes {1.66 hours).
During this time, the earth will have rotated
1.66/24 (or 0.0692) revolution while speedy Osear
111 is eircumnavigating the globe and has re-
turned to the same spot in its orbit. The earth
rotates 24/360 degrees per hour, or 15 degrees
per hour. In 1.66 hours, therefore, the earth will
have rotated 25 degrees and Oscar [II will have
completed one of its orbits, und will be over a
point on the earth 25 degrees to the west of the
first point.t To an eurt/hbound ohserver, the orbit,
of Oscur TIT will have “moved” 25 degrees to

TAt 40° N. latitude, this amounts to about 1200 miles,

SATELLITE
PATHS

/ QOPERATIONAL

. . RANGE
\STATION B
pN
S WEST<——%EA§F
OPERATIONAL
RANGE
STATION A
SATELLITE
/PATHS
OPERATIONAL " -,
RANGE AN NORTH
STATION A ™,

SOUTH

OPERATIONAL
.~ RANGE
STATION B

Fig. 3—The operational range of a ground station is that
distance over which it can achieve entry into the Oscar lll
repeater. For two amateurs fo communicate with each other
via Oscar il their operational ranges must overlap in a
common operational area {shaded). When Oscar lil passes
through this area, communication is possible, Stations
located in an east-west direciion will have fonger com-
munication time than will stations in a north-south direction,
although the north-south stations will have more
communication opportfunities,
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SATELLITE
ORBITAL. PLANE

the westward during the time of one revolution,
but in reulity the observer on eurth will have
moved 25 degrees to the esst during this time
interval. The ¢ircumference of the earth is about
24,900 miles at the equator, and 25/360 of this
distance is about 17:30 miles. Thus, each period of
Osear {11 in its orbit will allow the earth enough
time to rotate 1730 miles farther west from un
equatorial observer mwonitoring the position of
the suatellite. The rileage separation between
guccessive passes, of course, will become less as
the obgerver leaves the equator and departs for
higher latitudes. If he visited the north or south
poles and if Oscar I11 was in a truly polar orbit,
each pass would be vbserved directly overbead,
and the successive orbits of Osear 11 would
rotate ubout like the spokes of a wheel and every-
thing would be greatly simplified. He would
observe each puass, missing none, and would
quickly obtain an accurate “fix’’ on the orbital
period.

Orbital Predictions

How to pull the proverbial rabbit from the hat
once Oscar IIT has been heard, and determine
when the satellite will be heard again, and from
what direction it will come? If Osear 111 travels
in a near-polar orbit, an observer in mid-latitudes
(U.S.A. and Furope) will hear the gatellite at
least twice in 24 hours, and probably four times:
twao groups of two pusses each, Let's again nssume
that Ogcar 11T will be Isunched at 2000 hours
GMT (noon PST), attaining an orbital height of
500 miles and a period of 100 minutes. If the
sequence follows that of the earlier Oscars, the
new satellite will be launched on the Pacifie
Coast of the United States and **aimed’ south-
ward over the Pacific Ocean. Oscar I1I will eross
“down” over the Antarctic, “come up™ uver the
Indian Ocean and eastern Furope, pags over the
North polar ares, and “come down’ across
Alasks to a point between Hawali and California.
Thus, neur the end of the first orbit in space,

OSCAR TIs POLAR ORBIT

START OF ORBIT No.t
WHEN SATELLITE

A FIRST CROSSES EQUATOR

February 1965

OSCAR TIL
TS, ORBIT

Fig. 5—Oscar Ill orbit remains fixed in space while the
earth revolves inside it. If Oscor Il is launched during
daylight from California, in a southward direction, all
future observed daytime passes will be in a north-south
direction {observer at point A) and all night time passes
will be in a south-north direction (observer at point B},

if all goes well, & W6 — KH6 QSO via Osecar IIT
repeuter satellite might be possible!

The next orbit of Oscar II1 will take the
40-pound package “down” ucross the Pacific,
passing near FOS8-land, the edge of Antarctica,
and “up’ over Africa and central Europe. The
first Kuropean crossing thus occurs about 114
orbits from launch, or about 150 minutes (214
hours) later. As the Association will have no
verification of the success or failure of Osecar III
until it passes over Alaska, or off the Clalifornia
coast, the time allowed to flash the word to
FEuropeun amateurs that Osear I1I is in orbit is
going to be short indeed. 1t is hoped that some of
the KC4 amateurs on the Antarctic continent
will huve monitoring equipment capable of
picking Oscar III up on the first pass and thus
giving Project Osecar a few precious moments of
advance notice of the success of the satellite.

Fig. & shows that an observer in moderate
latitudes will hear Oscar III at least twice in
24 hours. The initial heuring will be followed by
# second period of reception on the opposite side
of Oscar's orbit, ag the earth will have rotated
180 degrees or so since the first reception period.
If Oscar 111 is high enough, the slant range cover-
age will be such that two successive passes of the
satellite will be heard during each period of recep-
tion. A noontime (PST) launch in & svuthward
direction would indicate that all daytime passes
of the satellite have a north-south direction and
all nighttime pusses (opposite side of the satellite
orbit) will have a south-north direction. It

Fig. 4—The earth rotates within the Oscar Il orbit, which
lies in an orbital plane as shown in this simplified drawing.
Remember: North-to-south passes will be over cenfral
U.S.A. and Europe aboui 40 minutes after equatorial
crossing time on the opposite side of the orbit. South-to-
north passes will be over central U.S.A. and Europe about
12 minutes after equatorial crossing time, because the
observer has rotated under the portion of the orbit
closer to the equatorial starting point. These times apply
only to a 500-mile orbit, and to a daylight launch.
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merely depends upon which “gide” of ()scar's
orbit the observer ‘“‘sees” as the earth whirls
about.

Do You Live on the Equator?

Only a small number of radio amateurs live on
the equator (apart from some HC’s, PY’s and
5%4'8) and life becoines a little more complicated
for the rest of us non-equatorial amateurs: the
reagon is shown in Figs. 4 and 5. To begin with,
orbital periods are determined from northbound
equatorial crossing points and Orbit No. 1 will
start on the opposite side of the earth from the
launch side, at the equator somewhere in the
Indian (cean. Moreover, an observer at some
point (A) on the earth will observe Oscar ITI at
different points on its orbit during daytime and
nighttime passes. He will observe the satellite
first at point A, then as the earth rotates about,
within the Ogear IIT orbitul plane, he will next
observe the satellite from point B, on the opposite
side of its orbit. The satellite, however, will not
complete an integral number of revolutions while
the earth rotates from A to B. Osecar I1I will be
short of a complete orbit by the distance from
B to A. This means that the interval between a
daytime pass and its nighttime “opposite” will
not be equal to the interval between a nighttime
pass and its daytime “opposite,”’ since the ob-
server at point A will have moved in the interim
to point B (or vice-versa) and will be “looking”
at a different point of Oscar’s orbit.

However, all is not lost. The distance BN'A
may be computed and the time it takes Oscar 11T
to make this journey may be determined. A
correction factor (K) may be found that will
enable the observer to predict passes from one
side of the gutellite orbit to the other:

K =2X @0 minus your Ilatitude)

., beriod of Qgear III in minutes
” 360 W

A (in minutes) at a north latitude of 40° (the
center of the United States) for a 100-minute
period figures out to be about 27.8 minutes. For
amateurs in the northern hemisphere A must be
subtracted in predicting a nighttime crossing
from a previous- daytime one. For southern
hemisphere stations, A must be added in this
operation. Added to or subfracted from what?
Well, if Oscar ITT completes one orbit in 100
minutes (1.66 hours). it will complete about 7
orbits in a 12-hour (18U-degree curth rotation)
interval, so K is applied to the 7-orbit figure.
Seven orbits take 700 minutes of earth-time,
or 11 hours 40 minutes. Now, subtracting A from
700 minutes, we find that the following nighttime
pags will oceur 7T00-27.8 = 6722 minutes (11
hours, 12.2 minutes) after the noted daytime
pass. We will thus hear Oscar III once again
some 27.8 minutes before it completes its seventh
orbit after the orbit we first noted during the
daytime period.

Predicting: Day to Night and Night to Day

To predict a daytime pass from the observed
nighttime pags, the same approach is used
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except the correction factor (K) is added in the
northern hemisphere and subtracied in the south-
ern hemisphere.

We know Oscar 111 will complete 14 orbits in
a day and a night, or about 24 hours, more or
less. (Actually, 14 orbits ut 100 minutes per orbit
take 1400 minutes, or 23 hours, 20 minutes.j We
will call the day and night time of 14 orbits by
the term, D. Now, letting T be the time of the
desired pass and 7" be the time of the preceding
day or night pass:

r=14+2_g 2)

is used to predict nighttime (south-north) passes
from daytime passes, and

. D
T=T+43 +K ®)

is used to predict daytime (north-south) passes
from nighttime passes.

All well and good. Let us assume that Oscar
I i heard at 1045 GMT on a davlight (north-
gouth) pass, and we know that the period is 100
minutes. We are lovated ut 40° north lutitude
and equation (1) provides a A = 27.8 minutes.
When does the next nighttime pass occur?
Using (2):

T = 10:45 + 23:20 — 00:27.8 = 21:57.2 GMT

When does the following daytime pass occur?

Using (3):
34:05 or 10:05 GMT,

which is 40 minutes earlier than the equivalent
pass the day before. Thus, u table may be built
up by a *“‘hootstrap” vperation, going from day
to night to day passes, revising the figures as the
time of Oscar 11T is cheeked by actual reception.

Long Range Predictions

The method discussed above may be used to
predict Oscar I[II orbits for several days in
advance, predicting from one day to the next,
or from one night to the next by meuns of equa-
tion (4) below, obtained by the addition of
equations (2) and (3):

¢=4+D, (4)
where ¢ ig the desired time of the next day or
night pass, ¢’ is the time of the previous day or
night pass, and D is the time of a set of day and
night orbits. Using o ¢/ of 10:45 GMT and a D
of 23:20, a day-to-duy computation provides a ¢
of 10:05 GMT, which agrees exuactly with the
previous computations Jone sepurately with
equations (2) and (3).

The Orbital Shift of Oscar IIT

During 14 orbits of Oscar III (1400 minutes,
or 23 hours, 20 minutes) the eurth will huve
revolved 23.33/360 = 349°, This means that if
Osear 11 passes directly overhead on the first
daylight pass, it will pass (1" further west (about
550 miles at 40° N) on the next day's pags, 23.33
hours later. Thus, with each successive daytime
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Table I

Predicted and Observed Orbits, Osecar I1,
December 1961,

Day Night Passes Day Passes

© — — (0049) - —_ (1024) | (1156) | (1828)
— e 2317 0049 —_ — 1023 1155 N

17 e (2217) | (2349) | (0121) —_ ] (1055) | (1227) | (1400)
! — N 2344 0117 — — 1049 1221 N
18 [ (2343) (0015) (0147) —— (0947) (1119) (1251) e
’ — N 0012 0144 — 0944 1116 N —
19 — (2307) | o039y | (0211) — (1011) | (1143) | (1318) -
’ —_— 2306 0037 N — 1012 1142 N —
o | (2202) | (2334) | (0106) — (0907) | (1039) | (1209) - -
= N 2332 0105 e N 1037 1209 — —_—

Predicted times are shown in parentheses.
N = No signal heard.

pass, the satellite will shift 11 deg. west, possibly
out of the runge of the observer, und the nert
pugs (the one to the east) will work itself into
range and will be the one that is observed.
The movement per orbit of Oscars I and II was
less noticeable, but this day-to-day drift was
atill easily discernible. A complete history of
such a prediction for Oscar II by ILBMYV is
shown in Table 1.

Prediction broadecasts of W6EE will supply
orbital data, equatorial crossing times, and
approximate crossing times of Osear TII over
many large cities of the world., Remember longi-
turdes given in the prediction messages are measured
west of Greenwich and east longitude is not used.
Thus, for emmple {65°1 s given ag 195°W,
WK is given aug 270°W, and so on.

Reference Material

A treasury of reference material has been
included in the past issues of QST and the reader
is referred to the following urticles for more
detailed informution pertinent to tracking and
predicting the orbit of Oscar III.

“(jround Support for Project Oscar,” Garner,
Wells, December, 1961

“Project Usear Meagsurements and Tracking,”
Walters, Wells & Hillesiand, July, 1961

“Tracking Information for the Uscar Satel-
lite,” Wells, Orr & Towns, September, 1961

“Jiyeball and Kardrum Doppler Tracking,”
Norgaard, April, 1962

“Keeping Track of Oscar,” Burhans & Ran-
kins, May, 1962

“Making your Own Orbital Predictions from
Doppler Measurements,” Hilton, March, 1962

“Qgear 1II: VHF Translator Satellite,” Orr,
April, 1963

“Communicating ‘Through Oscar 111, Tellef-
sen & Gabrielson, May, 1964

February 1965

“Txperiments With Ogear I11,” Gabrielson &
Tellefsen, July, 1964
*“Osecar III: Technical Description,” Walters,
June 1964
* Using the Oscar ITT V.H.F. Communications
Satellite,” Orr, August, 1964

Conclusion

Onee the orbital period of Oscar 11T is known
with fair accuracy, orbital height may be deter-
mined and (knowing your latitude) a table of
orbital predictions may be generated. As time
goes on, the table may be corrected for maximum
accuracy by actual “on-the-air” monitoring of
the satellite signa,ls. More thun ever, the oid
gaying “you can’t work it if you can't hear it”
applies to Oscar LII. [ollow these sunple equa~
tions and you can hear it!

Of course, the reason behind this effort by both
the members of Project Oscar and you is to effect
two-way radio amateur v.h.f. communications
via Oscar LIL, All actions are aimed at this
unique event. Computations of orbit and predic-
tion generations are thus but a means to an end
and not an end in themselves. The life of Oscar
III will be short (s matter of weeks), but this
short interval, if properly used, will provide an
opportunity for a new and glowing chapter to be
written in the imposing record of amateur radio.
Do your purl to make this dream come true!
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volt a.c. source of power in your car? I

have, every time I've had to modify a
transmitter so that it would work mobile us well
ag in the home station, every time the dynamotor
that supplies B+ to the final was swiiched on
with its 55-per-cent efficiency, every time 1've
had to change a flat at night without the benefit
of a decent light, und every time that I've realized
I couldn’t use the electric shaver in the car.
About two years ago something was done about
these problems. The following is one man’s
solution.

I {AVE vou ever wished that you had a 115-

The Circuit
Tt was obvious from the start that

the supply was going to have to be one == ——

of the popular transistor circuits be-
cause of the advantage of higher effi-
ciency over rotary converters or vibra-
tor types. The ecircuit appears in Fig. 1.

In operation, the fransistors act as
switches which interrupt d.c. through
the primary of a transformer analogous
to the action of a vibrator. When a d.c.
voltage is applied, one transistor, say
€)1, conducts more current than Q?. The
polarity of the voltage induced in the
hage windings is such that (; will con-
duct more heavily and s will tend to
be biased off. When the vore of the
transformer approaches magnetic satu-

-——§ 2Ni74

The a.c. inverter installed on the fire wall of the author's car.

A.C. for Your Car

An 85-Watt Transistor Power Inverter

BY JOHN LAWSON,* W2MEX

to be the least expensive way to keep the voltage
spikes ut the leading edges of the rectangulur
wave below the Ver maximum rating of the
transistors.

Construction

Parts placement does not seem to be eritical.
A look at the photos will show how the unit is
constructed. The main stumbling block was the
transformer. Trunsistor power-supply trans-
formers cost more than the old pocketbook could
stand. Surely a less-expensive substitute could be
found with only a slight decrease in efficiency.
In browsing through the junk box, a variable

(Continued on page 150)

S — T,

0T -3

low,

10T 7y

107 J_)

ration, the induced voltage tends to
zero, and the collector current de-
creases. The decrease in collector cur-
rent, causes a polarity reversal in the

induced base voltages, cuusing (1 to go | R

off and Qs to turn on. The cycle then

repeats. The output waveshape is thus

rectangular, The 2-uf. paper capacitor

across the output winding was found
* 39 Gold 8t., North Arlington, New Jersey.

Fig. 1—Circuit of the mobile power inverter,
Ci—Paper,

i—NE-51 neon pilot lamp.

S1—S.p.s.t toggle switch.

Ti—See text.

TBi—Four-contact terminal strip (Cinch-Jones
4-141).
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Oscar III Compatability with
Transmit-Receive Converters

Auxiliary Injection Unit Using Transistors
BY WILLIAM E, McKAY,* WgHRQ/WZQBR

If you’re working on a 2-meter station
with an eye toward using the Oscar
f1l satellite, this little addition to a
popular Lype of v.h.f. ham gear may be
just what you are looking for. Although
resonurceful hams will do better. the cost
of all new parts for the device is around
twenty dollars. The circuit can be adap-
ted readily to different frequency com-
binations.

many amateurs are looking to their

2-meter stations in preparation for
utilizing the everyday DX capuability of this
active sutellite. The Project Oscar ecommittee
has recommended that transmitter power be
kept low, .under 100 watts output, and tha
schedule-type operation be used. Frequency
stubility, culibration accuracy und the use of
narrow-band emissions such as e.w. and s.8.b.
will be important to obtain the maximum traflic
in the 50-ke. passband of the satellite.

W‘ITH the launching of Osear III imminent,

A v.hi. converter used in conjunction with a
low-frequency s.8.b. exciter is un excellent choice
for Osecar I1I communications. The Collins 628-1
is such a converter; however, sepuration of
transmit-receive frequencies beyond 200 ke. is
not provided for in the 625-1. Since it is necessary
to transmit at 144.1 Mec. = 25 ke. and to receive
at 1459 Mec.= 25 ke., the transmit-receive
frequencies must be separated by almost two
megacycles. Separate converters are used for
transmit and receive in the 625-1, with the in-
jection system common to both. If a separate in-
jection source was available for use with one of
the converters the other injection could he pro-
vided by the regular 628-1 system. Such an
injevtion source was built and is described here.

Circuit

The transmit converter wag selected to receive
the external injection for two rensons: (1) It is
more desirable to retain the full 4 Me. receive
capability and limit the transmit coverage: (2)
No wiring changes in the 628-1 are necesgary if
injection is provided to the transmit converter.

The transmit frequencies desired are between
144.0 and 144.2 Me. The required injection

*('ollins Radio Company, Cedur Rapids, Towa

Fig. 1-—The switch for selecting normal or auxiliary in-
fection sources is mounted on the light bracket
just behind the front panel of the 62S-1.

February 1965

frequency is then 144 minus 14 Me.= 130 Me.
To keep harmonices of the erystal oscillator out of
the band and to keep cireuits to & minkFmum a
crystal frequency of 32.5 Me. was chosen. A
standard Pierce ecrystal oscillator using an
RCA 2N1178 transistor operates ut 32.5 Me.
The first doubler uses an RCA 2N1177 transis-
tor and has an output frequency of 65 Me. The
second doubler uses a Phileco 2N1742 transistor
the output of which is the desired 130 Me. Link
L4 couples the output to Sya where either the
regular internal injection source or the auxiliary
injection source is selected. Power to the aux-
iliary injection source is controlled by Syu.

Oscillator stability is assured by Zener-regu-
lating the supply voltage to oscillator transistor
h, and by using good quality components in the
oscillator circuit.

Construction

The oscillator and doublers are contained in a
hox I % 114 X 3 inches bent from light-gauge
aluminum, A scale drawing of the drilling tem-
plate is shown in Kig. 4. Small Teflon tie points,
similar to Garlock type 60002-0500 or Cambion
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QSCILLATOR

DOUBLER

DOUBLER

IN758A

EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS {pf )
OTHERS ARE IN PICOFARADS { pf. or pufl); f !

RESISTANCES ARE IN OHMS; K : 1000,

TO TO
TBo Jazon “is
FL-2

Fig. 2—Circuit diagram of auxiliary injection source, Except as indicated, fixed resistors are Ys-watt composition,

Ci—120-pf. silver mica.

Co—0.005- uf. disk ceramic.

Cs, Cr, C7, Cin, Ci12—1000-pf. (0.001 pf.) disk ceramic,
C4—30-pf. silver mica.

Cs—5-pf. tubular ceramic.

Cyx—6-pf. tubular ceramic.

Cu—5-25-pf. NPO ceramic trimmer (Erie type 557).
Ci1—3-12-pf. NPO ceramic trimmer (Erie type 557).
Ci3—356-pf. silver mica,

CRi—Zener diode, 10 volts, 400 mw.

Ji—Phono jack (Switcheraft type 3501FP).

Li—Nominal 1-gh, coil, 18 turns No. 26 enam. wire on

tvpe 4103-1 {availuble through Newark Llec-
tronics Corp.). were used for supporting compo-
nents. These tie points simply press into the hole
sizes specified. Regular lug-type terminal strips
would be substituted with no sacrifice in per-
formance.

Wiring should be point-to-point, with lead
lengths kept to & minimum. The transistors are
installed lust and are soldered permanently in
place. The usual precaution of using a heat sink
hetween the transistor and the solder joing
should be observed. Fig. 5 illustrates the location
of components within the box.

1/4-inch diam. slug-tuned form, brass core
{CTC PLS6-2C2L or equivalent).

L2—5 turns No. 16, 1/2 inch i.d., length 1/2 inch.

Ls+—3 turns No. 14, 1/2 inch i.d., length 3/8 inch.

Li—2 turns No. 22 solid insulated wire, |/2 inch id.,
inserted between the turns of Lz,

Ri—12,000 ohms, 10-wait wire-wound.

RFC(—-1.5-uh. molded r.f. choke (Miller 9320-12 or
equivalent).

Si—2-pole, 2-position nonshorting miniature rotary switch.

Y~=32.5-Mc. 3rd-overtone crystal, parallel resonant,
32-pf. load capacitance, = 0.005 per cent tol-
erance (International Crystal type F-605).

The finished unit is fastened by two small
sheet-metal screws to the cover plate under the
transmit-converter sub-unit (see Fig. 3). Resistor
K1 is located as shown in Fig. 3. One end of the
resistor is soldered to a 1-lug terminal strip
fastened by the front screw of the cover plate
previously mentioned. The other end of the
resistor is fastened to the extreme rear lug of
TB10. A wire is then connected from the one lug
terminal strip to Sis. A wire from Sis to the
power-input feedthrough on the auxiliary in-
jection source box completes the power control
ronnections,

Fig. 3—Auxiliary injection source
installed under chassis on the
62S-1. Two sheet-metal screws
fasten the unit to the cover plate
for the amplifier subassembly.
Phono plugs connect the adapter
into the 62S-1 transmit injection
system. Resistor Ry is visible just
below the injection source box.

QST for




Fig, 4—Chassis layout and template, This is a half-scale

drilling template. It can be copied in full scale and pasted

on the metal, When bending is completed, the template

should be on the inside of the box. A holes are No. 33; B

holes are No. 27; C holes are No. 40; and D holes are
No. 43 (numbers refer to drill sizes).

Switch Sy is enclosed in a cut-off shield can
(Miller 832) and fastened by a small bracket to
the bracket that holds the iwo lights behind the
625-1 main dial. Three ten-inch lengths of RG-
174/U miniature coax run from the switch and
shield can to /32 on FL-2, /18 on the injection
input to the transmit converter, and to ./y on the
auxiliary injection source. Phono plugs on these
‘ables allow each lead to be simply plugged into
its respective jack. /P

Tune-Up u ‘ W

With 8; in the NorRMAL position tune up the \
625-1 at 144.1 Me. Turn Sy to the AuxITLIARY |
{INJECIION position and peak ¢y and €'y for ;
maximum power-asmplifier grid-current on the

625-1 PA grid meter. Set the slug of /. in the ===
middle of its range. If a close check of calibration
accuracy is desired, switch from NORMAL TO b vy v
AUXILIARY INJECTION while listening ito the
transmitted signal on another receiver. Tune Iy
until the signals are on the same frequency.

!
1

Fig; 5—lInterior view (enlarged) of the auxiliary injection source. L1, Ls and Lz are along the rear wall from right to left.
The Zener diode, CRy, is close to the coupling capacitor between Qi and Q2. A small Teflon feed-through insulator on
the left end of the box, just under the phono jack is used as the power-input terminal.
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1f grid drive in the §23-1 is too high with the
external injection source move Lg away from Lj
until the desired level is reached. If insutficient
prid drive is available it may he necessary to
adjust (/744 located in ff-2 just slightly to
compensate for the added cupacitance of the
coux cable. For complete ndjustment of /fl-2
refer to puragraph 4.4.6 in the 623-1 instruction
manual. This trap is used only to eliminate the
148-Me. spurious present when operating in the
148-148.2-Me. region.

With the switch in the AUXILIARY INJECTION
position the receiver muy be set to any frequency

in the 2-meter band with the 623-1 main dial
and the h.f, receiver diul. The transmit frequency
may bhe sct to any frequency between 1440
and 144.2 Mec. with the h.f. exeiter dial.

Two of these suxiliary injection sources have
been built and both uare operating very well,
Stability of the units is excellent. Using Collins
“8"” Line with 625-1 u total system frequency
shift of less than 100 c.p.s. for = 10% change in
line voltage was measured. Warm-up drift is
virtually nonexistent in the injection source.

Thanks are due Doug Horner, WOHUT, for the
photographs used in this article. [RET—]

RECORDING OSCARIII

Tt was mentioned in July @57 (Gubriclson and
Tellefsen, ** Experimenting with Osear III7Y that it
would be desirable to study the relative frequency
distribution nnd number of stations using Oscar [1I
at 4 given pass. [t would also be of interest to know
the relative strength wund mode of modulation.
Though I haven’t had time to develop the following
technique myself, 1 am sending a general deseription
g0 others may not be delayed if they desire to de-
velop it for the up-coming launch of Osear ITI,

The best way to study the frequency distribution
and modes of uperation of a number of stations in a
given band is with the use of some type of panoramic
adapter or recciver, However, it would be impossible
to keep track visuully of a large number of signals,
and it would be fine if we could record the scope
pattern easily for leisurely analysis at a luter date.

In my case, I plan to modify an old HE-10 receiver
for variable amounts of sweep up to 200 ke. [ plan to
do this by bridging the r.f.,, mixer, and oscillator
tuning sections with voltage-variable enpacitors.
‘These diodes will be driven by a suw-tooth signal
taken either from an external generator or from the
detection cireuit of the display scope. (A saw-tooth
signal must be used, naturally, if we arc to obtuin a
linear display on the scope.) If the driving signal is
approximately ) e.p.s. otie ean easily see, by taking
into account the bundwidth of the receiver, that the
audio output of the receiver eould be recurded (along
with a syne pulse} on an ordinary tape recorder.
Reproduction of the scope display would involve no
more than playing the tape into the vertieal ampli-
fier of the oscilloscope und loeking the scope in synce
with the reeorded pulses.

Applying a marker signal to the receiver during a
pass of the satellite would allow vou to determine the
doppler shift by comparing the heacon pip from the
satellite with the pip from the calibrator. Since the

TAPE
POSSIBLE r“—_]
1SOLATION RECORDER
N

MODIFIED

ZTM,
CONVERTER

ket l
s
COMM.
RECEIVER

Fig. 1—Proposed equipment artangement for recording
panoramic reception of Oscar Il

Doppler shift will be much smaller than the total
sweep, it will be necessary to *'blow up” that por-
tion of the sweep by adjusting the horizontal gain
and positioning to facilitate meusurement.

By using another receiver along with the sweeping
receiver you ean go about normal reception while
recording the eutire transmitted band. The two
receivers should have different first i.f.8 in order to
avoid generation of beats by the h.f. oscillators.
The muin interference problem would be # possible
buzz caused by the loading as the sweeping receiver
passes through the frequency to which the communi-
cations reeeiver is tuned. Thig could be eliminated
by using a broad-band amplifier stage for isolation.

Of eourse, you would be nuable to determine the
cull of a station by its pip on the scope, but you will
have a panoramic view of the specirum which you
ean play back at will, — Charles Flink 1T, WASBMF

{Those who now have panoramic adapters on their
receivers need only record the andio output of the
adapter as it is applied to the vertical plates of the
adapter scope. The tape cun then be played back on
a regular oscilloscope. ~ fKditor.)

SLOW-SCAN VIA OSCAR III

oN Miller, WONTP, Waldron, Indiana, plans
R to transmit a picture on 1411 Me. using the
Macdonald slow-sean system (@S7T, January and
February, 1961) to Osear 11I during its passages in
his vieinity. When processed by the translator, this
will come out as 145.9 Me. The range over which the
wignal might be heard will depend on a number of
factors discussed in August 1964 @NT (Ore, ** Using
the Osear III Communication Satelfite’™). The
slow-sean signal can he taken out of the sudio jack
of the receiver and recorded on tupe with any equip-
ment capable of responding to modulation frequen~

20

cies up to 2500 c.p.s. WINTP will appreciate
receiving tupes from anyone who picks up the
signal, and will decode them on his reproducing
equipment. Circuits for making your own reprodue-
tions were doscribed in March 1964 QST (Mue-
donald, “A Compact Slow-Sean TV Monitor’).

WONTP plans to transmit Qsecar III tracking
information for the [udianapolis arew on 147.3 Me.
f.m. Amateurs in other sections who expeet to be
within range of the Osear-relayed transmissions can
use the prediction method given clsewhere in this
issue.

QST for
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The “Telematch”

Full-Power Transmitter Tuning Without QRM

BY BYRON GOODMAN,* WIDX, AND WALTER LANGE,* W1YDS

“Telematch” isn’t “matching at a
distance’ as the name suggests; it is
“tell-a-match’’, a method for correctly
tuning your antenna and loading your
transmitter, at full power, without
causing undue QRM. The article also
describes how to build a low cross-talk
coaxial switch from readily available
parts.

IT is well known that most amateurs are noble
souls who never tune up their transmitters at
tull power in any of the bands. What is not quite
so well known is how the blazes they avoid it! All
of the availuble publications (including ARRL)
suggest the use of a dummy load for testing, but
none of them tell how to transfer the delicate ad-
justments acquired with the dummy load to the
transmitter-antenna connection without a full-
power signal being transmitted on the uir. The
“Telematch” principle to be described enables
one to vorrectly load his transmitter while it is
running at full power, without sending out more
than a fraction of a watt on the air. While it is
readily admitted that a fraction of & watt can at
times cause serious QRRM, it has been established
that, all other things being equal, & fraction of a
watt will never cause as much QRM as 700 watts.
S0 at least Telematceh is u step in the right direc-
tion.

The anateur stations the Telematch is ad-
dressed to ure those currently using an antenna
tuning unit (""Cransmateh’, commercial “Mateh
Box", ur what you will). This tuning unit is used
to present u 5U- or 75-ohm load to the trans-
mitter proper, a8 indicated by a Micromatch or
Monimateh or other indicator that operates ut
full transmitter power. We have nothing to offer
the other type of station, the one that omits a
tuning unit for any of several unvalid reusons.

The basic idea behind Telematch is shown in
Fig. 1. Normally, with 8y set at NoraaL, the trans-
mitter output runs to the antenny via the anteuna
tuning unit. When 8; is Hipped to the rUNE posi-
tion, the dumnmy load is connected to the trans-
mitter and the input side of the antenna tuning
unit is connected to a seasitive s.ow.r. bridge. A
small portion of the transmitter output is used to
check the s.w.r. looking into the antenna tuning
unit. The level for the s.w.r. bridge is adjustable,
wo that the same Telematch can be used over a
wide range of power levels. The transmitter is
tuned for normal operation into the dummy load.
The antenna tuning unit is adjusted for zero re-

+ ARRL Technical Departinent
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flected energy (1.0s8.w.r.) at the same time, When
81 is returned to NORMAL, the transmitter ig cor-
rectly loaded, and all current readings and capa~
citor settings will be the same as they would be if
trangmitter had been tuned on the wir at full power.

How can one be sure? What aubout the dummy
load? Maybe it isn't perfect.

The dummy load doesn’t have to be perfect:
any reasonable one will do. The important thing
is to match the s.w.r. bridge to the dummy load.
In other words, each Telematch is custom-tail-
ored to a particular dummy load. Then when the
antenna tuning unit is set for minimum s.w.r.,
it presents the same load to the transmitter that
the dummy load did.

The s.w.r. bridge is a simple resistance bridge
that has been in the Handbook for years. It is a
low-level device, which is why it has not been
used as widely as the more rugged Monimatch or
Micromateh. However, in the Telematch appli-
cation it is a natural.

Growing Pains

We had great hopes for uging a simple commer-
cial switch in the Telematch, and the first model
was built with a regular rotary ceramic switch.
The unit showed promise but it was not good
enough by critical standards. The fault wasg traced
to r.f. “getting in the buck door” of the s.w.r.
bridge, so that a compaosite balance instead of a
true balance wus being obtained. A four-pole com-
mercial-switeh version wasg built, with the two
extra poles employed to ground the connecting
link. Onee again we got close to the ubjective but
there was still evidence of a composite balance.

T

g DUMMY
LOAD
5 TUNE
TRANS- ” ANTENNA
MITTER NORMAL - TUNING
18
2 SWR. I

LEVELS

7

BRIDGE

Fig. 1—Basic principie of the Telematch. The transmitter is

tuned up with a 50-ohm dummy load. A small fraction of

the transmitter oufput is used to adijust the antenna funing

unit, using the sensitive s.w.r, bridge as an indicator. The

s.w.r. bridge shows s.w.r. == 1.0 when the antenna tuning
unit presents a 50-ohm load,

Reconciled to the conclusion that the switch
would have to be built from seratch. we cast
around for suituble contact materials. Some test
clips made by (irayhill looked like they might do
the trick. A letter to the company was answered

21
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DUMMY
LOAD

XMITTER

NTENNA
TUNER

Fig. 2-—Practical circvit diagram of the Telematch. Resistors are 1-watt composition unless specified otherwise.

Ci—1000-pf. feedthrough (Centralab FT-1000),

CR1—TN34A or equivalent,

J1-Je—50-239 coaxial receptacle.

J7, Js—Phono jack.

M1—0-200 microammeter (Triplett Model 327).

Pi, P2—M-359 90-degree adapter, connected by Dowe
Key DK60-P connector.

Ps—PL-259 plug with UG-175 /U reducing adcpter,

with the information thut a larger clip, the No.
2-60, was available and might be suitable for our
purposes. It was indeed, and since (irayhill clips
ure stocked by many of the larger mail-order
houses, the most serious objection to the home
construction of a switch was overcome,

P4, Ps—Phono plug.

Ri~—Not required for powers below 100 watts. Above that,
approximately ten times the power pius 1000. E.g.;
for 500 watts, Ri = 10 X 500 - 1000 = 6000
ohms, One-watt below 5K; 2 watts above 5K.

Ru—5000-ohm 2-wattcomposition, linear (Ohmite CU5021).

Rs—Approximately equal fo line impedance. See text,

Si—Homemade switch, See text.

Construction

The several photographs tell much of the story
of the construction, Three 4 X 4 ¥ 2.inch aulu-
minum utility boxes (Bud AU-1083) and one
‘”’; W o2lg X 184-inch  “Minibox” (Bud (U-
SO00A) prowde the housings and shielding. The
switch rotors are made from
knobs {Johnson [16-262) that
have their 1-inch holes drilled
through. Segments of brass cut
from dial seales are bolted to the
km ba.! The control shaft, which

E The brass used for tho switch shown
here came from the Johnson knobs,
which c¢ame from laboratory stock.
Currently the Johnson scales are made
from aluminum. If the older knobs can-
not be found, sheet brass about 0.023
inch thick should be used.

Removing the front cover of the Tele-
match shows one section of the home-
made switch. The ceramic insulators
serve as stops for the switch, in the
absence of o detent mechanism,
Coaxial line (RG-58/U) runs from
Rz {upper right) through metfer box
and out back to s.w.r. bridge (see
another photograph). Brass for the
switch is part of the original dial. For
smooth operation of the switch, the
entering edge should be chamfered
with a fine file,

QST for
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Rear view of the Telematch with covers removed. Shaft bushing on extension shaft has been reversed to permit assembly.

In the s.w.r. bridge, the three resistors lie close to the metai. The TN34A diode can be seen adjacent to the 0.01-uf,
disk ceramic {edgewise in this view). D.c. is fed through two thicknesses of aluminum via feedthrough capacitor.

extends through two utility boxes, must be flatted
with « file for the knob set screws: it was found
impossible to prevent the knobs turning on the
shaft if this wasn't done. The shaft is a Johnson
115-256-2 with panel heuring reversed: two
115-255 beurings are ulso used.

Bach switch contact is made from o Grayhill
2-60 elip soldered to an 80-239 couxial receptacle,
Before soldering, a small tab on the clip should be
removed (twisted off with long-nosed pliers), and
the nickel plating should be scruped off where the
clip i8 to be soldered. A 4-40 screw and two nuts
are used to adjust the gap of the ¢lip and to pro-
vide a pressure adjustment (see photograph ). The
clip i8 soldered to the receptable with the switch
rotor material in place, to serve as a soldering jig.

The important thing in the s.w.r. bridge i
that it show no reflected energy ot maximum sen-
sitivity when connected to the dummy load. This
is something we can't tell anyone how to do in-
fallibly; we can only report our own findings. We
used two dummy loads in our experiments, a
Heath IIN-312 and a (GGentee,® and the one s.w.r.
bridge sufficed for hoth without moditication.
However, the leads in the bridge had to be dressed
close to the case before gatisfactory results were
obtained. [t is quite possible that other treatment
would be required with other loads sud other

24 New Apparatus”, July 1962 ST,
3 “ Recent Mquipment”, August 1964 ST,

Detail of the switch-contact assembly. The Grayhill clip is
modified (see text) and the compression adjustment added.
Clip is soldered to connector after switch is wassembled, so

that proper alignment is obtained,

February 1965

hridge resigtors. The two 47-ohm resistors across
the input (Fig. 2) should be of equal d.c. value,
but not necessarily exactly 47 ohms. The other
resigstor, /3 must match the nominal impedance
of the dummy load. The Telematch will only be
as good as the s.w.r. bridge, so tiine spent in imn-
proving the bridge is time well spent.

Initially s should be set close to the ground
end. It can be advanced to maximum sensitivity
when the dummy load is switched in and the an-
tenna tuning unit is close to eorrect.

Fxperience will show the setting that can be
used during normal operation (transmitter coupled
to antenna) without pinning the meter. [RET—]
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The Whys of Transmission Lines

Part IT — Standing-Wave Ratio and Line Losses

BY GEORGE GRAMMER*, WI1DF

put into i matched line nearly all gets to

the load at the vutput end. A small amount
is used up by the losses in the line itself; this is
converted into heat. We are agsuming here, of
course, that the line conductors ure so close
together that there is no radiation becuuse of
incomplete cancellation of the fields. If the
gpacing between the conductors is of the order of
1/100 wavelength this is a good assumption, pro-
viding the currents and voltages in the line are
balanced. Line balance means that the current
and voltage in one wire are exactly duplicated in
the other, except for reversed polarity.

But what if the load connected to the far end
of the line does nof exactly mateh the line's
characteristic impedance? A cuse like this falls
somewhere between the perfectly-matched con-
dition and the extremes of the open- and short-
circuited lines. Some of the power reaching the far
end of the line is absorbed by the load, but some
of it also bounces back toward the input end. A
mismatch is said to exist when the load resist-
ance isn't the sume as the line's characteristic
impedance. The worse the mismatch, the greater
the proportion of power reflected back.

Yv‘oﬁ have seen, in Part I! that the power

Losses

The principal etfect here, ut least in trans-
mitting, is that the line uses up a little of the
power on both the outgoing and return trips.
Aside from this, the power that is reflected from
the load is by no meuns *lost”. It's like the
change you get when you pay for a (9-cent item
by handing the clerk a dollar hill. The money
returned goes back in your pocket. The reflected
power on a transmission line, too, is unused: it
simply subtracts from the power the transmitter
put into the line, und the power input to the final
stage is correspondingly reduced.

Kven though some of the power is handed
back to the generator (the transmitter) we can
still put the full output of the transmitter into
the antenna. This i simply a matter of the
coupling between the transmitter and line. The
coupling that would deliver the transmiiter's
output to a matched line won't do it if the line
isn’t matched. But by changing the coupling as

* Technical Director, ARRL.
! “The Whys of Transmission Lines”, Part I, ¢87', Jan-~
nary, 1965,
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required, the trangmitter can be loaded just
as well. A little less power will reach the load
than would get there if the load matched the
line properly, because of the extra line loss. But
the difference on this account is too small to
cause any worry, if a low-loss line is used. Even
with lines which, when matched, have fairly
high losses, the extra loss caused by mismatching
isn't much if you aren’t mismatched by a factor
of more than 3 or so.

On a perfectly-matched line there are no
gtanding waves because no power is reflected
from the load end. On open- or short-circuited
lines there are large standing waves. Along such
lines the voltage and current go to zero, or very
close to it, at the nodes.

When s line i3 mismatched, but not open- or
short-circuited, there are standing waves be-
cause some of the power is reflected. But only
somne of it. The retlected voltage and current
can’t completely balance out the incident voltage
and current (the voltage and current traveling
to the load) at the nodal points unless there is
just as much coming back as is going out.
Since this is not the case, there are no points of
zero voltage and current along the line. Instead,
there will be points of minimum current and
points of minimum voltage. Likewise, there will
be points where the voltage and current will be
maximum.

Standing Waves on Mismaiched Linesg

If we went along a mismatched line measuring
the amplitudes of the current and voltage, with-
out paying any attention to polarity, we would
find that both vary along the line. Fig. 1 is typical
of what might be measured. The points of maxi-
mum and minimum are still one-quarter wave-
length apart, as in the cuses discussed before.
The rutio of the current at B, a maximum point,
to the current at A, a minimum point, is called
the standing-wave ratio. Measurement of the
maximum and minimum voltages would give the
game ratio as measurement of current.

Lf very little power is reflected from the load
-— i.e., the line is nearly matched — there is rela-
tively little variation in the current and voltage
along the line, so the standing-wave ratio —
usually abbreviated to s.w.r.-—is low. The
greater the mismatch the greuter the reflected
power and the larger the s.w.r.
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S.W.R. and the Load

It happens that the stunding-wave ratio can
be meuasured more readily than the current or
voltage, or even the load resistance. So it is
customary to measure the s.w.r. in order to find
out whether the line is matched. There is a very
simmple relutionship between load resistance, the
charucteristic impedance of the line, and the
B.W.ILS

g o B2

S.W.E. 7 or 7
where K stands for the load resistance and Zy
stands for the line's chuaracteristic impedance.
The reason for the choice in this formula is that
it is customary to put the larger number on top,
s0 that the s.w.r. is expressed as, for example,
5 to 1, rather than 1 to A.

Actually, you don’t need to know K at all in
nuaking most adjustments of load resistance. If
you're shooting for no reflected power — that is,
an s.w.r. of 1 to 1, meaning that the maximum
and minimum values are the same — you adjust
for the smallest possible s.w.r. When you have it
you know you're right.

Fig. | shows the voltage high and the current
low at the load. It could be the vpposite. The
drawing is for the case where the load resistance
is larger than Zy. The reverse would be true for a
load resistance smaller than Zy. The first case
approaches the vpen-circuited line as ¥ is made
larger, and the second approuaches the short-
circuited line us £ is made smaller.

With 4 mismatched load resistance, us in the
vases discussed earlier, the generator sees & pure
resistance when the line is some multiple of a
yuarter wave in length., Thus this same length
indicates resonance. At all other lengths the
venerator will see reactance along with resist-
ance. Table 1 in Part I can be used to find the
kind of reactance, if the short-cireuited column
is used for loads less than Z, and the open-circult
column is used for loads greater than Zy,.

Resistance Only
Finally, a warning: To avoid confusing you

with a lot of gualifications, in what wns said
above we have omitted one very important point.

The load has to be a pure resistance if any of this s
to be true.

Mostly, you will be working with loads that
are “pure,”” or nearly so. You can’t get an s.w.r.
of 1 to 1 unless the load is a pure resistance; any
reactance in it throws the whole thing off. So if
you've been able to get the s.w.r. to L to 1 or
close to it, you can take it for granted that the
line behavior will be as described.

Practical Lines

Quite a few varieties of manufactured trans-
mission lines are available. The ones that are of
interest to amateurs are usually in stock at radio
supply stores, since they uare ulso used for tele-
vision receivers. There are two general types.
One ig the parallel-conductor type we used for
purposes of discussion in Part I. The other is the
coaxial line. This also has two conductors, but
vne of thein is o tube and the other is a wire
centered in it.

T'he coaxial line, familiurly known as “coax”
{pronounced with two sylables), obeys the sune
laws as the parallel-conductor line. All we have
said so far applies to both types of line. However,
the coux line has some distinctive features. The
current is carried by the inner conductor and the
inside surface of the tubular outer counductor.
The outside surface is “cold” for r.f.. if the line is
properly used. In other words, the uctive part of
the line is shiclded from outside inHuences. This
meuns, too, that there can be no radiation from
the ingide of the line.

Substantially all couxiul line in use by anateurs
iy the tlexible type having a braided-wire tube
for the outer conductor. Multistrand wire i
often used for the inner conductor, although in
some small-diameter lines a solid wire can be
used without atfecting the flexing. The insulation
between the two conductors is a fexible solid
plastic — polyethylene.

Velocity Factor

The presence of this solid insulation does two
things: 1t increases the power loss, us compared
with air insulation, and it reduces the speed at
which power can go through the line. This means
that the wavelength in coax cable is shorter, for
the same frequency, than in air. The formula for

LOAD - NOT
MATCHED
- TO LINE
Fig. 1—The standing-wave
ratio is the ratio of the current
VOLTAGE amplitude at B to that at A, or
: of the voltage amplitude at
—~— : R ~~~<._CURRENT A to that af B.
- - - ~-‘
A
I\
I z A
l /4 4 |
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Table I
Transmission Lines

Ctharacteristic Matched Loss in Db, per 100 Fect
Type Description Imprdanee, Velority
Ohmns, Factor | 8.8 Me, | 7 Me. | 14 Me | 21 Me. | 28 Me. | 60 Me. | 144 Me.
RG-58/U Small coaxial 53.5 0.66 0.68 1.0 1.5 Ly 2.2 3.1 4.7
RG-59/17 Simall coaxial 73 0.66 0.64 0.9 1.3 1.6 1.8 2.4 4.2
Medium
RG-8/U cosxiul H2 0,66 0.3 0,45 | (L66 0.83 0.98 1.35 L5
TV Twin Parallel-cond.,
Line, Stand- | solid insulation
ard 300 0,82 0.18 0.28 0.41 0.52 0.6 0.85 1.55
TV Ladder | Parallel-cond.
Line, L.in, air-insulated
spacing with spacera 450 * * ¥ # * : #* # *

* Not known. Velocity factor approx. Y5 per cent. Losses very low in comparigon with solid-insulation types.

wavelength given earlier has to be modified by
u# correction factor, called the velocity factor, on
this account. For polyethylene-insulated solid-
dielectric coax the velocity fuctor is 0.66. A line
one-half wavelength long at 7.1 Me.. for example,
would be 0.66 times 69.4 feet (a half wavelength
in space), or 45.8 feet, long,

Line Losses

If we should divide a line into sections of equal
length and measure the power going in and
coming out of each, we should find thuat there is
the same percentage loss in each section. Suppose
that 100 watts goes into the first section and 10
per cent of it is dissipated in beut in that section.
Then ) watts comes out to go into the seeond
section. In the second section 10 per cent repre-
sents U watts, so now we have 81 watts left to go
into the third section, This section loses 8.1 watts,
and so on. This sort of power change is exactly
what the decibel represents so nicely, su we cun
express line loss as so many decibels per unit
length. The custom is to give the loss in decibels
per 100 feet of line.

The loss becomes greater a8 we go higher in
frequency. Losses in db. per 100 feet for the lines
most used by amateurs are given in Table I.
These losses are for lines that are properly
matched by the load. If there is » mismatch the
loss will be higher, However, s we said earlier,

The Oldsmobile people have donated
more than 33,000 free cards for mem-
bers of the Central Michigan Amateur
Radio Club {Lansing), some of whose
officers are pictured here,

Left to right are K8ZNP, W8BQD,
WBWWT, WS8FSZ, WS8VPC and

K8BGZ.
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the additional loss isn’t usually serious unless the
mismatch is 3 to | — that is, an s.w.r. of 3 to 1
- or more. Iiven then it is not considerable un-
less the line has high loss when matched.

Parallel-Conductor Line

‘I'he 1ost common type of parallel conductor
line ig TV lead-in, consisting of two wires sepa-
rated by a web of polyethvlene approximately
3¢ inch wide. 1t is sold under several trade names,
and has a characteristic impedanee of about 300
ohms. As shown by Table I, its losses are lower
than ithe losses in conx. This is true of good-
quality line, which you can be sure of getting
only when you buy a well-known brand. Some of
the “bargain’ unbranded line is very poor, so it
is best to steer clear of it.

The lowest-loss line avuiluble is the Iadder
tvpe, consisting of parallel wires separated about
an inch. The wires are held apart by small rods of
polyethyiene ut intervals of a few inches. Thus
most of the insulation is air, which hus negligible
loss.

There ure many other types of line, both co-
axial and parallel-wire, than those listed. Some
have different characteristic impedances, and a
few varieties have lower losses or greater power-
handling ability. However, the types mentioned
are easy to get, and are satisfactory for most ama-
teur installations of medium power.  [QE




,, Hints ==« Kinks

For the Experimente

V.L.F. CONVERTER WITH UNTUNED
INPUT

THE problem of ubtaining coils for use in v.1.f.
A reception ¢un be solved by not using any in-
ductanece whatsoever in the input cireuit! Sur-
prisingly good results cun be obtained from the
simple converter described by K1PNK in ** Hints
and Kinks,” March 1963 S7, with the input
voil omitted and with a 0.01-pf. capacitor from
antenna to ground acting as a sort of low-pass
filter. The modified cirenit is shown in Fig, 1.

Since the v.Lf. spectrum is repeated on both
the high- and low-frequency sides of the rrystal
frequency, stations strong enough to cuuse
direct feedthrough can often be eliminated as a
source of interference by tuning the receiver to
the opposite side of zero beat. The 3-Me. ¢rystal
shown in Fig. 1 is a good choice from the stand-
point of feedthrough because not too many
high-powered signals are present in that portion
of the spectrum. As with most transistor circuits,
best performance is obtained when the alpha
cutoff frequency of the transistor is several times
the crystal frequency. Intermodulation, due to
overloading of the receiver by the converter
oscillator, can be minimized by keeping the sup-
ply wvoltage to the latter as low as possible.
consistent with reliable oscillation,

With an antenna of about 104 feet in length,
NAA pushes my HQ-129's 8 meter past “59.”
British GBR on 16 ke. is received weakly but
congistently, asg is WWVL on 20 ke. At higher
frequencies, the Input capacitor attenuates
signals somewhat, but performance remains ad-
equate at 500ke., — (jfford J. Bader, WSNNL

O -3 TO 6 VOLTS +

01 uf. DISC

ANT.
2N247

Fig. 1—Diagram of the untuned v.1.f. converter. The resistor
is Y2 watt, Transistor Q2 can be most any high-frequency
p-n-p transistor,

COMPACT COIL FORMS

TNEXIENSIVE double-sgiug TV-type i.f. coil forms
. may be halved to provide single-siug forms for
compact construction.— Bela V., Foldesy, IF6HCL

February 1965

68 ot & S
XTAL == - BT,
5 S N7 " svoLTs
£ I F—o 4 [
=3 ouTAUT

T

56

470

RFC
2mh.

Fig, 2——Crystal test oscillator. Unless specified otherwise,
capacitance Is in pf., resistors are ¥2 watt,
Si is an s.p.s.f. toggle switch.

CRYSTAL TEST OSCILLATOR

rPuE circuit shown in Fig. 2 was circulated
L among MARS members recently. It will oseil-
late with any good erystal having a fundamental
frequency between 3 und 20 Me. No tuning is
necessary. The output is sufficient to be heard
in  receiver or to be measured with a frequency
meter.

The transistor, ()1, shown in Fig. 2 is very
inexpensive. Other p-n-p types may be used.
such as the 2N1178 through 2N1180, or the
2N1742. The transistor may be wired in the unit
or mounted in a gocket. If u socket is used, the
device can also be used to check the oscillating
ubility of different transistors.

The 9-volt battery, 871, is the type made for
pocket transistor radios. For the best stability,
all of the capacitors. except the 0.01 pf., should
be silver micas.

During testing, overtone crystals will oscil-
lute on their fundamental. This will be about
13 the marked frequency for crystals up to 50
or 60 Me., and M4 that of the marked frequency
for crystals marked above 60 Me.

With a little care, the parts for this unit can
he mounted on a 117 X 2-inch piece of elee-
tronic pegboard, such as the Vector Terminal
Board type 32A A9, and the whole works squeezed
into a Bud CU-3016-A (417 X 2! X 1!4-inch)
Minibox. e William L. Smith, W3GKP

ANOTHER USE FOR OCTAL TUBE
SOCKETS

EN breadboarding transistorized circuits,

mount the transistor through the venter hole

in an octal socket and use the pin connections on

the socket for tie points. In fact, this arrange-

ment makes for a good permanent mount for
transistors in the finished produect!

- Peter A. Franke, K2LTC
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What ARRL Means to Me

BY KERMIT A. SLOBB,* WOYMZ

During its 50th anniversary year of 1961,
the League conducted a Golden Anni-
versary lissuy Contest on the subject
which titles this article. WOYMZ’s entry
won sccond place —a desk pen trophy
und a cash award. In subsequent issues
OST will publish the other winning
eNEUY S,

convention is. . . what does the ARRL
meun to vou? Let's ask this man right here.
Sir? Have you heard the question?”

“The ARRL means nothing to me. I'm a c.w.
man and the ARRL devotes entirely too much
time in QST to phone.”

“The ARRL meuns nothing to me. I am a
phone man, and the ARRL takes up too much
space in their magazine QST talking about
single sideband.”

“And you, sir?"”

“The ARRL means nothing to e, cither. I'm
# sidebander, und the ARRL does entirely too
much yakking about radioteletype.”

*“The ARRL? Radioteletype is what 1 love,
and you should read thut QS7'. . . nothing but
ads!”

“Don’t ask my opinion of the A~double-R-L.
All 1 usk from a magazine is fots of advertise-
ments 80 I can keep up with the new gear. And
what do I get? Clontests!”

“ARRL? Don't believe in 'em. My forte in
amateur radio is contests. I love 'em. . . OM-YL,
Sweepstakes, you name ‘em. But all that QST is
filled with is news about the FCC.”

“Are you asking me what the ARRL means to
me? Well, buddy, I'll tell youw. All I usk of an
organization is to keep me posted on the rules
and regulations of the FCC, and this ARRL
does nothing but, fill its magazine with junk about
building new equipment!”

“In answer to your yuery, my greatest thrill
in amateur radio is the joy of building, the smell
of 4 hot goldering iron, the snip of sidecutters
through new wire. The ARRL has absolutely
nothing in QST about building, only those long
lists of DX hounds.”

“The ARRL did you say? Nothing. I love DX,

THE question at this national amateur radio

WOYMZ (center) receives an engraved desk pen set, in
recognition of his winning second place in the essay con-
test, from Central Division Director Philip Haller, WPHPG.
The presentation was made af the 1964 meeting of
WODXCC whose chairman, Steve
Hritsko, W9SFR, is at left.
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chasging those rare ones is my specialty, and QST
is filled every month with garf about v.h.f. Who
wants to work next door?”

“I'd be glad to comment on the ARRL. In my
opinion, they spend entirely too much time in
their maguazine talking about what happened
fifty yeuars ago. V.h.f. . two meters. . that's iny
dish!”

“What does ARRL mean to me? Forget it,
Mae. With my two-letter call on this lapel pin
you can see 'm an old-timer, and I like what
QST says about the good old days. But they tuke
up too much space plugging them dad-ratted
beginners and novices. Don’t, they?”

“(tee, | don't know much about ARRL. I'm a
novice and everything in ¢S7 is great. lixeept all
that talk about high-priced equipment.”

“ARRL? Atrocious! I have a full-time man
servicing the tens of thousands of dollars worth
of equipment in my rotating ham shack and
(JST magazine ignores me and prints columns and
columns about Yls.”

“My husband says I shouldn't be quoted, but
[ do think the magazine from cover to cover is
nothing but propaganda abont their organiza-
tion. Seel”

“Well, I'm u Section Communications Man-
ager now, aud I would like to run for director.
My group spends entirely too much time on
messages and tratic.”

“Me, ['m a traffic man, earned over a hundred
BPL certificates in the past five years alone, but
my complaint is about all that time devoted to
Q8Ls.”

“My entire time is devoted to handling QSL
cards for the eleventh district, so I haven't much
time for other agpects of amateur radio. And my
only complaint is about the tremendous amount
of gpace wasted on mobile gear in QST.”

“Mobile is the greatest. . . it's those guys
with all their tulk about emergency communi-
cations that bug me.”

(Continued on page 136)
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Operating the Teleprinter

Codes, Speeds, Keyboards and Loop Circuits

BY IRVIN M. HOFF.,* K8DKC

This second article of a series on RTTY
by K8DKC describes the signal generuted
by the Teletype machine and used by it
in printing the received message, and
tells how to hook up a **local loop’ for
giving the machine a workout without
radio connections. It also discusses key-
board arrangements and other features
of different models of teleprinters. The
next article will take up the receiving
demodulator.

Teletype Codes

In order to transmit iuformation electrically,
codes have been devised to convert the alphabet
into electrical pulses. Around 1832, Morse pro-
posed the code that has since been known simply
as “Morse Clode.” It involved dots and dashes
which were obtained by holding a key down
and releaging it. This iy called a “binary”
(meaning two states) code. The Teletype codes
that we are concerned with also are binary.

Kither of two systems can be used: (1) **Neu-
tral” keying, where there is vurrent in the line
with the key down and no current when the
key is up; and (2) “Polar” keying, where there
is a change in the polarity of the current with
keying — during key down the current flows in
one direction in the line and with key up the
direction is reversed, without change in the cur-
rent amplitude.

Both systems are used in the process of setting
up an amateur station. We shall discuss this
agpect in greater detail later when looking at
receiving demodulators (converters) and fre-
quency-shift keyers for transmitters.

The system now known as Continental Morse
is based on the dot: one dash equal to the length
of 3 dots, one dot length between elements of
the same letter, 3 dot lengths between letters of
the same word, and 7 dot lengths between words.
It has been shown! that the gwerage length of
letters is 9 dots, but the actual length ranges
from 4 dots for the letter “E” (counting the
spuce between letters) to the equivalent of 22
dots for the number §. Such a system is cualled
uan ‘“uneven length code”’ As one can easily
imagine, it is very difficult to construct an auto-
matie reader to work efficiently on such a variety
of characters,

To overcome thig, the “5-unit” eude was de.

#1733 West Huron River Drive, Ann Arbor, Michigan
48103.
- 1J. W. Freebody, Telegraphy, published by Sir Isaac
Pitman & Sons, Ltd,, London,
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vised. Five consecutive pulses in a binary system
(where any pulse may bhe either “plus” or
“minus”} give 32 possible combinations (2% =
32). Since all pulses occupy the same length of
time, this is called an “even length” code.

With such a code some form of timing is nee-
egsary so that each of the impulses may be
properly received, identified und interpreted at
the receiving station? The early machines re-
quired great precision in the adjustment of the
motor speed at both ends in order to remain in
gynchronization. The “start-stop’ system now
in use provides the necessury timing, although
recently some systems have reverted ito the
synchronous method. (These systems are of little
interest to the amateurs, since the FCC rules
clearly state that a normal start-stop system
must be used.)

The fact that the 5S-unit code has only 32
characters available has posed a hardship on
the alpbabets of some countries, and in any
event hag limited flexibility. Many other codes
are in gervice using more units than five. For
example, the stock ticker and the teletypesetter
machines each have their own separate 6-unit
codes. However, the FOC rules for amateurs
spell out use of a machine using the 5-unit code.

In regular teleprinter practice, o “start” pulse
is added in front of the 5 units of information
and a “stop” pulse is added at the end, making
a total of 7 pulses. This is called a “start-stop
A-unit code.” For the 6U-word-per-minute-speed
amateurs are allowed in this country, normal
pulses are 222 milliseconds in duration. The stop
pulse is 31 ms., which iy 1.42 times as long as a
regular information pulse. Thus we have & total
time of 163 ms. for each character typed, as
shown in Fig. 1. This gives a total of 7.42 pulses
per character in the American system. This has
at times been erroneously referred to as a

START & sTOP

12 3 a4
WJ \,_"__M_-__'&

f+ 22 ~1=22 4+ 22+ 22 +f~ 22+t 22 +fo— 3| o]
MS. MS. MS. MS. MS. MS. MS,

IDLE

i 163 |
F 16 -y
MS.

IDLE - MARK PULSE : CLOSED CIRCUIT
SPACE PULSE: OPEN CIRCUIT
Fig. 1 — Standard 5-unit code consists of six 22-milli-
second intervals followed by one 31 ms. long, occupying o
total time of 163 ms, The first and last intervals are "start”
and "stop” pulses, respectively, The drawing above shows
the mark and space intervals for the letter Y.

2E., . Watson, “Fundamentals of Teletypewriters,”
Bell System Technical Journal, October, 1938,
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Fig. 2—Teletype [etter code as it
appears on perforated tape, Start and
stop elements do not appear on tape.
Elements are numbered from top to

FIGURES — 3 8 QO V4 5T 2 53
LETTERS~ ABCOE FGHI JKLMNOP QRS TUVW Y Z
FEED% g se o e [N
HOLES —jes
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bottom, and dots indicate marking
pulses. Numerals, punctuation signs,
and other arbitrary symbols are

secured by carriage shift.

There are no lower-case letters on a teletypewriter. Where blanks appear in the above chart in the “'FIGS” line, char-
acters may differ on different machines.

“7.41-unit” eode, It i3 not. The 7.41 is correctly
defined merely as the character interval expressed
in units of normal pulse length.

The length of the stop pulse helps to control
the euse with which the machine stays in correct
synchronization should a noise burst or other
interference cause it to miss a correct start pulse.
In various systems this stop pulse is of different
length. In the Western Union system, it is only
a regular 1-unit length of 22 ms. in the Inter-
national system, it is actually [.50 times longer
than normal. In certuin military applications
where specinl cryptographic codes are used, u
2-unit (44 mas.) stop pulse is employed; in these
aystems correct synchronization of the sending
and receiving machines is essential because if one
letter is missed, the entire fransmission must
be repeated.

In speaking of the speed of the system, it
does not tell the correct story to talk only in
terms of words per minute. Instead, engineers
have introduced the term “baud.” A baud is
4 unit of keying rate and the baud rate is found
by dividing the shortest pulse length into unity.

In this case, 0 !

to 45.5 bauds. This is the system reguired for
use by American amateurs. The International
system uses pulse lengths of only 20 ms. with a
stop pulse of 30 ms. This is a “50-baud” system
and may not be used by Americun amauteurs
under present FCC regulations.

Western Union muachines also use 8 45.5-baud
gystem, although their stop pulse is only 22 ms.
rather than the more usual 31.

Printing Speeds
Fig. 1 shows the construction of a typical char-

acter. You will note the stop pulse is 31 ms.
long, so this system uses a total time of 163 ms.
to complete a character. If we divide one char-
acter's time into ome minute we get the total
number of characters possible in that minute.
Since there are 60 seconds in one minute,
60

0.163
This is more often ealled 368 o.p.m.
“operations per minute’’).

tmne word is usuully thought of as 5 letters
plus one apace, to total 6 characters. Thus

368
4]

= 3658 characters per minute.

'

{for

= 61.3 w.p.m.

This is normally rounded off to be called n
*60 w.p.m.” machine.

Table I lists various speeds used throughout
the world. You will notice that ail speeds use
the standard 5-unit code. Although the Inter-
national machines go 66.6 w.p.m. they are not
computible with the American Western Union
machines which go 65 w.p.m. The normal
61.3-w.p.m. machines are, since they both use
45.5 buuds.

With a 60-w.p.m. machine all characters are
sent atb the rate of 60 w.p.m., but the actual trans-
ission speed achieved depends vn the typing
speed of the operator, when using the keybourd
direct. With punched-tape transinission it is pos-
gible to operute at the normal speed continuously.

Wince this is a start-stop system, the actual
shaft speed of the motor is fuster than the 368
o.p.m. In fact, with the I-unit stop pulse used
by Western Union, one gets 390 o.p.m. The shaft
gpeed actuully is made greater than that figure
to allow for correct synchronization.

Table I
Some of the Teleprinter Speeds in Current Use
Siynal Unit ) Character
W.P.AM. Bauds Length Code Stop Pulse o.P.M. Interval
s 5.5 22 ms. 5 1.0 (22 ms.) 3908 7.0
G2.5 465.5 22 ms. 5 1.27 (28 ms.) 375 7.27
61.3 45.5 22 ms. 5 142 (31 ms) 3681 742
57.2 22 ms, 5 1.96 (43 ms.) 3424 7.96
66.6 ,10] 20 ms. 5 1.5 {30 ms.) »‘?()02 7.5
62,5 50.0 20 ms. 5 2,0 (40 ms.} 375 3.0
75 56.9 18 ms. 5 1.42 (25 ms.) %60 742
100 74.2 13.5 ms, 5 1.42 (1Y ms.) 600 7.42

1 Htandard American system used hy amateurs.
* Standard International system,

3 Standard Western Union svatem in U.'S.A. .
4 {iften used by U.S. government agencies for crypto transmissions,

(Editor's Note: In some instances the tigures above are mathematically incousistent to a minor degree. The author assures
us, howeser, that they are the ones actually used in the industry).
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Motors

There are two types of motors uvailable: syn-
chronous for regular 60-cycle 115-volt house
circuits, and governor motors which may be set
independently of the incoming a.c. frequency —
and, in fact, run from 115 volts if needed. These
latter motors are set by use of a special 87.6-
¢.p. tuning fork, and are to be avoided since
one must obtain the fork, make periodic checks
for speed accuracy, put up with replacement of
carbon brushes, wevept the r.f, interference —
which invariably destroys weuak incoming signals
-—ygnd put up with frequent nearby television
interference caused by the brushes arcing.

With either type of motor, gears are used to
turn the shaft of the printer and keyboard at
420.5 r.p.m. This is correctly synchronized down
to the 36% o.p.m. by clutches. Thus very accu-
rate speed control is maintained with the send-
ing station.

Synchronous motors are obtainable for uround
$10 used, but since they run at 1800 r.p.m. and
the governor motors run at 2100 r.p.m., different
gears must be used when replacing a governor
motor. When buying sny Teletype equipment,
attempt to learn whether it has a synchronous
motor. Nevertheless, if the price is low enough,
even equipment with governor motors obviously
would be worthwhile for purchase.

How the Keyboard Works

When you hit a letter on a regular typewriter
no electrical pulses wure generated — the letter
struck is directly connected to the type buar
which then strikes the paper. On a teleprinter
it Joesn't work this way. 1t may be difficult at
first. to realize that the printer and keyboard
are aetually two entirely separate devices vper-
ated from u common motor. The two wircs
coming from the “keyboard distributor” ({(de-
vice generating the appropriate clectrical pulscs)
can be hooked in the sume circuit us the sctuat-
ing magnets on the printer, in which cage the
combination operates much like o normal type-
writer. However, this need not be, For example,
you can keep the printer on an incoming signal
und concurrently use the keyboard on a different
circuit to operate @ tape punch., This feature is
one of the most difficult for a newcomer to
assimilate, us at first it seems quite impossible
that one could use the keyboard for other pur-
poses while the printer is running from uan
incoming signal!

We already stated that in w 5-unit system it
is possible to have ouly 32 characters. As there
are 26 letters in the alphabet, this leaves only 6
more that can be used. Or so it would appear,
Since there are more numbers than 6, something
had to be done.

As a result, we “shift” into upper cuase for
many of these remaining functions, such ag
numbers and all punctuation. A newcomer’s
typical reaction is that it scems strange you
can't get at least a period or comma without all

this extra work. This is readily explained by the
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Table II — Various Keyboards
Upper Case
American Bell

Lower | Communi= | Western aCIT Nustems

Case ~alions ninn No. 2 (TWX)
A - - - -
B ? ? ? £
[ : : : 24
D [ ] Note 4 &
B 3 3 B 3
r i Note 1 iq
G & & Note 1 &
H 8 # Note 1 #
I 8 8 8 K]
J ’ Bell Bell '
I ( ( ¢ i
i ) ) ¥ 3
N . . . .
N , s y 7%
[§] 9 9 4 9
¥ [} 0 ] 0
Q 1 1 1 1
R 4 4 4 4
3 Beil ’ ' Bell
T 5 5 5 5
u 7 7 7 7
v H H = %
W : 2 2 2
X / / / /
Y [i] 6 6 [
4 ” . + »
'urringe Return {Note 2)
Line Feed (Note 23
Lietters (Note 3)
Figures
Hpace
Blank

! Avuilable 28 wished by each government.

? For page priuters.

# Also used for erasure of errors.

4 Mo operate the answer-back unit.

kevbouard arrangement:
26 keys for the letters in the alphabet
1 key for space between words
1 key for carriage return
1 key for line feed
1 key for up-shift (** Figures” key)
1 key for down-shift (““Letters” key)
1 blank key (seldom used)
totul 32 keys.

And that is why all punctuation must be done
after up-shift to the “ KFigures” position. Unlike
a normal typewriter, where you merely let go of
the shift when you are finished, you must tell
the teleprinter to come back down. The * Letters”
key provides this information. (The * Letters”
key is also used to remove mistakes when cutting
tape. More on that iater.)

Types of Keyboards

In the United Stutes we use four basic key-
board econfigurations. Tn each, the identicul
placement is used for lower-case letters. Only
the upper-cuse (“Figures”) symbols are varied.
The four are:

1) Bell Systen business keyboard. This system
is used by most business firms, and is quickly
identified by having fractions such us 1o, 34, ete.,
over certain keys. Many of the machines made
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Figs 3 - Communications-
type keyboard. The key-
board resembles that for a
regular typewriter, but has
O only three rows instead

of four.

available {0 smateurs have this type of key-
hoard. Conversion to communicabions type is
possible.

23 Weather type. Many of the upper-case sym-
bols pertain to cloud coverage, wind direction,
and other speciulized syinbols, Again, these can
be converted to communications type.

3) Western Union. This keyboard fairly closely
approximates the American communicutions
keyboard escept that the bell sounds from
upper-case *“J” rather than from upper-case
“3,” as in all Bell System machines. If you have
a machine of this nature it will also run at 65
w.p.m. (390 o.p.m.).

4) Comununications type. This is the “stand-
ard” amateur keyboard and is shown in Fig. 3.

The FCC stipulates thut we should use a
keyboard conforming to CCIT No. 2 ingufur us
letters, numerals and slant bar go. You can use
anything you want for the remaining * Figures™
case. The “standard” American communica-~
tions keyboard shown in Fig, 8 ineets this re-
quirenient.

Many machines when obtained do not have
the **slunt zero” (¥) which the FCC regulstions
stipulate. Many owners of these machines use
the letter O rather than going into upper case
for regular zero, as it appears to them to be the
game and is “easier.”” However, the change to
the proper symbol is not difficult.

Unshift on Space

Commercial stations frequently send groups
that include many numbers. They want to stay
in upper ease throughout these number groups.
However, a machine of this type is a nuisance to
an amateur, beeause if o false * Figures” symbol
is received, the muchine will go into upper case
and print those symbols rather than the letters
it should print. 1t will stay this way until the
local operator somehow gets the machine back
into lower case or else, finully, a “Letters” char-
acter comes along which accompligshes the sane
thing,

Most Teletype machines are equipped with o
mechanical lever which ean be changed to give
“unshift on space,” #0 that each time a space
bar is touched between words it automatically
returns the carriage to lower case, if it happens
to be in upper. Then one would not remain acei-
dentally in upper case for more than one word.

Wiring
There ure so many different types of machines
available that publishing wiring diagrams would
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be pointless. Usually a clagsified ad for an in-
struction book for the particular machine in
question will provide the information.

Many machines taken out of service have had
the electrical wiring altered over the years for
u purticular subscriber. Often the machines come
with a red jack and black jack dangling from
wires about three feet long. The red jack is for
the printer and the black juck is for the keyboard.

However, there are only six wires thut need
interest you:

2 for the selector muagnets on the printer

2 for the keyboard contacts

2 for the motor, which are intended for 115
volts a.c.

Actually, all electrical wiring und all terminal
strips not connceted directly to the above six
wires can be removed. This greatly simplifies
later maintenance when needed. However, most
amateurs just locate the needed connections and
never bother to clean out the superfluous wiring
intended for wire use on the Bell System. In
my case, I use a 2-foot piece of “Ham-M"” rotor
cable, which is %-conductor, having two heavier
than the rest. I attach an octal plug to one end
with its protective cap: the two heavy wires
attach to the motor, two others go to the selector
tmagnets and two more to the keyboard contacts.
This leaves. two extra for other uses, such as
remote transmitter control from the printer.
This adapter dangles from the machine n few
inches. Then extension cords having octal plugs
on them can readily be used so the muchine can
be placed at any convenient point in the room,
and all machines are readily interchangeable.
Such a system may or may not appeal to the
newcomer, but it is one example of a versatile
system,

Polar Relays

Polar relays were used in original land-line
cquipment us isoluting devices. Many eurly
amateur converters were designed to utilize the
polar relay. However, for a number of years such
relays have not been used by either the ad-
vanced amateur or most commercial operutors.
Bince they are mechanical they are a constant
source of difficulty: they are hurd to maintain
in optimum condition, being affected by temper-
ature changes ag well as by humidity, and wear.
They also generate high-frequency r.f. hash be-
cause of arcing at the contacts while in transit,
and require ‘‘hiag" voltages which make 1t
diffieult to keep the relay properly balanced for
mark and space operation. The newer mercury-
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wetted types, which have only one coil (no
“bias” winding) and through capillary action
“make-before-break’”, are much better, but the
writer discourages the use of any keying relays.

Mark and Space

"The earlier Morse writing machines used a
pen attached to a mechanical arm. On dots and
dashes the pen would make a mark on the paper
in ink, Between the marks would be. gpaces
where the pen wrote nothing. This soon became
known as “mark” and ‘“‘space,” and we keep
the same terminology for RTTY. “Mark” is
the condition in which the circuit to the printer
is closed and current keeps the selector magnets
vlosed. “Space’” occurs when this circuit is
opened momentarily and the selector magnet
releases. “Marking” is equivalent to “idle”; the
motor runs, but otherwise the machine is quiet.

2& IN20T70, etc.
/2 AMP.

%X KEYBOARD CONTACTS

X SELECTOR MAGNETS
(PARALLEL FOR60MA.}

Fig. 4 — Local loop circuit. This can be used for checking
machine operation or typing practice. The transformer
should deliver 5060 ma. at 125 volts
(Stancor type PA-8421 or equivalent].

The Local Loop

A *“loop” is nothing more than a closed eircuit
in which current circulates. A *local loop™ is one
in which the entire circuit and voltage source is
located in the immediate vicinity of the particu-
tar machine. It is used for machine adjustment or
test purposes, primarily. Other “loops” ure those
for receiving and for transmitting.

Fig. 4 shows a typical local loop. The large
dropping resistor allows high voltage to be used
initially to close the selector magnets quickly
and yet keep the maximum current in the cir-
cuit from exceeding a particular amount —
that is, 60 ma.

Selector Magnet Current

There are two identical selector magnets.
They have about 100 ohms d.c. resistance and
may be hooked in series or in parallel, In either
cuse, each coil should have 30 ma. current
through it — thus the choice of 0 ma. or 60 ma.
“loops.” (You will heur conflicting reports about
running 20 ma. rather than 30. Kven the Tele-
type Corporation hates to say which of these
two is correct. They prefer the 30-ma. designa-
tion but Bell Telephone has been using the 20-ma
value in certain series circuits. )

At any rate, with the magnets in parallel the
total resistance is 50 ohms. Thus if we use 60 ma.
the voltage drop across the magnets is only 3
volts. However, because of the inductance of
the selector-magnet coils such a low voltage
would not close the selector magnets quickly
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enough. Since the ability of the machine to copy
signals which have been distorted in transmis-
sion rests on the portion of the 22-ms. pulse that
is available for sampling, we try to get the
sclector magnets closed as quickly us possible
when a current pulse is received. To effect this,
rather high voltages are employed in the loop
virenit. Some military circuits use up to 300
volts, but a more typical voltage is 120 volts
d.e. Voltages considerably less than this can be
uged, but with some loss in protection against
distorted signals.

When operation is at a fixed value of high
voltage with u current-limiting resistor, the
current can build up considerably faster in a
parallel circuit than in a series circuit using the
same coils, because the inductance is much
smuller, This becotnes particularly important
when using transistor keyers rather than vac-
uum tubes, because the uvailable voltage is
lower. The 60)-ma. loops are also better when
several machines are used in series ut the same
time, and nlso when the transmitter is keved
directly from a printer rather than from a sepa-
rate keyboard,

Holding Magnets

The older machines built prior to World War
Il had “pulling” magnets, which are charac-
terized by s spring, with thumb screw adjust-
rent, connected to the urmature of the magnet.
The newer types are ‘“‘holding” magnets and
have no such spring. One should try to get the
*holding” magnets if possible, as there are no
adjustments to be concerned with. The letter
“H” is usually stamped on the range-adjust-
ment plate, which is graduated from 0-120 points.

Range Selector

“Iuring  transmission over long distances,
telegraph signals may become distorted quite
badly; thus mark or space pulses may be con-
siderably shortened or lengthened from their
correct values. 1t is essential that the receiving
system be capable of receiving and interpreting
these signals without error. To accomplish this,
the receiving distributor is arranged so that it is
sensitive for the reception of the selecting im-
pulse only for a very shori time at the middle
of each impulse. The exact location of this sensi-
tive period is adjustable in each receiving dis-
tributor so that it may have maximum tolerance
for receiving distorted signals.” 2

This adjustment is called the “range selec-
tor,” and it is assumed that the operator will
oceasionally check the accuracy of the setting.
You can check the adjustment quite easily. The
selector has u movable arm which is locked with
a thumb screw and moves in an arc over a 0-120
scale. With one hand, quickly type the letters
“IRY” alternately while adjusting this arm with
the other hand. As you approach 10-15 points
the muchine will no longer print accurately. Re-
member this setting. Advance the arm toward the
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other end of the scale while still typing *“RY.”
At around 100 points the machine will “lock up”
and stop printing. Remember this last setting
that produced good print, und then place the
urm midway between these two setiings, The
easy way is to add the two settings together,
divide by 2 and set for that point. A totul range
of S or more points indicates an excellent
system aund a machine in good adjustment. With
this setting, one can get goud copy on at least
40 per cent distortion.

If the incoming signal has really horrible dis-
tortion it is possible that an improvement could
be obtained by deliberately imisadjusting the
range-selector urm. Such a method is discour-
aged, Some receiving converters cun make this
vorrection either automatically or manuully.

Actually, the sending station should be told
that his signal is badly distorted —sooner or
luter somebody else will tell him, and certainly
if your own signal were poor you would appre-
viate being notificd to that effect.

Receiving International Speeds

Since the International machines normally run
at 50 bauds, the pulses are 20 ms. rather than 22
ms. This means that the stop pulse for each
character comes some 12 ms. too soon for Amer-
ican printers. By deliberately setting the range
selector to sample the initial part of the first
pulse instead of the middle, it is possible to
copy an lnternational station if conditions ure
good and the signal is not distorted. However,
we should like to point out that such g system is
strictly & compromise approach and will give
second-rate results. If you reully want to copy
50-baud International transmission, @ muach
better solution is to use a “regenerative re-
peater.” These repeaters buve un adjustable
control for allowing copy of such signals without
muking sny adjustment on your own printer.
Regenerative repeaters ure suld at the present
time on the surplus murket for about $40 from
several sources. They have muany other advan-
tages us well3

Answer-Back

The newer machines have an automatic *‘an-
swer-back ™ fenture that can be triggered by the
operator who pushes an appropriate key: or they
can be triggered automatically from the other
end, usually by hitting an upper-case “C" key
on the Bell Svstem machines (“D” on Western
Union). Amateurs disconnect the usutomatic
feuture so un erroneous upper-case ‘(7 will
not trip it off.

The answer-back can carry any predetermined
149 characters you wish. My unit says “THIS IS
TRV KSDKC?” and is preceded by s space so |
wan repeat the message continuously. The an-
swer-back makes a nice means to break into u
S0, The Models 28 and 32 have this optional
feature, but the earlier machines, such as the
14, 15, 19, and 26, did not huve it.

31, M. Hoff, " Regenerative Repeaters,” RTTY Bulletin,
April, 1964,
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Automatic Carriage Return

The Models 28 and 32 have optional auto-
matie carriage return. If the sender neglected to
send a carriage-return signal, or it was mutilated
in transmission, you would normally *“pile up”
ut the end of the line and lose the information.
The “auto e.r.” feature elininates this by
automatically returning the carriage and turning
up & new line when the end of the line is reached.
Kits ure available for under $20 to vonvert the
15, 19 or 26 machines to this feature. It is most
worthwhile. The 14, of course, has no need for it.

Non-overline

Many times o false curriage-return signal is
received, allowing the printer to print on top of
the information it has just typed. This wipes
out both the old and the new, and of course is
most frustrating. 1t can easily be prevented by
a minor modification of the printer.

If the vormal carriage-return function ig dis-
connected entirely, nothing happens when u
carriage-return signal is received. The curringe-
return lever then can be connected to the line-
feed mechanism so that when a line-feed signal
is received, it trips both the line feed and the
carriage return. K3NTO developed this system
and has used it quite successiully. C‘ombined
with auto carriage return, it prevents loss of
information eaused either by aceidental carriage
returns or the ubsence of carriage returns. This
then gives a machine that sllows one to not be
present and vet get all the information. It is
particularly heneticial during tests on weak
signals.

The Teletype Corporation can supply Model
32 machines (new) with automatic curriage re-
iurn and non-overline features. After once using
a machine so equipped, you would never be sut-
isfied with an “ordinary” printer aguain.

Removing Errors

When using tape equipment, errors can be
removed by backing up the tape the appropriate
number of gpaces und then striking the ** Letters”
key over the incorrect letter or letters. ‘This
punches all five holes in the tape and you then
continue as though yvou had never made an
error. When the machine comes to this point in
the tape, it does not print anything on the page
at wll. Thus perfect copy can be transmitted
even though the operator has made several
actual errors.

If you hit a wrong key while sending with the
keyboard, it 18 customary to space, type several
“NXXXX" keys, und then continue. This indi-
cates that the word preceding the “NXXXXs"
should be disregarded.

RYRYRYRY

This combination is used for a test, as the “R.”
key containg the 2nd and 4th pulses, and the
“Y key containg the Ist, 3rd and 5th pulses.
Thus ull pulses ure_checked alternately. The
“Letters” key contains all five pulses but no
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printing i done, g0 the

RYRYRYRYs ure used

for
testing.

Typing

Sooner or later you are
going to be faced with the
fact. that to operate on RTTY
you must use your fingers. A
few of us had prior experience
with typewriters and had al-

Table IIT
Left Hand ! Right Hand
—_—
Fingers > | 5 | 4 | 3 2 |2 by 4 5
Top Row QIW, B R 2 3 Y u i O P
Middle Row | A | 8 F G HJ K L CAR.
RET.
Bottom Row | Z | X | C vV B N M LTRS LINE | BLANK
I FREED

ready mustered touch typing.

but the majority of fellows know little or noth-
ing about regular typewriters. In fuct, I am
certain that guite a number of amateurs have
hesitated to get on RTTY merely because
they have no typing ability. This in itsell is
no problem — everybody has to start sometime,
so don't think you represent an unusual cuse.
What 7s strange, however, is that so very little
progress has been made by many of the fellows
already on RTTY.

The touch system is not at all difficult to
leurn, but involves doing it — like learning c.w.,
it is not something you are born with. Although
the majority of amateurs follow the ‘‘hunt-and-
peck” method, using only two or three fingers,
there is no reason to be satisfied with such o
crude system. You will never enjoy RTTY as
you could if you spent even a few minutes ut-
tempting to learn the correct use of all nine
fingers. (Yes, all nine -— the left thumb is never
used at all, normally.)

The RTTY keyboard is much easier to learn
than a regular typewriter. We suggest training
yourself to send “THE QUICK BROWN FOX
JUMPED OVER THE LAZY DOGS BACK”

without looking at your fingers or the keyboard,
before uctuully putting a station on the air.

Table IIT is a chart for the placement of the
fingers. The left little finger is placed on the
“A” key as an anchor and the right little finger
is placed on the “Carriage Return’ key as an
anchor. You will notice the left index finger and
the right index finger each have six letters to use
and the other fingers huve only three each. The
right thumb does all the spacing between words.

With this chart it should not take long for
you to type uat leust us fast ag yvou would with
only two fingers vis “hunt and peck,” und in
short order you should quickly exceed that speed.
Hook up a local loop to the printer and just sit
down and teach yourself the touch system. All
it takes is practice!

One note concerning my article, “The Tele-
type Machine,” that appeared in the January
1965 issue of (IST': Footnote 2 on page 15 should
read: Florida RTTY Bulletin, published by Fred
W. DeMotte, W4RWNM, P.O. Box 6047, Day-
tona Beach, Florida.

{The third article of this series will appear in
an early issue. ~— Fditor.) [AEF—]

WINY (left) receives a plaque from K11U, president of
the Hampden County Radio Association, honoring him

for his many contributions to amateur radio®
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K4UBF (ex-W80PX) is currently involved in the
design and construction of a unique wheelchair
which will be able to negotiate stairs. The patent
application included 37 drawings and 65 pages of
explanation.

‘While W8LBI was in a round-table QSO which
included WASFCZ, he got a phone call from the
post office asking for the uddress of WASFCZ. This
is a fine coincidence, for otherwise the improperly
addressed QSL card would have gone to the dead-
letter office, but can you count on such luck? Not!
Better file your call letters and address with the
post office, so that incompletely addressed (QSLs
don’t go ustray.

Raytheon has avuiluble a new tube characteristic
eard file enlled Fast-Fax, which has the dope on the
more common tube types. It is avuiluble throush
Raytheon distributors at $3.95.

K9IXS would like to compile a list of high school
amateur radio stations. Send them the dope on
your school, and include a e stamp for your copy
of the list. K9IXS, Eikhart High School, Elkhart,
Indiana, 46514,
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Some Fine Points in Traffic Handling
Part IV: Handling Traffic by Radioteleiype.

BY GEORGE HART,* WINJM

Radioteletype was devised for the pur-
pose of putting communications in writ-
ing. Therefore, why shouldn’t it be used
by amateurs as an ideal traffic handling
medium? This is a discussion of some of
the special problems involred.

using radioteletype in their daily operation,
und RTTY iy becoming more involved in
handling record tratfic, u use to which this mode
is admirably suited. While basic message forms
and procedures apply to RTTY just us they do
to voice und e.w., there are many special pro-
eedJures used in RTTY. Most of them urige from
the fact this mode automaticully converts the
intelligence from signal to paper. No intermedinte
mental conversion is needed. as in other modes.
This doesn’t mean, of course. that handling
traffic by RTTY does not require one to use his
head. On the contrary, the use of a proper and
standard procedure is just as important here
a8 it is with other modes — and ag in other
maodes, a standard form is required. The difter-
ences arise mainly in having the knowledge and
skill to operate a teletypewriter {(quite = bit
different from an ordinary typewriter, as we
shall see’ so that messages transmitted will,
when printed automatically st the other end,
he identical with messages received by any other
mode, und be rendily transferrable from one
mode to another.

S GROWING number of amateur operators are

Some RTTY Basics

RTTY is basically an operation of machines, of
which the page printer, the tape reperforator and
the transmitter distributor are common to most
RTTY stutions. The keyboard of the page printer
consists of three banks of keys instead of the four
on your typewriter, and the machine prints ouly
capitul letters; thus, the shift is used for numerals
and figures instead of eapitulization. One hus
to get used to shifting to print figures instead of
fetters, und on some machines to shifting back
to get letters again. Different machines have
different features, just as typewriters do, but the
“feel” of u teletypewriter is entirely different
and requires some practice. In RTTY, differences
in the sending and receiving machines cun cause
all kinds of discrepancies in the printed copy
unless suitable precautions are tuken by the
operators at both ends.

Collaborator Bud Knight, W6CAL, compares
60-speed RTTY pulse cumbinations to a bucket
"7¥ National Emergency Coordinator, ARRL,
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hrigade sending buckets down the line at a rate
fust enough so that 368 buckets {six buckets per
word) would puss uny point each minute.
Maximum information is conveyed when cuch
bucket is full, but & certain number of empty
huckets have to go along to convey spaces and
non-information functions such as FIGS, LTRS,
carriage returns (CR), line feeds (TLFY and the
like. W hile they are required, they have the effect
of “diluting” the information rate.

Noise acts upon the brigade like shots, capable
of spilling buckets, the rate of spilling depending
on how far above the noise level the signal is. For
any set of conditions, this rate averages a certain
number of spills (errors) per nnit of time. So if
we use o format that includes many non-informa-
tion {(empty) buckets, it will take longer to send
the same amount of information and give QRM.,
QRN, QSB or what have you more time to spill
buckets, so the copy will be not only slower. but

worse.

R
ABURST OF STATIC CAN
WIPE OUTA WHOLE LETTER

On the other hand (and let’s drop the bucket
brigade snalogy for a moment), & non-informa-
tion function that is not received can result in a
teletypewriter failing to earriage return so that
it. keeps right on hammering away at the right-
hund stop, or failing to line feed so it starts
overprinting, or failing to shift so typing is done
in figures when it should be letters or vice versa.
Bo the problem resolves itself into using nas
(eny non-information functions as ure required
in normal conditions, but not over-using them.
In marginal conditions, one would be more care-
ful in this respect than in normal conditions, just
as one sends slower and repeuts oftener if required
on ¢.w. or phone.

Although RTTY may be transmitted manually
——————— thut is, typing on the keyboard at one end and
recelving on the puge printer at the other — it is
a rare typist who can maintain the steady maxi-
mum of 60 w.p.n. of which most teletypewriters
are cupuble. This speed is achieved through use
of tape, which is punched in advance and fed
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RELAY STATION

____________ 1
f
f FREQ.8 | RECEIVING
1 RTTY
REPERE 1 STATION

STATION

i
| TTY
SENDING o MACHINE
RTTY /\/‘{ Rcvﬂ——l conveRrTeR |—i MACH]
i
1

One of the udvantages of RTTY is its ability to relay automatically. The diagram above shows how a properiy-equipped
RTTY station can be used to relay by using the received signal to operate the teletypewriter and reperforator to punch a
tape containing the incoming message which is then fed into the fransmitter-distributor for
transmission to the destination station,

into the transmitter distributor (I'D) for trans-
mission. An incoming signal can cause a tape to
be perforated as it is simultaneously bheing
printed by the page printer, so 1 message received
cun be relayed simply by feeding the reperforated
tape through the TD.

BTTY Message Handling

The above suggests some very important
advantages of RTTY in message huandling,
particularly the constant 60-w.p.m. speed (when
tape i3 used) and the possibility of automatic
relaying. There are also methods, known as
“autostart,” by means of which a transmitted
RTTY signal can actuate a receiving station (or
several of them) by turning on its machine,

. printing the traffic, then shutting down the

machine 8o that a receiving operator doesn't
even have to be present.

It can readily be seen, however, that RTTY is
best employed when there i8 u considerable
volume of traffic between two points, preferably
between two stations. Given the stack of traffic
at one point and the capability of transmitting
it at a steady 60-w.p.m. to the other point, then
there are two principal problems: first, collecting
it at the transmitting puint and second, dis-
tributing it from the receiving point. Usually,
some degree of versatility will be required on the
purt of operators at both ends in utilizing modes
other than RTTY both in collecting and dis-
tributing.

Assuming the availability of traffic at both
ends, a number of arrangements cun be tnade
for handling it. One already mentioned is auto~
matic relaying, in which an incoming signal
perforates a tape which feeds into the TD which
sctuates a trangmitter on a different frequency
and reluys the traffic to another point within
seconds after being received. Such a setup could
be used, for example, on a transcontinental
cireuit with the relay being half way between,
when direct reception between transmitting and
receiving points is not good enough; or, if neces-
sary, a number of such relays could be utilized
with the loss in time being only the few seconds
it takes between reperforation and retransmission
multiplied by the number of relays.

Although *‘break-in” is not normally feasible
on RTTY, a variation of it can be made avail-
uble, given the equipment, by establishment of
“dual contact” between stations, one by RTTY
another by phone or ¢.w. The phone or c.w.
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channel can then be used to ask for fills or tape
re-runs in cage garbling is 80 bad that this be-
comes desirable. Thus, while the tape is going
through and the receiving printer is chattering
away, the two operators can discuss the quality
of reception, have the tape stopped in case of
interference or fading garbles and part of it run
over, or anything else. This i8 even better than
e.w. break-in, but it does require separate trans-
mitter, receiver and antenna facilities.

“Duplex” can also be used, if you have the
equipment and enough separation, either in
frequency or physicul distance or both, between
your receiver and transmitter. This consists of
sending and receiving at the same time and will
require two machines at each location. Naturally,
enough separation will huve to be present to
prevent your transmitted signal from blocking
the une you are trying to receive. Where a
cireuit is so full that there is necessity for both
sending and receiving at all times, a “duplex”
circuit ¢an handle twice ag much traffic as a
“gimplex”’ one.

There are many other variations used in com-
mercial and military practice that are possible
also on amateur circuits, but generally speaking
amateurs do not at present possess the equip-
ment or the facilities, or even the need, to put
them to use.

RTTY Traffic Nets

There are at present not a great many RTTY
traffic nets, but we expect there will be more of
them in the future ag use of the mode increases,
ag it seerns destined to us more machines become
available to amateurs. Consequently, all we have
to go on for net procedure on RTTY are first,
the procedure uged in amateur nets using c.w.
and phone, second, the procedure used in com-
mercial and military RTTY circuits, and third,
the procedure used by those few amateur RTTY
circuits which do exist. Out of this, we have come
up with an RTTY procedure, leaning most
heavily on the third of the three factors men-
tioned. We don’t claim perfection for it and don’t
expect complete agreement among the teletypers,
but let’s hope we can use it as a basis for stand-
ardization.

The NCS opens the net with a call-up and test
tape which he runs for about three minutes; such
tape might print the following: CQ CQ CQ
RATTS NET DE W6CAL W6CAL W6CAL
QND QND QNZ QNZ ... This is followed
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Ly about thirty seconds of uninterrupted carrier
on the “mark” frequency for zero beat purposes.
This is very important on RTTY becnuse the
tuning tolerance is considerably less than other
modes received by ear. Then comes the call-up.
This may vary considerably from net to net, but
one should bear in mind that its purpose is to
gather the clan and to iustruct them on reporting
procedures as briefly as possible. 1f the net is
close-knit and there are not likely to be vigitors
who don’t know the procedure, the call-up can
be kept very short, such ag: CQ CQ RATTS NET
DE W6CAL QNI QNI KKXK. If it is an “open”
1iet, ug most are, brief instructions such us the
following may be included: CQ CQ CQ RATTS
NET DE W6CAL W6CAL RTTY STATIONS
ARE INVITED TO QNI FOR TRAFFIC AND
BULLETINS ON THIS NET OPERATING
AT 0400 GMT MONDAY THURSDAY AND
FRIDAY. MESSAGES SHOULD BE LISTED
BY DESTINATION AND PRECEDENCE
AND PRETAPED FOR IMMEDIATE
TRANSMISSION IF POSSIBLE. TRAFFIC
WILL BE DISTRIBUTED ON THIS NET OR
RELAYED VIA THE ARRL NATIONAL
TRAFFIC SYSTEM. ¢Q RATTS NET DE
WECAL QNI QNI KKK

Stations then check in and list their traflic,
much the same uss in a e.w. net. For example:
W6CAL WOCAL DE K6DYX K6DYX QNI
MONTEREY QTC. . . . When all stations ap-
pear to be checked in, NCS directs stations with
traffic when and on what frequency to transmit
it. Usually the net frequency is used, but when
there is to be an exchange of several messages,
or a batch, they are directed to QNY. {Inciden~
tally, use of ) signals and other c.w. aubbrevia-
tiong is encouraged on RTTY). NCS ilentifies
hy sending his call by c.w. (not required to send
the other stution's cull) at least once every ten
minutes, otherwise identification exchanges in-
clude both hig call and that of the station he is
culling or in contact with.

With RTTY as with phone, use of a “squelch”
on the receiver is practical, and thus a pre-set
frequency nay be used for continuous monitor-
ing. On v.h.i., RTTY setups use audio frequency
shift keying (a.f.8.k.) in which « steudy carrier
is modulated by an audio tone which shifts its
audio frequency just as fs.k. shifts its radio
frequency. Thus a receiver on “squelch” cun be
activated by the currier, which can algo, with an
“auto-start” system, actuate the teletype mu-
chine so that any station muy transmit messages
to other stations even though no operator is
present at the latter. The technical details of such
a system are outside the scope of this article.!
Suffice it to say that such a setup is readily feasi-
ble with RTTY and is actually in use by some
stations, presenting an advantage definitely not
available by any other mode. Of course it is not
practical on h.f. because there is so much “skip”
and so much crowding that any signal, teletype or
otherwise, mlght actuate the equipment and

1 For technical 1nformatxon on RTTY, we refer you to
KRDK's series of articles starting in Q8T, January 1965,
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waste roll after roll of paper. On some portions of
the v.h.f. amateur spectrum, however, the use of
“intercom” communication with “autostart” is
practical. This type of setup is not really a net
and has no NCS until or uniess traffic becomes
heavy, at which time a station may assume the
role of NCS until things quiet down, after which
monitoring with squelched receivers can continue.

AUTOSTART SYSTEMS
CAN USEUPA LOT OF PAPER

FExtended use of this type of RTTY presents all
kinds of intriguing possibilities in traflic work,
a8 an adjunct to regular station equipment on
h.f. Examples: (1) A station may take traffic, suy
from the section net and shoot it across town by
v.hf. RTTY for immediate relay via another
loeal station to another h.f. net. (2) In emergency
operation, when several different stations are each
monitoring a different h.f. emergency net, they
can trangfer traflic rapidly from one net to an-
other through use of such a v.h.f. crossover. (3)
For *‘command” purposes, such a system auto-
matically records every conversation so that there
can conveniently be a record of exactly what is
said and by whom, far superior to voice circuits
in which the content of communication either
hag to be remembered or laboriously written
down by hand. (4) The chattering of an RTTY
machine, while it can be distracting, is not nearly
a8 much 8o as two simultaneous speakers ou voice
circuits; that is, when f{wo vircuits are being
operated in a single station, it is better to have
one RTTY and one voice than to have both voice.

RTTY Message Format

There are a number of differences between
message formats and transmission procedures
using the three principal modes of emission —
ew., voice and RTTY. We have a,lre').dv dis-
(uz,sed the first two in a previous article.? We'll
now discuss any differences brought about by the
use of RTTY, bearing in mind the desirability of
gtandardization of the printed (or written}
message.

(O phone and c.w., what is actually transmit~

2 etuber, 1964, QST, pp. 88-90,
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ted doesn’'t always appear on the copy — for
example, the many provedural signg (prosigns)
used on ¢.w. and the pro-words used on phone.
On RTTY, use of signs and symbols that do not
appear on the printed page are restricted to what
is available on the keyboard. Every combination
of teletype pulses is used for some motion of the
feletypewriter carriage, although some of them
are not printing motions — for example, space,
line feed, carriage return, and the shifts for letters
and figures. Nearly every other pulse eombina-~
tion results in a printed letter or figure on the
page. The problem is to adapt the format gener-
ally used by teletype to use by uother modes,
and this in turn meuns the elimination of pro-
signg that would not be transmitted on e.w. or
phone. So any consideration of RTTY message
format should meet the following requirements:

{1) Contain all the elements of the standard
ARRL format.

(2) Be readily transferrable to phone or c.w.
with a minimum of required changes.

{3) Provide uniformity and a practical degree
of ease in composition.

{4) Allow the receiving and relaying operators
to double check the information which is most
critical to accurate delivery.

{(5) Resist the effects of poor conditions, at-
mospherics and QRM.,

(6) Employ techniques which are the least sus-
veptible to variations in machines and random
errors.

(7) Provide adequate spacing on tape between
messages sent manually or from tape to allow
the separation of megsages recorded on reperfo-
rated tape.

{8) Use the minimum practical number of lines
on the page so the receiving operator will not have
to chase messages down the back of his machine
to detect errors — especially when a large vol-
ume of traffic is being handled.

(1) Provide adequate, but not excessive, sepa-
ration between messages on the page for ease of
reading.

Quite an order. We thought there wouldn’t be
much to discuss on this matter until W6CAL
started acquainting us with some of the problems
tion, hig was the best form for RTTY. We think
the following sample best meets all the require-
ments involved:

RYRYRYRYRYRYRYRYRY ......... (just a short length of

test tape so receiving operator can tune you in for optimum

¢opy, required only before the first message if more than

one.) NR 28 R W6CAL CK 25 NORTH HOLLYWOOD CF

1572 NOV 1 TO JOHN J BROWN 1234 TEMPLE

5'11‘1 EL CAMPO CF TEL 087-6543

W

DID YOU ASK HOW TO INCREASE TELEPRINTER
SKILL QUERY THE

BEST WAY IS REGULAR TOUCH TYPING PRACTICE
ON LOCAL LOOP

AII\‘ID ON AIR X REGARDS

B

SGD AVERY JONES

'FM BROWN 1231 TEMPLE ST 987-6543 AVERY JONES AR AR

Note that the preamble is identical to that
which would be copied by e.w. On ¢.w. the CK
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is sometimes omitted, but it can be sent, 0 no
harm in itg appearing on the T'T printer.

In the address, we balked at the inclusion of the
word TO because we thought there was no RT'TY
reason why this should be included when we dis-
courage it on c.w. and do not write it down on
phone. However, on RTTY this short word is a
tipoff in case the line feed or carriage return func-
tion is lost, enabling the receiving operator to
identify the beginning of the address or perhaps
even to line feed or carriage return manually
before the address actually starts, if he is on his
toes. Teletypers transferring a RTTY inessage
to a c.w. circuit will just have to remember not
to send the TO when transmitting the message.

T'he necessity for spacing between the parts of
the uddress poses a problem. Considering every-
thing, if you agree that such separation is neces-
sary (and we old time traffickers have found that
it is), the easiest, quickest, most economical way
to indicate it on RTTY is to send an extra letter-
space.

Always LTRS to unshift a machine before
changing lines when the machine is in FIGS at
the end of the line (some machines won't CR or
LF when in FIGS). One OR, one LF and two
LTRS is the standard method of changing lines;
the latter provides time for a sluggish machine, ur
ane that “bounces™ at the left hand margin, to
come to rest before the printing pulses start.

The message should be preceded by not less
than ten LTRS, so it is easy to tear between
messages on reperforated tape and still leave an
adequate leader for insertion in & TD. This ad-
vances the tape but makes no printed symbol on
the page.

Dan’t send space to unshift the receiving ma-
chine after sending numbers, because the receiv-
ing machine may not be set up that way; send
LTRS to unshift.

It is customary on phone and c.w. to spell out
all punctuation, except to use STOP or X for a
period and QUERY for a question mark. Tele-
typers often use different abbreviations, such as
PD for a period, CMA or CMM for a comma,
CLN for colon, PRN for parentheses, etc., per
military usage. We think PD is an especially bad
abbreviation because about 50% of c.w. opera-
tors, not being used to it, copy it as AND, STOP
hag its disadvantages, touv. We think the best
compromise is X. As for other punctuation, in
the text or elsewhere, uvoid it wherever possible.
Nine times out of ten, no punctuation is necessary
except a period (X) now and then. Originators
please cooperate!

This is important! Whatever the originator
uses for punctuation is carried through in the
same form to delivery. Standardization on this
has to be effected by the originator.

Note that the text contains ten words to u
line, with an extra space between the fifth and
gixth words. This makes it easy to “check the
check”” to be sure it is correct, and even though it
might wuste a line here and there, in general we
feel it is worthwhile. When ten words exceeds
one line we carry over to the next line, indenting
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five spaces. Luckily, this doesn’t happen often.

The signature line begins with SGD, for the
gaine reason that we begin the address line with
TO. It is not sent (neither is SIG and don't you
forget it!) when transferred to a e¢.w. circuit.

After the signature line on teletype comes
another line not usuully included by other modes.
Clertain types of copy are more subject to error
caused by sudden noise or fauding than others.
In commmon words and text it is often possible to
fill this in or correct it if printed wrong, but
unusual names or numbers can easily be garbled
on RTTY, so teletypers use a CFM line after
the signature line to repeat such things as unusual
names, street numbers or addresses, telephone
numbers, etc., in any part of the message, in the
order in which they were sent. Just make sure the
CFM line doesn't change something that was
right the first time!

Bince much traffic on RTTY iy reperforated
a8 it is received (this makes relaying very simple
and convenient), the making of changes because
of improper format or procedure is decidedly
inconvenient. Therefore, frequently an uperator
will add an “operator’s note” manually after the
CFM line to point out changes that should be
made in the message prior to delivery — for
example, a correction of the check, separation of
parts of the address, anything else in the message
that needs changing before delivery. *Operator’s
notes’’ ure & pain in the neck on phone and c.w.
They are more convenient on RTTY where they
can be printed with the message without operator
exasperation. YWhere an operator’s note hecomes
lengthy or cumbersome, let's throw out the reper-
foration and perforate a new tape; but don’t
forget relaying operators never make rhanges in
message content, only in form if it is incorrect.

After the AR, send two carriage returns and
four line feeds. to leave space between messages.
Then send at least ten LTRS, so there will be
space at the end of the reperforated tape. If
another message follows send ten more LTRS
before starting it, so the tape for this one can
have an adequate leader. More thau four line
spaces separation between messages is a waste of
paper.

When handling a high volume of tratfic, send-
ing five messages at u time is about right. The
receiving operator can lift the paper for about
that length to scan what has been received; more
than that and he has to crawl over the back of
his machine.

RTTY Traffic Handlers

The number of RTTY enthusiasts handling
traffic is mall at the present time, but we suppose
the percentage who ure interested is just as
high in this field as it is among amateurs of other
modes — and should be higher, because of the
characteristic adaptability of RTTY for record
communication purposes, which indeed is what
it was originally devised for. It is probably the
coming thing in amateur volume traftfic handling.

Nevertheless, for a good many yeurs to come
we expect most of our traffic will continue to be
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handled by c.w. as the basis of amateur radio
communication, and that proficiency in code
will always remain desirable. The necessity for
technical (not to mention mechanical) knowledge
and skill is, generally speaking, greater for the
RTTY enthusiast than for the amateur primarily
interested in c.w. results, but the amount of
operating gkill required is all on the c.w. side.
Somewhere in between is a desirable middle point
of versatility. An amateur who becomes inter-
ested in bandling traftic by only one mode and
persists in using that mode to the exclusion of
all others is far less valuable as a traflic man than
one who has the ability and willingness to use
two or more modes.

DON'TWAIT
TOO LONG
FOR FILLS

Traflic is traffic, and logically the mode used
to handle it should be selected strictly on a
practical basis. That is, we should select the mode
to suit the need, within availabilities. On this
basis, we would think that RTTY would be
ideal for point-to-point long haul circuits carrying
heavy loads of traffic, and definitely useful for
locul v.h.f. ‘‘intercom” ecircuits (using a.fs.k.)
with squelch receiving and perhaps “autostart”
techniques. VWhere the preferred mode is not
available, of course we use what 78 available, and
often we find that more than one mode is avail-
able for a single purpose 8o we use both or all of
them.

But one thing we vannot escape: if we are to
huve un integrated national traffic system we
have to have liaison between and among all
interest groups, and this means a corps of opera~
tors with versatility enough to use more than
one or several modes. There ure probably many
such operators. Will they kindly step forward
and offer their services?

MEMBERSHIP CHANGES OF ADDRESS

Four week’s notice is required to effect
change of address. When notifying, please
wive old as well as new address, Advise
promptly so that you will receive every
issue of QST without interruption.

QST for




Experience—
Technique—

Finesse—

BY JOHN G. TROSTER,* W6ISQ

. . . nr 46 rst 569 de G6QB qrz contest?”

“G6gb gbgb gbab gbgb gbgb gbqb . tuke
va to the second show, Marge. . . gimme a hour
or 8o. . . want ta work some of these DX fellag
in the contest. . . gbgb gbgb gbgb gbgb gbgb
gbgb gbgb de woisq woisq woisq wbisq wbisq
wbisq wbisq woisq k k.”

“ .. nr 49 rst 564 de GEQB qrz?”

“(38gb gbqb z6gb gbqb gbgb gbgb . . . boy,
when 1 sald ‘work’, I wasn’t foolin' . g6gb

g6gb g6gb gbgb gbgb de weisq wbisq whisq
wbisq wbisq wbisq wbisq k.”

“ .. nr bl st 569 de G6QB qra?”

“Hmmmmmmm . . . g6gb g6gb gbgb gbqb
z6qb . . . ptffhhheeeecewww . . . gbgb = g6gb
e6gb gbgb gbgb de wiisq wbisq whisq whisq
wbisq wbisq k.”

“ ., . nr b3 rst 569 de G6QB qrz?”

“Qo6gb (i6gb gbgb gbgb gégb gbab . . . I'm
gonna have to go into training . . . hummpfffhhh
... gbgb gbgb de wéisq wbisq wbisq woisq
wbisq k.”’

“ .. nr b4 rst 569 de G6QB qraz?”’

“I’'m catchin’ up . . . gbgb gbgb gbgb gbgb
g6gb gbgb de wbisq wéisq wbisq k.”

“ ... nr 35 st 569 de G6QB qra?™

“(36qb g6ab gbab gbgb . . . think I'm closing
innow . . . gbgb gbgb de wbisq wbisq wbisq k.”

“ ... nr b6 rst 569 de GEQB qrz?”

“Ha once again now . . . gbogb gbgb gbgb
¢6gb de woisq woisq woisq k.”

“ . .. 6LDD nr 57 rst 569 G6QB qrz?”

“I'm gainin® on him . . . gbgb gbgb gbgb de

wbisq wbisq woisq k.”

% ... WAGSBO de G6QB ur 53 rst 569
| G6QB qrz?”
.+ “Maybe my antenna blew down . ..

g6gb gbgb de wbisq wiisq woisq k.”

“ ... K6OHJ de G6QB nur
G6QB qraz?”

‘ “I'm poopin’

woisq k.”

“ ... W6WB de GO6QB nr 60 rst 569 de
GoQB qrz?”

“They said this was fun . . .
woisq k.”

“ ... WEEBG de G6QB nr 61 rst 569 de
G6QB qra?”

“I’'m bushed . . . gbqb de wbisq k.”

“W6ISQ de (G6QB nr 62 rst 539 de
qrz?”

“Well, for . . . and I only called . . . and
signed . . . and . . . wonder how come he
kept goin’ back to all them other fellas all that
time when he was given' them & 86 and . . . e
... . .8 Maybeif I ... "

% 45 Laurel Ave., Atherton, Calif,

g6qb
59 rst 569

out . . gbgb gbgb de wbisq

gbgb de wbisq

16QB
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“ ... ar 82de YVIDP qrz test?”

“Back towork . . . yvldp yvldpyvldp yvldp
yvldp yvidp yvidp yvldp yvidp de woisq wéisq
woisq woisg wbisq wbisq wbisq k.”

L L. nr 8518t 579 de YVIDP qra?”

“()h well . . . yvidp de wbisq k.”

WGIbQ de YVIDDP nr 86 rst 589 de
YVlDP ”

S “WOA’A///VG
DX 1S RIGHT”

“Well now . .. things is
maybe . . . zslrm de wbisqg k.”

“WbISQ de ZSIRMunr .. .8t ... "

“Isay . .. oadpf de woisqg k.”

oL \VGISQ de OA4PE . . . 7

“Naw, Marge . . . why doncha watch a good

. well, anyway, wateh a TV show . . . gotta
play this DX contest a bit more . . . ['m hot as
a4 616 in 4 kw. final . . . workin’ ‘em right and
left . . . ohhbh, I dunno ... years and
vears of experience . . . und technique . . . and
finesse . . . and . . ., abhhbb . .. TALLY-
HOOOO0000000 . . . lusbaj de wbisq . . .
ozbs de w6 . . . smébrs de . . . dX4ju ... "”

5T

pickin' up . ..

B Strays "

Because of the death of Bill Bradley, KAYPY, any
correspondence concerning his article, ' Updating
the [-177 Surplus Tube Tester,” @ST, November
1964, p. 21, should be sent directly to ARRL Head-
quarters instead of to Bill’s horhe address.

— a4 —

Recently a number of items were stolen from a
residence in the city of Miami, Florida. Among the
items stolen was a Colling 75A-4 receiver (Serial 1249).
If anyone has information on this item he should
contact Sargent D. D, Massingill, Burglary Detail,
Miami Police Department, 1145 N.W. 11 Street,
Miami, Florida.
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o Beginner and Novice
Using the Lightning Calculator

And Some Information on Small-Diameter Coils

BY LEWIS G. McCOY,* WIICP

NE tool that hag been around for over thirty
O years, but one that many amateurs are not,
aware of, is the ARRL Lightning Calcu-
lutor, Type A. The Type A Calculator ig a reul
“must” for any amateur who likes to construct
his own gear.

What will it do for you? Let’s quote from the
first sentence of the instructions that come with
the calculator: “The Lightning Calculator is
device for rapid, aceurate and simple solution of
problems involving frequency, inductance and
capacitance.”

Of course, there is a lot more to the story than
just that bare statement. Suppose you have a
variable capacitor in your junk box that has a
range of 10 to LU0 pf., and you want to make a
coil that, with the capacitor, will tune to &0
meters. The formula for inductance is:

I = 25,330

= ﬁ‘?(’ .
When you work this all out it is still necessary
to determine the coil size to provide the necessary

#Technical Assistant, QST',

Fig. T—The Type A Calculator makes problems in induct-
ance, capacitance and frequency very simple to solve.
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inductance. We won't eveu show you that for-
mula because it is o real beauty. Just let's say you
would fill up & couple of sheets of paper working
it all out. However, with the ealeulator it only
takes a few seconds to find the correct size.

Using the Calculator

Pig. 1 i a photo of the Type A (alculator and
Figa. 2 and 3 are close-ups of the scales. Leb's
agsume we have that junk-box variable with its
range of 10 pf. minimum and 100 pf. maximum,
and we want to make a tapped coil that will tune
both 80 and 40 meters. We have some No. 22
enameled wire and a 34-inch-diameter coil form.

On one of the scales, Fig. 1, you'll see an F,
which designates frequency. Just below the I is a
rotatable scale that has a frequency range from
40 ke. to 150 Me. Step 1 is to rotate this scale
so that 3500 ke. falls directly under the F. We
want our coil to hit 3500 ke, with our variable
near maximum capacitance — suy, 90 pf. The
next step is to swing the clear plastic hairline so
that it intersects Y0 pf. Looking at Fig. 3, we see
that with 90 pf., u coil of 22 gh, is required to
tune to 3500) ke,

The next question is determining the coil size.
Holding the two rotating scales and the hairline,
swing thew around together to the point where
the hairline intersects the marking for No. 22
enameled wire. Looking back at Fig. 2, we find
that a #4-inch-diameter coil form requires a coil
length of 114 inches. How many turns of No. 22
wire are required for this length? Easy. In Fig.
3, we find that No. 22 enamel runs 37 turns per
inch., We need 1!4 inches, so that comes out to
37 plus ! of 37, 18L%, or a total of 5514 turns.
Farlier we said it takes only a few seconds to set
up the calculator, and after using one a few times
you’ll agree,

Another thing we can find quickly is the tuning
limits of the cireuit, with our variable going from
minimum to maximum eapacitance. We said the
range of the variable was 10 pf. to 100 pf., but
we always should allow for stray capacitance in
an actual installation. These strays are usually
about 10 pf., so let’s make the actual range 20
pf. to 110 pf.

Holding the ¥ scale and the wire seale fixed,
swing the capacitance/frequency scale to 110
pf. and then look up at the F marker. The lowest
frequency for our circuit will be about 3100 ke,
Now swing the capacitance scale to 20 pf., vur
minimum. We find the highest frequency is just
below 7500 ke., so the range of the cireuit is 3100
ke. to 7500 ke.

However, let's ussume we want to tune the
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Fig. 2—This close-up of the calculator illustrates the simple
problem explained in the text. The fop scale gives the coil
diameter and the rotating scale immediately below pro-
vides the fength information. Note the F set over 3500 ke,

40-meter band with more capacitance, say, 90
pf. for 7011) ke. The next problem is where should
the coil be tapped for -#) meters? Swing the fre-
quency scale so that 7000 ke. is under the F
mark, place the plastic marker over 90 pf., and
then, holding both scales, swing them uaround
su that the plastic marker bisects No. 22 wire.
Looking up at the top of the calculator we find
that for our ¥4-inch-diameter coil we need l4-inch
winding length. The No. 22 wire is 37 turns per
inch, so 14 inch would be 1814 turns. We tap our
coil at, 1814 turns and it then meets our reqguire-
ments.

Fig. 4 shows u coil winding on a 34-inch form to
llustrate our example. Actually, we are being a

Fig. 3—The upper scale here shows the capacitance, and
immediately below is the inductance, The hairline indicator
is set over 90 pf. and bisects 22 ph. and No, 22 wire
on the scale below.

little sneaky here becanise we want to say some-
thing else about the coil form illustrated.
Recently, while watching the XYL put up her
hair in plastic curlers, we happened to notice that
the curlers appeared to have other possibilities,
at least as far as amateur radio wus concerned.

Fig. 4—This coil illustrates

our example explained in

the text. As mentioned,

these forms are plastic hair

curlers available in nearly
all supermarkets.

February 1965

Upon checking we found that nearly all super-
markets have a large display of plastic contrap-
tions used by the fair sex to make themselves
fairer. Several items showed promise in use as coil
forms, feeder spreaders or insulators. The form
shown in Fig. 4 is sold under the trade name of
Cioody Rollers(!). In any event, if you are looking
for some cheap coil forms, these cost 59 cents a
dozen and can be obtained in several different
diameters.

We've already given you the frequency range
on the Type A Clalculator. Here are the other
ranges: capacitance, 3 pf. to 1000 pf., inductance,
1 uh. to 1500 wh., coil diameters, !5 inch to 6
inches, coil lengths, 14 inch to 10 inches, and wire
sizes, No. 0 to No. 36.

Coil and Wire Sizes

One thing the calculator won't do is show you
what size wire or what size coil (length and di-
ameter) is optimum.

In practice, the coil or form size will usually
depend on the space available where the coil is
to be installed. Actually, the principal considera~
tion often is that the wire or coil should handle
the required power without burning up. In these
days of low-drive low-duty cycle requirements
even this may not be a serious consideration.

Table I shows wire sizes that will usually be
adequate for the power levels shown. If you
want a coil that has good @ (and this is the
usual case) use the largest core size und coil
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Table I

Fower Wire
Input Band (Me) Stze
21-28 [}
1000 14-7 5
3.5-1.8 10
28-21 b4
500 14-7 12
3.5-1.7 14

28-21 2

150 14-7 14
3.5-1.7 18
28-21 14
75 14-7 i8
3.5-1.7 22
25Wr 2821 18
and 4-7 24
Recv. 857 28

* Wire size limited principally by consideration of ¢,

diameter that is consistent with the available
space, without jamming the eoil up against other
components, and make the coil length one to two
times its diameter. This may mean spacing the
wire turns, but usually a satisfactory arrangement
can be made. That's one nice thing about the
caleulator — it's easy to find several ditferent
eotnbinations of turns, length, and diameter.

Coils for Small-Diameter Slug-Tuned Forms

Many pieces of gear that are described these
days use small slug-tuned coils having diameters
of %4 inch or less. The ecalculator won't handle
any sizes smaller than !4-inch diameter. To give
the reader a complete picture, we checked out
the more common types of small forms and have
included this information in the graphs in Figs.
3 through &.

It would be practically impossible to list all
the various types and sizes of slug-tuned coils
available 50 we have concentrated on ceramic
forms only, and diameters of 14, %5, 14, and ¥4
inch. The useful winding length on these forms is

Y P ——

I
30 g gy 4
25 A
2.0l

i 15 = ]

O nliwm
1 - : LA
9 2641
BETTTTTTTV 11
T .
A i
St H
AT 22 T T
B i e 1
o)
2 10 i§ 26 2 30
TURNS
Fig. 6—Graph for Y4-inch-diameter forms,

4 -inch winding length,
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dependent on the length of the slug in the form.
In the graphs, Figs. 5 through &, you’ll note that
two dimensions are given, the diameter of the coil
and the winding [ength. All of the inductance
figures given in the graphs are based on the slug
heing completely out of the winding. Screwing the
slug into the cuil will, of course, increase the
inductance. Coils wound on forms made by differ-
ent manufacturers show different amounts of
change in inductance, with siug position, for a
given diameter and winding length, beeause of
the length of the core and type of material used
in the slug. However, a factor of 1.3 is a reliable
one to use with any ceramic form and slug ma-
teriaf; that is, when the slug is all the wuy inside
the winding the inductance will be at least 1.3
times the inductance with the slug all the way
out.

As an example of how to use the graphs, refer
to Fig. 5. The vertical column of figures at the
left is the inductance, in microhenries. Across
the bottom is the number of turns. Let's agsume
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Fig. 5—This graph is for determining inductance values for
Va-inch-diameter ceramic forms, Y2-inch winding fength.
The inductance vaiue is given along the left vertical coi-
umn, and number of turns required along the bottom. The
numbers along the coil line are wire sizes,
enameled, Nylclad or Formvar

we want a coil with an inductance of 10 ph. The
first thing to keep in mind is that the inductance
figures in the graph are with the slug screwed all
the wuy out of the coil, so the figure you check
out will he the minimum inductance. With a
factor of 1.3, the induetance range with slug posi-
tion will be 10 uh. to 13 ph. To insure that we will
artually get the desired 10 zh., the coil should be
wound for glightly less than 10 uh. Then the slug
will take us through the runge. For example, if
we uge u factor of slightly less than 1.3, say 1.25,
and divide this into 10 ph., we should get the
desired inductance range, Dividing 1.25 into 10
gives ¥, 80 we need to find the number of turns
for an 8-uh, coil,

Referring to ¥Fig. 5, find 8 ph. and then look
across to where the vertical lines intersect the
¢coil line. At the bottom of the graph we find that
30 turns are required in our !4-inch winding space
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to give us 8 ph. No, 26 wire will just Hll up the
ig-inch winding space with close-spaced turns.
If we happen to have a smaller wire size avallable,
the same inductance can be obtained by winding
on the same number of turns but spacing them
evenly across the winding area.

All of the data in the four graphs are for single-
layer coils wound with enameled or Nylelad
wire.

Although it may be upparent, there is a point
worth mentioning here. Once you've found the
coil size and inductance {rom the graphs. you
-an use your Lightning Calculator to determine
not only the amount of capucitance required for
a desired frequency, but ulso, with a fixed capuci-
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Fig. 8—Graph for ¥is-inch-diameter forms,
#¢-inch winding length.
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Fig. 7—Graph for ¥-inch-diameter forms,
V4-inch winding length.

tor across the slug-tuned coil, you ean easily
determine a conservative figure for the frequency
range of the circuit. This would be based en a
maximum/minimum inductance ratio of 1:3,
as suggested earlier.

As we said al the beginning, if you like to build
your own gear, the Type A Caleulator i une
tool you really should have in the shack. O5T—]

L

Before the storm W8HRY had a stacked array for 15 and 6 meters which looked like this photo at the left. But then
along came the wind, leaving the mess shown at the right. {He has since rebuilt the beams and mast, and they are now

more securely guyed.)

February 1965
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Happéniﬁ?ﬁ%% the Month

Retaining Novice Calls

Canadian Alternate Addresses

Conditional Class Examination Circles

ITU SEEKS ENGINEERS

The [nternational Telecommunications Union
is seeking a large number of telecommunications
experts to carry out various programs being
financed hy the United Nations. Positions will
he available for communications gystems engi-
necers and other telecommunications personnel of
equivalent skill levels in twenty countries, for
periods ranging from six months to two years,
or possibly longer. U.S. recruiting for these posi-
tions is being coordinated through Richard T.
Black, Telecommunieations Division, Depart-
ment of State, Washington, D. C.

RETAINING NOVICE CALLS

Under present FCC procedures, Novice (lass
licenses must apply for a higher class license
hefore expirution of the license if they desire
automatic issuance of the equivalent eall sign.
If, for instance, WN2QRM qualifies as a Tech-
nician (‘lags licensee hefore the Novice expires,
he will automatieally receive the call WB2QRM,
paying only the standard $4 fee. If WNGQRS,
however, waits until the week sfter his Novice
runs out to take the tseneral Class test. he'll be
agsigned WB6SOL, or whatever call is next in
line when his license is processed. He would be
eligible for WB6QRS under the provisions of
Heetion 97.51, but would have to pay the $20
apecial eall sign fee in addition to the regular $¢
fee. Thus, a Novice who is fond of his present
vall may want to hustle in order to qualify for
4 higher license by the end of his Novice vear,

Technicians, Conditionals and higher closs
license holders may regain expired cull signs
within the one-year grace period after expiration,
without paying the special cuil fee. Members
with special problems concerning licenses are of
coirse weleome to write League headquarters
for advice and assistance,

CANADIAN ALTERNATE ADDRESSES

At the request of Cuanadian ARRL officials,
the Department of Transport has modified its
rules so that any amateur having a second loca-
tion, such a8 a weekend cabin, no longer has to
send an individual notification of portable oper-
ation for each period of operation. Instead, «
VE or VO may secure an endorsement to his
licenses permitting operation at a location in
addition to the permanent location, upon making
application therefore to the Regional Superin-
tendent.
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Quoting DOT's letter:

“An amateur experimental stution may be op-
erufed at the location shown on the license, or at
another location, e.g. place of business, summer
eottage, ete., subject to the following conditions
—- 1. Any equipment left at one location must be
seeurely locked. 2. Either station will not be used
for communication with the station at the other
focation. The licensee of the station involved
should forwurd his license with full particulars
of the alternate location to the Regional Super-
intendent of Radio Regulations having jurisdic-
tion in the aren. Arrangements will then be made
for the stution license to he endorsed so us to
preclude the operation of equipment at more
than one location simultuneously.”

With reference to requirement 1, above, the
Department will be satisfied if the building in
which the equipment is housed is locked in the
licensee’s absence. The second requirement need
not be obhserved where there are two licenses
available, e.g. if a husband and wife both are
licensed.

A Canadian amateur may request this new
privilege when the license is submitted for re-
newal prior to March 31.

FELLOWS, LE.E.E.

John H. Gayer, HBOAEQ, a member of the
International Frequency Registration Board and
president of the International Amateur Radio
Club at I'TU headquarters in (ieneva; John P.
Costas, W2CRR, consulting engineer, GE Heavy
Military klectronics Dept., Syracuse, N. Y., und
“patron saint” of double sideband suppressed
carrier transmission; and A, H. Sharbaugh,
W2UKL, Manager, Dielectric Btudies Unit,
(4.E. Co., Schenectady, N, Y. ure among the
January 1, 1965 class of Fellows, Institute of
Klectrical and Klectronics Ingineers. tlearty
congratulations, OMs!

CONDITIONAL CLASS EXAMINATION
CIRCLES

In November QST we reported on the Federal
Communications Commission’s Notice of Pro-
posed Rulemaking, Docket 15610, which would
change the mileage bagis for Conditional (Mlass
eligibility from the present 75 miles to 175 miles,
and count semi-annual as well as quarterly ex-
amination points for this purpose. It would
leyve unchanged the rules permitting Conditional
Class examinations for shut-ins, servicemen and
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citizens temporarily outside the U. 8. The pro-
posul would not aftect any present holders of the
Conditional Class license.

In keeping with policies previously expressed
by the Board, and ag u direct result of discusgion
at the November meeting of the Executive Com-
ittee, the Leugue has filed comiments in support
of the F'CC's proposed changes. The text appears
below:

Before the

FEDERAL COMMUNICATIONS COMMISSION
Washington, D. C. 20554

lu the Aatter of

Amendmentofsertinons97.9(d) (1)
and 7.27(a) of the Commission’s
Rules governing eligibility for the
Clonditional Class license in the
Amateur Radio Service

- DOCKET NO. 15640

COAMMENTS IN SUPPORT OF PROPOSED
RULE MAKING

The American Radio Relay League, Incorporuated, by its
General Counsel, respectfully submits the following com-
ments in support of the umendments of Sections 97.9(d) (1)
and 47.27(a) of the (ommission’s Rules proposed by a
Notice of Proposed Rule Making released October 1,
1984 (FCC 64-893).

Ln 1962 the League embarked upon 2 long-range program
having as its objective the inure etficient utilization of the
amateur bands, To further lmplement that program, the
Board, at its annual meeting in 1963, adopted a resolution
directing the ofticers of the League, with the advice of its
Fxecutive Clommittee, to request the Commission to extend
the existing incentive-licensing struecture by modificutions
of the license requirements, examinations, procedures and
privileges. Pursuant to that resolution, the League tiled 2
Petition For Rule Amendments And Rule Making (RM-19%
with the Commission on October 3, 1963, ln that petition,
the League noted that suggestions of possible modifications
of the Conditional Class license were not submitted at that
time because the Commission already had initiated a study
of possible revisions and only receutly, on September 13,
1963, had amended Section 12.44(¢) (now %7.35(c1) of the
Rules to strengthen the procedures for condueting Condi-
tional Class examinutions (FCC 63-813).

‘The instant proposal to amend Seections 47.9(d) (1) and
47.27(a) *‘to provide that only those individuals whose
actual residence and proposed station location are more
than one hundred and seventy-five airline iles distance
from o Commission Field Office, Quarterly or semi-annual
examination point shall be eligible for the Conditional Class
license on a distance basis,”” is the second step taken by
the (lommission in little more than a yeur to strengthen
the Conditional Class license. Inasmuch as the proposed
amendments will strengthen the existing license structure,
the League supports the propusal and respectfully urges its
adoption,

Respectfully submitted,
THE AMERICAN RADIO RELAY LEAGUF, INC.
Ry RUBERT M., BOOTH, JR,

Diecember 14, 1964 Its General Counsel

FEEDBACK

There is an error in the bottom picture caption
on page 59 of January 1965, @81, The caption
should read W1VBGQG, of Westtield, Mass.

— s s m—

It should be noted that, due to a clerical error,
the nare of Robert K. Pratt, K9AAA, appeured in
“Silent Keys” column of the Junuary 1965 issue of
QST The listing should have read: Raoul Du
Chateliier, KYAAB, Palos Heights, 111,

February 1965

Among the many scientists who have made a mark in their
field after a start as radio hams is Dr, Brockway McMillan,
ex-WPEAY, Undersecretary of the Air Force. Dr. McMillan,
who has a Ph.D. from MIT, 1939, is a research mathema-
tician, He was appointed Assistant Secretary of the Air
Force for Research and Development in 1961 and took
his present post in June, 1963, He received his ham tickef
in 1931 while a high school student in Hinsdale, llinois
and first used an m.o.p.a. rig with a pair of 210s, modu-
lated by a 250. The last entry in the W9EAY log was
August 1938 when graduate studies
precluded further hamming,

NO DUES RISE

On page 49 of December ST, we
announced a change in the rate which
libraries, schools, laboratories and the
like will have to pay for QST annually,
and also in the retail price at radio stores.
Some individual members have misunder-
stood and have gent in more money than
needed.

We remind members therefore that the
fee for the regular combination member-
ship in ARRL und subscription to (ST,
for Full and Associate Members in the
U.S. continues to be $5.00; in Canads, it
stays at $5.25 and elsewhere the fee
remaing $6.00. Members shonld pay their
dues either through an affiliated radio
club or direct: inemberships are no longer
accepted through agencies.

Banned Countries

The ecorrect list of eountries and prefixes that are
“banned” for Clanadian amateurs is: Cambodia
(XU, Vdet-Nam (3W8), Indonesin (PR, JZ0),
Laos (XW8), Jordan (JYY and Thailand (HS).,
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Fig. 1—Coaxial-sleeve balun for 144 Mc., showing the parts that make up the air-dielectric matching section.

Beer-Can Baluns for 144, 220 and 432 Mec.

Unbalanced-to-Balanced Feed, plus Impedance Matching

BY KEN HOLLADAY, K6HCP * and DON FARWELL, WASGYD **

HE coaxialsleeve bulun transformer has
several advantages over the texible type
—+ commonly used in v.h.f. work. The novel
agpect of the baluns described here is the use of
standard beer cans for the detuning sleeves.
"This is easier, less expensive, and certainly more
enjoyable than obtaining and provessing copper
or brass tubing.

This type of balun has been around for a long
time, but it has not been widely used, probably
hecause its properties have been doubted, und
because it is somewhat harder to make than the
type made by folding back & half wavelength of
flexible coux. The lutter appears to work well up
to at least 50 Me., but at 144 Me. and higher its
losses und matching yualities may be poor,
Checks made at 144 Me. indicate considerable
r.f. on the outside of such o balun, as well us on
the vouxial feed line, even when the s.w.r. is
moderately low. In these circumstances, moving
the balun from where it was taped to the boom
to a position at right angles to the boom changed
the s.w.r. noticeably.

At 220 Me. these conditions become worse,
und at 432 Me. the conventional flexible balun
may be all but useless. Length becomes so critical
thut it must be cut and connected with extreme
cure. Velocity of propagution varies so much
from one plece of coux to unother that an clee-
trical half wavelength cannot be cut by formula,

#7733 Rainbow Drive, San Jose, Calif.
** 172 Martha Ave., Saratoga, Calif,
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and balun radiation is uearly always excessive,
An eighth of an inch of error or a small change
in balun position may change its properties
murkedly. If you must use a Hexible-coux balun.
do not lay it along the mast or boom: mount it
in a fixed position perpendicular to the driven
element and boom. Clat it uceurately. 15d Tilton
described a good method.! Don't forget to take
soldering lugs and leads into necount.

Baluns described here are the so-called bazooka
or Type [ family; quarter-wave sections of air-
dielectric coux, equipped with detuning sleeves.
Theory regarding them is given in full detail in
Very High-Frequency Techniques, Vol I, Me-
Graw-1Iill Book Co.

Matching Various Impedances

The air-dielectrie coux forms a quarter-wave
“Q7 section. It can be made to continue the
line impedance, or trunsform it to any ofher
impedance within fairly wide limits by proper
choice of conductor diameters. The required im-
pedance for a “Q” section is obtained from the
formula,

Zu = \, r (1)
where Z,, is the impedance of the matching see-
tion, Z. is the line impedance, and Z#, ig the
impedance of the load. This information and s«
more detailed explanation may be found in any
ARRL Handhook or Antenna Baok.

E*V.hf. Antenna Fuacts and Fallacies,” Part 11, QST,
Feb., 1964, p. h0,
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After the desired impedance is determined
the dimensions required can be calculated from
the formula

7, = 139 log © @
a

where 7, is the impedance of the matching sec-
tion, as before, b is the inside diameter of the
outer conductor, and @ is the outside diameter
of the inner conduector. Or you can do it the
easy way, from the chart, Fig. 2.

Tor example, let'’s say you want to match 50
to 300 ohms, a common situation that cannot
be handled with a Hexible-coax balun. ¥From
formula (1) we find we need » “Q” section with
an impedance of 122 ohms. From Fig. 2 we sce
that a b/a ratio of 7.5 is needed. We can now
check the plumbing supply houses und the
Handbook wire table to find available materials
that will come closest to this ratio. We used
9/16-inch i.d. copper water pipe for the outer
conductor. (“Pipe” s sold in terms of id.;
“tubing” in terms of o.d.). Dividing 0.5625
inches by 7.5, we get 0.075 inch, which is very
¢lose to the diameter of a No. 12 wire. Using the
information of Table I, we can take care of
common impedance matching problems with
standard wire sizes and ©/16-inch id. pipe.
Many other combinations ean be worked out
from the formulag and chart.?

? The required outer-conduetor i.d. for various ratios
with standard wires sizes for the inner conductor may be
obtained from a chart appearing in the .lntenna Book,
‘Transmission Lines chapter.
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Fig. 2—Characteristic impedance of coaxial matching
sections for various conductor diameter ratios. The outside
diameter of the inner conductor and the inside diameter of

the outer conductor are used,
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Table I ~ Inner conductor wire sizes to be used
with 9/16-inch i.d. copper pipe outer conductors,
for various impedance matching jobs commonly
encountered in v.h.f. work. The impedance of
the main coaxial transmission line, Z, is given in
the left column. Next is the balanced load, Z;, to

. be maitched.

Zs, 0hms Zey 0hms Wire Size, A W.G.
50 72 4
50 200 10
50 300 12
50 450 18
75 200 12
75 300 18
75 450 24

The Detuning Sleeve

With just the coaxial matching section we
would still have an unbalanced condition. This
would be all right where the load is unbalanced,
but most antennas are balanced loads. This is
where the beer-can decoupling sleeve comes in.
Being a high-“Q” quarter wavelength of line,
open at the top and shorted ai the bottom, it
presents an almost infinite impedance to r.f. cur-
rents (at the resonant frequency) that might
be flowing on the outside of the coaxial feed
line.

Chaleulations show that a sleeve for 432 Me.
should bhe 6.25 inches long. Tn our search for
guitable materials we discovered that a half-
quart beer can was exactly the right size. Two
such cans are right for 220 Me. For 144 Me.
three cans and part of another are required.
For tips on soldering them together see October
1964 QST page 13.

Construction Hints

Assembly of the baluns is the same for each
band, except for the length. We've used two
methods: one for a fullv-soldered unit for use
where impedance adjustments ure not antici-
pated, and a bolted and soldered one that per-
mits changing the center conductor to change
the output impedance. 'To make the first type
for 432 Me. proceed as follows:

Select, a half-quart beer ean or other steel-end
can 6314 inches high. Do not use an gluminum
pop-top can. With a kitchen can opener remove
the top that was punched to remove the con-
tents. Locate the center of the other end and
punch a 34-inch hole.

Prepare an N-type chassis connector by turn-
ing down the erimped tlange on the back of the
connector so that it will fit inside the 9/16-inch
i.d. of the copper pipe to be used as the outer
conductor of the line. If you do not have access
to o lathe for this operation, filing or reaming
out the end of the pipe slightly will serve the
saime purpose, which is to make the pipe end
fit Hat against the syuare flange of the connector.

Ctut the wire for the inner conductor about one
inch longer than the pipe length, dimension B
in Fig. 3 and Table IL. Solder the wire to the

center pin of the N connector, Slip the copper
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BEER CAN
DECOUPLING SLEEVE

TEFLON WASHER
1§ THICK

pipe over the

center condue-

tor and onto the con-
nector flange. Solder it in
position, being sure to maintain
the connector and pipe in coaxial .
alignment.

(tut alignment washers from 1/1G-inch Teflon
or other good insulating material to fit closely
ingide the outer conductor and over the wire.
These washers must be a press fit.

Insert this assembly in the beer can (decou-
pling sleeve) and check for smooth fit. If neces-
sury, trim away any excess solder at the point
where the pipe joing the fitting, to mnake sure
that the fitting sets evenly aguinst the can bot-
tom. Clenter carefully, mark the four holes for
the connector mounting screws, drill, and bolt
in place. The flange can be soldered to the can
bottom, if you wish. Because of the weakness of
the ean bottom, you may want to strengthen
the nssembly by fitting the open end with a
press-fit washer of polyfoam, or similar material.

The other version, shown in exploded form in
Fig. 3, uses a brass bottom for strength. For this
type, cut both ends from the can. Using steel
wool or o file, remove the plastic conting from
the crimped flange on the bottom.

Fig. 3—The beer-can balun in exploded form.
Sleeve and outer conductor lengths are given

in Table Il The wire inner conductor should

be approximately 1 inch longer than B,

~COPPER PIPE
578 0.0.,%¢ 1.0,

f/"--'TEFLON WASHER

— BRASS BOTTOM PLATE Yié' BRASS
e DRILL & TAP FOR 4-40 SCREWS

= S0LID COPPER WIRE
-

N_CONNECTOR
g

4-40 SCREWS

Cut a disk about 1/32 inch larger than the
can outgide diameter from 1/16-inch sheet brass.
Punch a 34-inch hole in the center. Trim the hole

Table I — Lengtlw for the decoupling sleeve,
A, and copper pxpe outer conductor, B, for
1 44 220 and 432

A B
144 Me. 1034" 204"
220 Me. 214" 129"
432 Me. 3744 63Le"

edge with u knife, so the connector base will lie
flat. Cut the outer conductor from ¥4-inch pipe
(Continued on page 146)

Fig. 4—Three completed baluns.
A single half-quart beer can serves
for the 432-Mc. balun, left. Two
are right for a 220-Mc. model,
center, The 144-Mc. assembly re-
quires approximately 33 cans.
Except for iength, the inner portions
of the assemblies are all the same.
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A Transistor Audio Oscillator

Simple Unit for Testing Purposes

BY FRANK C. BAXTER, JR.,* W3SKL

PIEE many of my projects, this one was con-
L ceived several years ago. I was searching for

transistor oscillator circuits when I found
the one that is the basis for this article. I never
used the circuit in my work, but its simplicity,
performance and apparent low cost seemed par-
ticularly attractive for & picee of amatewr test
equipment. Therefore, I put the eircuit in my file
und only recently completed the building of the
ogeillator.

Principles of Operation

Fig. 1 shows the oscillator eircuit, which is
bagically the same as that described by Peter
Bulzer in Transistor (drcuits and A pplications.t
The ecircuit is clagsified as a “null-network”
ogcillator, the name being derived from the fact
that the frequency of uscillation is controlled by
a network that exhibits maximum attenuation

* HR B-Singer, Inc., Box 60, State
College, Penna.
E Carroll, Transistor Circuits and Applicaiions, McGraw-

Hill, 1957, p. 101.

Science Park, P.O.

Fig. 2—Bridged-T network discussed in the text.

(or “nulls”) at a single frequency. The null
network utilized in this oscillator, and drawn in
Fig. 2, is appropriately called a “bridged-T.”
Furthermore, because only resistors and capaci-
tors ure used as circuit elements, the network is
vorrectly termed an “ RC'” bridged-T. The null
frequency can be determined from the eircuit
values by the following equation:
1

T 2rRC e

where the resistance and capacitance ratios repre-
sented by b and k, respectively, are chosen arbi-
trarily.

BT, +22,5v; 5 520K
'_L—{ I|—o ™o I A 1
il
NN
330 - ’olo+
10K 25V

330K

-1V

100K

5—L7
8

|

Ll
@
<

FEEDBACKS R,
500
-
¢ 10K (bR)

e
I

3 14

A 44

02 004

(KC)

ﬁC)

Fig. 1 —Circuit of the transistor audio oscillator, Unless indicated otherwise, capacitances are in uf., and resistances are in
ohms (K= 1000). Capacitors marked with polarity are electrolytic; others, if not listed below, are tubular paper. Fixed
resistors are 2 watt. Capacitors and resistors corresponding to those of the basic bridged-T
circuit of Fig. 2 are identified with similar designations in parentheses.

BT ~-22.5-volt miniature battery {Burgess 4156).

Cy—150-pf. mica or ceramic.

lj—3-watt 115-volt lamp (GE FG616).

Q1, Qz, Q3—Germanivm p-n-p transistor (Lafayette 19 G
1502},
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Ri, Rz—Linear control.

S1~8.p.s.t. toggle switch.

Sg—-Phenolic rotary switch, 2 sections, 2 poles, 7 or more
positions.
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In addition to having a null frequency, the
bridged-T huas phase, attenuation. and bandpass
characteristics. For fixed values of € and &, the
attenuation and bandpass are determined by b;
the greater the value of b the greater the atten-
uation and the more narrow the bandpass. At
the null frequency the input is in phase with the
output. For frequencies other than the null, both
the phase and attenuation will vary between the
input and output terminals.

in summary then, the bridged-T c¢an be em-
ployed as a frequency-selective network by the
proper combination of resistors and capacitors.
There are, however, some practical considera-
tions. The equation shows that there are four
variables which affect the null frequency — £,
b, U/, and k. Becuuse b determines the network
attenuation, capuacitor tuning is preferred. In
this way amplitude changes are avoided. Fur-
thermore, the use of dissimilar tuning elements
cun be avoided by setting & = 1.

Precise frequency control is difficult to achieve
becuuse of the tolerunces and values of resistors
and capacitors normally used by the amateur.
The RC bridge is not a true uull network because
a complete null (infinite attenuation at u single
frequency) cannot be attained. Finally, but
not within the scope of this article, the use of
the network in the over-all circuit must be con~
sidered.

Circuit

In Fig. 1, transistor ()1 is an amplifier. 2 is a
direct-coupled emitter follower which has @3 as
the emitter load. In addition, €3 acts as an
amplifier with capucitor €y coupling the signal
from the collector of (s to the hase of (4. Kssen-
tially, @ und @y are acting ag a push-pull ampli-
Her, and this mode of operation appreciably de-
vreases even-harmonic distortion.

13y wvirtue of transistor action, a current at
point A is in phase with the current at point B.
Thus the lamp /3 provides a path of positive
feedback which, in turn, causes oscillation.
Furthermore, because the lamp resistance in-
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Rear view of the front panel showing the mounting

of the frequency-selector switch and frequency-

determining capacitors. $1 is at the upper right, and

Rz at the lower left, The spacers at the four corners
support the perforated subpanel.

creases with feedback current, the lamp tends
to stabilize the amplitude of the oscillation.

Since the bridge is frequency selective, the
circuit will oscillate at the null frequency. Also,
the bridge is connected into the circuit in such
a manner that a current at point C is 180 de-
grees out of phase with the current at point A.
‘Iherefore, the bridge provides a path of negative
feedback and aids in reducing distortion. Oscilla-
tion will occur when the amount of positive
feedback is slightly greater than the negative
feedback.

At this point it should be noted that the condi-
tion for oscillation depends upon a phase shift
oceurring in the transistor circuitry. Accordingly,
this circuit will cease to oscillate when the tran-
gistors cunnot produce the required phase shift.
Such # limitation generally occurs at high fre-
quencies.

In Sulzer's original oscillator, (VK-7228 were
specified, but 1 used close equivalents sold by
Lafayette Radio at a cost of four for 89 cents.
Although ihese bargain transistors oscillated
with the original ecircuit vulues, considerable
waveform distortion was evident. Therefore, the
trangistor operating points had to be adjusted
to produce a good sine wave. Specifically, I
selected new values for the emitter resistor of
()1 and the base resistor of (3. I also added a
few more switch positions and capacitors for 4
wider selection of frequencies. A third modifica-
tion wag required to squelch a parasitic oscilla-
tion at 2.5 Mec. The 150-pf. capacitor from the
base of (Jz to ground eliminated this problem.

Consiruction

The oscillator ig housed in a 6 X 6 X 6-inch
utility box. Most of the constructional details are
obvious from the photographs., The buaitery
switeh, level control, vutput terminals, and com-
ponents of the bridged-T network are mounted on
the front panel of the box. The remaining compo-
nents are mounted on a prepunched terminal
board (Vectorbord ), und the board is attached to
the front panel with spucers approximutely 214
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inches long. Transistor sockets were used fo
fucilitate testing, but they are not required. Of
course, the builder should exercise the usual
precautions when soldering transistor leads.

No mounting hardware was used to secure the
components to the Vectorbord. My technique is
to mount all components on one side of the board
and make all solder connections on the opposite
side, The component leads ure first bent to pro-
ject through the perforations. On the other side
of the board the leads ure again bent to meet the
proper connection and soldered together. Only
five components used were of the miniature type
80, with a better parts layout, the builder should
be able to use all standard-size components.

Most of the components cane from my limited
parts bin; consequently, the photograph of the
bridged-T shows mare capucitors than indicated
in the schematic diagram. This is u result of
paralleling capacitors to obtain the proper values.

I determined that seven frequencies were
sufficient for my needs. However, rotury switches

A transistor audio oscillator covering spot frequencies
in the range of 14 cycles to 17,000 cycles.

are usually manufactured in 6 or 11 positions:
thus there iy a possibility of expanding the
frequency coverage.

Adjustment

The oscillator is best adjusted with the aid of
an oscilloscope. The scope should be connected to
the output, the level control set at maximum, the
frequency switch set to the highest frequency,
and Ry adjusted to produce a good waveshape at
approximately 1.5 voltg r.m.s. output. The wave-
shape should then be checked at all frequencies.
Because of the circuit time constant and the
thermal delay of the lamp, the oscillator will
require u few seconds to stabilize in amplitude.
The various d.c. voltage levels shown on the sche-
matic were measured with a v.t.v.m. The total
current drain should be about 4 ma,

The table will give the builder some idea of

February 1965

g s
e T

=
.
.
.
’
,
.
.
B
.
.
.
.
.
.
.
.

e
s

v
e

Front view of the perforated subpanel, showing the mount-
ing of the resistors and frequency-determining capacitors.
i1 and Ry are in the lower right-hand corner. The transistors
and the shaft of Ry are on the reverse side of this board
—the side that faces the rear of the cabinet
in the final assembly.

what final frequencies to expect. The target
value was my design goal. The ecalculated value
was obtained from the equation by using stan-
dard-value cupuacitors. The actual value was
measured with a laboratory instrument. The
table ulso shows the maximum no-load output
voltage for the different frequencies, and the
total r.m.g. distortion plus noise meusured at full
output under no-load conditions. A test was also
made to determine the lowest resistive load for
the oscillator. As it turned out, under low loads
the circuit had a tendency to generate parasitic
uscillations. Nevertheless, good waveshape was
maintained down to 2200 ohms with 4 maximum
of 10 per cent drop in output voltage.

As previously mentioned, precise frequency
control is difficuit to uchieve. My approach to
this problem was first to measure each frequency
with an 1800-0hm resistor in the bridged-T net-
work, Then, because 1 felt that the mid frequen-
cies were the important ones in amateur radio
work, 1 muade small changes in this resistor until
I achieved a good compromise. My final value
wus 1500 ohms.

Type 2N1305s also appear to work well in this
circuit, although no actual measurements were

made, o5
Claleu-

Target  lated Aectual No-Load Distorrion

Freq. Freq. Yreq. Output Plus Noise

{c.p.8.) (e.p.s.) fe.ps.) (viromes,) fper cent)

20 20.6 13.7 1.9 not measured

200 206 174 1.7 (112
1000 1030 070 1.8 0.13
2000 2060 L1760 1.6 0.11
000 4120 4100 LS 0,14
10,000 10,300 10,600 1.6 0.09
20,000 20,600 17,000 1.3 0,06
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Amateur

Commemorative

Stamp

Dedication Ceremonies Held in

Anchorage and Washington

ing radio amateurs, on which we reported

briefly in January QST. was brought out
with appropriate ceremony in Anchorage, Aluska
on December 15, 1964. (n the 16th, there were
repeats in Washington and throughout the coun-
fry where alert amateurs and clubs arranged
local observances.

The program in Anchorage centered on a
luncheon sponsored by ARRL and hosted by the
Rotary (lub, with Heary B. Montague, Chief
United States Postal Tnspector, us principal
speaker. A. H. Romick, Clommissioner of (‘fom-
merce for the State of Alaska, represented Gov-
ernor William A. LEgan, Other guests included
Jay B. Christensen, Assistunt to Regional Direc-
tor, Post Office Department: Mayor Li. E. Ras-
muson: Postmaster Tony Schwamm: Leo k.
tMendorff, KL7CAH. president of the Anchor-
age Amateur Radio Club: LeRoy J. Davies,
KL7CUK, president eleet, AARC: Fdward
Schadek, president, Anchorage Philatelic So-
ciety: and John Carter, KL7TDRW, of the Clivil
Defense Radio Service. Donald DaFoe, president
of the Anchorage Rotary Club, was host and Mer-
rill Mael was master of ceremonies. ARRL

OUR long-awaited U.8. postage stamp honor-

General Counsel Robert M. Booth, Jr., W3PS,
represented League President Herbert Hoover,
Jr.

To add to the oceasion, Governor Iigan pro-
claimed Amateur Radio Week in Alaska for De-
vember 14-20. The Anchorage Philatelic Society
in cooperation with the Anchorage Amateur
Radio Association issued a first-day cachet featur-
ing a map of Alaska labelled “KL7” snd a bor-
Leuague, of course, had made available its official
first-day covers, of which some 40,000 were sold.
Other cachets were offered by philatelic special-
ists. Une estimate was that 750,000 stamps were
sold on the first day at Anchorage.

The amateur stamp was put on sale ab all re-
maining post offices on December 186, setting off a
round of locally-eriented ceremonies. In Wash-
ington, there was a luncheon sponsored by ARRL
at the Hotel Willard, attended by government,
military, civil and industrial telecommunications
dignitaries. To quoie vone speaker, the “dis-
tinguished guests” wuinumbered the “ladies and
gentlemen.” The head table featured Clarence
Tuska, {ex-IWD, IZT, 1AY) co-founder of the
ARRL and first editor of QS7T; ARRL General
Manager John Huntoon, W1LVQ, present editor
of OST; E. William Henry, chairman of the
tederal (lommunications Commission: U, 8,
Representutive Ralph J. Rivers, of Alaska;
ARRL President Herbert Hoover, Jr., W6ZII;
Frederick C. Belen, Deputy Postmaster General;
Joseph Baudino, for Broadecast Pioneers; Dr,
George W, Bailey, W2KI1I, sccretary emeritus
of the Inpstitute of [lectrical and Flectronie
LEngineers and past president of ARRL: and
Emil J. Willett, the commercial artist who de-
signed the stamp.

Bach year there are hundreds of requests for
commemorative stamps filed with the Post Office
Department by individuals and groups. Nor-
mally only fifteen are chosen, and thus the ama-
teur stamp is a signal honor. Our five-cent stanp

Anchorage head table: from left, Messrs, Rasmuson,
Romick, Mael, DaFoe, Montague, Booth, Olendorff, Davies.
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In the West—Los Angeles Postmaster Leslie N, Shaw sells
a sheet of ham stamps to WEMLZ, director of the ARRL
Southwestern Division for the years 1959 through 1964.

features a symbeolic design of a wave form and
part of a dial in purple with white lettering. The
original sketeh was in green snd was horizontal
rather than vertical; of several designs submitted
to the Post Office, ita selection was undoubtedly
based on its simplicity and ease of fitting the
Post Office’s mechanical and budgetary require-
ments.

A great many additional communities reported
gome observance of the oceasion with correspond-
ing favoruble newspaper, radio and TV publicity.
Among these are the following cities and towns
~bout which informution reached us before copy
deadline: Beverly, Massachusetts; Burbank,
Clalifornia; Casper, Wyoming:; Cleveland, Ohio;
C'olumbia, Tennessee: Columbus, Georgia; Cor-
pus Christi, Texas: Danville, Kentucky: DeKalb,
{llinois, Dover, Ohio: Fort Dodge, lowa: Griffin,
Cleorgia, Hiawatha, Kansas; Juneau, Alaska:
Klumath Kalls, Oregon: Lorain, Ohio; Los An-
geles, California; Mankato, Minnesota: Mount
Pleasant, Tennessce; McKeesport, Pennsyl-
vania; New Brunswick, New Jersey; New Haven,
Connecticut; New Orleans, Louisiana: New
Philadelphia, Ohio; Newton, Iowa: Philadelphia,
Pennsylvania; Princeton, Indiana; Russellville,

And in the middie—At Fort Dodge, lowa, Postmaster

WOLAR passes the first sheet to KGARA, prexy of the
Fori Dodge Amateur Radio Club. (Messenger photo).

Alabama; Ossining, New York: Sparta, New
Jersey; Springfield, Massachusetts; State Col-
lege, Pennsylvania; Sun Clity, Arizona; and
Woodbury, New Jersey. Our hearty congratu-
lations to the OMs and YLs who engineered this

publicity. (G5

First-Day Covers Still Available:

When the Amateur Radio First-Day
Clovers were processed in Anchorage on
December 15, we gambled and had a few
extra unaddressed covers prepared, be-
sause orders for the first~day covers were
still coming in and we dida't want any-
one to be disappointed. We still have some
of these left. They are all singles, unad-
dressed but carrying the amateur radio
gtamp and the official first-day cancella-
tion, and they will be mailed to you in an
envelope. Prices ure 35c each, three for a
dollar. Send your orders to ARRL Hq,,
225 Main Street, Newington, Conn.,
06111,

"-St raysis
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The East Coast V.H.F. Society gets ready for
Oscar . Shown here with equipment and
antennas for the Soclety station, WA2WEB,
are, leftto right, WA2INB/KL7ELA, WB2NCE,
WN2OHH, K2LME and WB2DQS, The antenna
has two 10-foot helicai radiators with screen
reflector, The transmitter uses a TMC SBE.2
exciter, home-built heterodyne uwnit, driving
4CX250Bs. For receiving a 416B converter
works into a Squires Sanders SSI-R receiver.

Proposals for schedules and experimenis are
invited. Address the Society’s Space Com-
munications Group, P.O, Box 1263, Paterson,
M. J. Additional Oscar plans will be discussed

at the Society Dinner, February 27.
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Building Fund Progress

HE GOAL of our Building Fund Drive is in

gight, and as of this writing just over Y09, of
the hoped-for $250,000 has been contributed. Let
our motto be “Complete the Drive in Sixty-
Five.” Will you do your part now?

League dJivisions vary econsiderably in their
individual accomplishments. On the Honor Roll,
having exceeded their quotas, are:

Canadian Division Hudson Division

Atlantic Division = New England Division

Dakgta Division Rocky Mt. Division
Several others are within striking distance.

The standings as of mid-December:

Northwestern  92.1% Delta 79.49,
Roanoke 88.2 West, Gulf 76.6
Southwestern  85.3 Atlantic 65.3
Central 84.3 Southeastern  56.9
Midwest §1.7 Great Lakes 55.5

The theme of much correspondence accom-
panying BF contributions in recent months has
been “finally got around to it,”” or “heen putting
it off,” or “sorry I'm so late.” If you're in this

SHIS CEREEOLATE (8 ARSRDID T4

w pratiful nppreastymn of financad suphoct

sl smalons s
B B ereatton of
a headgnsriess basdding for

LHE PMLICAN RAHO RELAY L0AGE £, iNt

[T YN

clags, start the Leaguc’s sceond half-century on
the right foot — do it now! Make checks payable
to the ARRL Building Fund., Contributions are
7.8, tax-deductible. A handsome certificate of
grateful acknowledgement, shown above, is sent
to each participant. Get one for your shack wali!

Members are Saying

Bnelosed is $1 for each yeur I've been licensed.
1t repays in only a small way for the enjoyment I've
had in reading the pages of @ST through those
many years. — WI1BOD

Enciosed find contribution. I wish all amateurs
realized how much we need the League and strong
leadership., — W6VON

I'm sorry that the enclosed is all I can atford
this time, but I'm married and in school which
should speak for itself! — W.A4IPB

Amateur radio is truly a hobby of many facets to
those of us who benefit from, enjoy and perhaps on
occasion earich it. Lee de Forest in his antobiog-
raphy Father of Radio most ably placed the ARRL
in proper historical perspective ay follows: ** Fore-
most in the world awakening to the marvels of
short-wave wireless will always be the American
Radio Relay League . . . No institution or organi-
zation has had so widespread an influence in popu-
larizing the art of radio throughout the world as
the ARRL.”

The ARRL as the embodiment of amateur radio
lasunched me on my carcer 32 years ago. Hnclosed
is my delinquent contributuion to the building
fund, — WOCSZ

I was introduced to amateur radio some 30 years
ago via an issue of @87, The League and its publi-
cations will always be synouymous with this fine
hobby. Thanks for your excellent work through
the years. Kneclosed is a fund contribution, —
WoYBQ

Bnclosed is a check for the building fund. I have
been away from ham radio for a couple of years so
I don’t know what you are building, but aunything
ARRL wants to huild is o.k. with me. — W.447T0C

I am giving not so much for the new Hq. build-
ing but to save some of the money ARRL has “in
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the bank’ so it can be used for other worthwhile
causes, such as incentive licensing. I hope ARRL
can, as & powerful agent working in behalf of the
amateur fraternity, lead the way to s new horizon
in ham radio, in regard to higher standards for
licensces and a new sense of pride in obtaining a
ticket, to keep us above the level of citizens band
fur enough so as to allow no comparison between
amateur operations and (B operations, as I am
afraid to suy the two ure becoming surprisingly
similar. Fver notice the similarity hetween 75
meters and 11 meters? -— K&UFT

Now that I have finally become an amateur and
a full member of the League, [ find it only fitting to
add my contribution to the building fund, with
thanks for the many benefits gained. — VVE3NSEB

Please acceept this small donation. ARRL has
heen responsible for me having a wonderful hobby
since the year 1921 and many amateur friends I
would otherwise have never known, ~— W4ADG

On behalf of the Kirkwond High School Radio
Club, KOAZV, I wish to present our sccond contri-
bution. We are all sware of what the ARRL has
done for amateur radio and realize that the only
way s organizstion like the League ean continne
10 succeod is with the full support of its member-
ship. — W.A0EV A, Seerctary

BEnclosed i1s my sceond contribution. My first
was mude while T was n member of the North-
western Division (K7LYN). It is evident that the
Southeastern Division — where I got my start in
ham radio — needs my support just as much, -
K4ZCM

A 6i-page cumulative index to QST is auvailable
for 25¢ postpaid, covering the yeurs [1950-1964. Re-
quest your copy from ARRL Hgq., 225 Main St.,
Newington, Gonn.
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The NCL-2000 Linear Amplifier

Tm«: NCL-2000 is National Company’s new
linear amplifier, capable of power inputs of 2
kw. p.e.p. on g8.b., and 1 kw. for c.w., a.m., our
RTTY. The amplifier iz completely self-con-
tained, with power supply and r.f. circuits in a
compact package measuring approximately =
by 17 by 13 inches. Frequency coverage includes
five bands, 80 through 10 meters. Two RCA
type 8122 ceramic tetrodes, with a total plate
digsipation of 800 watts, are counected in parallel
and operated in Class ABs. Any exciter with 20
to 200 watts peak output will drive the NCIL~-
2000 to full input.

The input circuit of the amplifier is untuned,
utilizing a resistor divider network for developing
the required driving voltage for the wmplifier
tubes. An added feature of the wmnplifier is that
the resistor network can also be used as a 50-
ohm dummy load for tuning up the exciter, with-
ot plate voltage being applied to the amplifier
tube.

An unusual feature of the amplifier is the grid-
biag supply. The essentials of the grid-biag
regulator circuit, on which a patent is pending,
are shown in Fig. 1. In order to operate the amp-
lifier in ABy, with low values of grid current, the
regulator cireuit is designed to hold the grid-bius
voltage constant st normal driving levels. How-
ever, when the grid current exceeds 15 ma. the
grid bias automatically increases. Output from
the bias supply, approximately —~80 volts, is fed
to the collector of )y, a series-regulator transistor,
Operating bias for the amplifier tubes is obtained
from the emitter of (.. The resistor network
R4l 41 R 49 carries a bleed current of 15 ma., and a
sample of the output voltage is taken from the
bleed network and applied to the base of the con-
trol transistor, ¢)2. The collector of the control
transistor is fed from the —s0-volt source through
Ry, The emitter of () is returned to ground
through CRy, 4 Zener diode. The Zener diode is

kept in its regulating range by the current
through K3 from the negative supply. When the
K122 grids start to draw grid current, the bius
voltage will tend to go more negative. This makes
the base of (J» more negative and more current
Hows through the transistor, causing the base of
(1 to go more positive, reducing the current
through the regulator transistor. This tends to
maintain the bleed current at 15 ma. and cancel
uny change in bias on the grids. When the grid
current exceeds 15 ma. the regulator van no
longer function and R, Ry, and Ky act a8 a
simple grid leak. Thus, if the amplifier is driven
past the point of regulation, the tubes will be
protected because the increusing grid current
increases the grid bias. (This is, of course, ac-
companied by nonlinearity on s.8.b., and is not an
8.4.b. operating condition.)

In addition to the points already mentioned,
the grid circuit also provides a.l.e. output. When
excessive drive is applied to the final, modulation
peaks resulting in more than (5 ma. of grid
current. will cause an audio voltage to appear on
the bias cirenit. This voltage is rectiied by a
voltage Jdoubler and is then available to control
the exciter gain automatically.

A pi-network tank is used in the output side
of the %122s. In order to maintain the proper
L ratios for working into a design-figure load of
40 to 6U ohms. additional capacitunce is switched
into the pi on both the input and woutput
sides of the inductor on 1) and S0 meters.
The inductor is a tapped coil, the proper
taps being selected by the baud switch.

Plate voltage for the amplifier tubes is
obtained through a voltage-doubler circuit
using silicon rectifiers. In fact, all the sup-
plies in the NCL-2000 use solid-state rec-
tifiers. The screen voltage is developed
from a full-wuve bridge circuit.

Fig. 1—-The grid-bias regulator circuit.
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The pi-network input capacitor and inductor are in the
upper left in this view. Just below the inductor are the
amplifier tubes, The antenna relay is visible through the
opening in the chassis top at the left rear. Near the rear
center is the blower motor and to its
right is the plate transformer,

Metering of the amplifier is taken care of by
two meters, one of which is switched. The plate-
current meter (not switched) has a fullscale
reading of | amp. The other meter cun be
switched to read plate voltage ifull scale 5000
volts), screen current up to 50 ma., grid current
50 ma. full scale, und exciter tune. in which posi-
tion the meter again reads grid current but with
the untenna relay switched to the transmit
position. This permits exciter adjustment with
the amplifier plate and screen voltage off.

The amplifier is set up so that either 115-
volt, 2-wire, or 230-volf, J-wire input can be
used. When the a.c. panel switch is turned on,
puwer ig applied to the bias supply and the 8122
heuters, and also to s squirrel-cage blower which
cools the 81223, A green dial lamp comes on with
the u.c. switch and ufter approximately one
minute warm-up time, snother dial light marked
“ready’’ enmes on. This indicates that a time-
delay relay has closed. This relay prevents the
plate voltage from being turned on before the
amplifier tubes have a chance to warm up. When
the plate switch is closed, snother dial lamp
comes on. The plate switch is connected to a
relay which controls the primary of the trans-
former for the plate und screen supplies.

The remaining panel switch is used for chang-
ing from e.w. to ss.b. vperation. In the ¢.w.
position the plate and sereen voltages on the
amplifier are I800 and 290 volts, respectively.
This iz determined by a tup on the plate and
gereen transformer primary. In the s.s.b. posi-
tion the tap is changed and the plate and screen
voltuges are 2500 and 400 volts,

The umplifier is designed for a peak input of
2 kw.. which meuns running the tubes at 2500
volts und %00 ma. With an efficiency on the
order of 60 per cent, the output is approximately
1400 watts peak. \When going to cw., I-kw.
input is 1500 volts at 550 ma. The NCL-2000 is
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designed so that when the amplifier is tuned up
with w 50-ohm load to a c.w. input of 1 kw., all
vou need do is switch to the s.8.b. position and
you are properly tuned up for s.8.b.

Control circuits in the amplifier include u
huilt-in antenna relay, which is opened or closed
hy the plate switch when two external terminals
are shorted. These two terminals cun be con-
trojled hy the exciter send-reccive switch or
VOX. If the exciter is a transceiver, all you need
do to operate *‘barefoot” is to turn off the um-
plifier plate supply and make sure thut the multi-
meter switch ig not in the exciter-tune position.

An additional contact on the antenna relay is
used to open the ground return of the sereen sup-
ply since the idling current of the %1228 is 250
ma., which would cuause considerable noige gen-
eration. Opening the screen supply eliminates thig
problem,

The instruction manual is complete with de-
tailed tune-up instructions and trouble-shooting

The resistor network for grid-input circuit is in the upper
left corner. Just below the bank of resistors is the pi-net-
work output capacitor, A bottom plate which seals off the
tube compartment has been removed for the photograph;
the tube sockets are visible in this compartment. At the
right are the electrolytics used in the plate power supply.

information. Top- and bottom-view photographs
are included with all components cleurly iden-
tified, a feature we heartily approve of. A chart
of voltage and resistance checks is also included.
--------- WiiCP. e

National NCL-2000 Linear Amplifiex

Height: 738 inches.

Width: 163 inches.

Depth: 1234 inches.

Power Requirements: 110/120 volts
50/60 ¢ycles, 220/230 volis 50/60

eycles.
Price class: $585.00.
Manufacturer: National Company,

37 Washington St., Melrose, Mass.
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nE fourth annual World-wide S8 contest for

the RTTY ers featured the best propagation
conditions that have existed since the advent of
this event. As a result, the participation by the
averseus group was by far the greutest in any
RTTY contest since this made of communication
started. The top three leaders all had higher
scores than the top scorer of last year. Once
again Bruno Riffesser, 1IRIF, took the honors
with another of his outstunding performances.

1TRIF would still be top scorer without the special multi-
pliers, Bravo Brunot!

TIRIF topped his closest competitor by nearly
8000 points and topped the best score by a North
American participant by over 20,000 points! It
is interesting to note that Bruno’s score was so
tremendous that without the additional multi-
plier which the rules allow for stations outside
of the North and South American Continents, he
would still have been the grand winner by a
narrow margin. In other words if TIRIF had
been allowed only the same multipliers ag o W
station he would still have won! This ig indeed
an exeeptional feat of operating.

Jonditions from the South Pacific areas to
the Stateside gang were very poor which is an-
other unusuul circumstance. For the first time
in the short four-year history of this contest.
Agis was not represented so no contestant was
able to manage all six Continents although many
worked the five Continental areas that were
active. 5SA5TR did a fine job of giving the gang
their African multiplier. Many new stations
showed up in Europe for the first time in this
annual jamboree. Another encouraging feature
was the large increase in VE activity this year.
The (lanadian gang showed up in strength and
guve a good account of themselves. DX contacts
on both 40 and 80 increased to a large degree
and for the first time several of the gang made

W 2RUI, 2nd-high W-station, tops in the second call area,
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Results Fourth Annual RTTY World-Wide
Sweepstakes

Propogation favors October 17-19 Event

some fine DX scores using 10 meters. A weak
spot in the SS was noted again this vear by the
committee when a survey of the logs showed
that less than one third of the stations partici-
pating bothered to file logs before the deadline.

- \WECG

TOP TEN
TIRIF .........58840  W4EGY ....... 20,876
DLIVR . .. L9850 KBMYF .. ,.28,731
[1AHN . .. 10,600 WIVKO ..., 2%,656
KSDKC . 33444 KP1AXDM .. ... 24,954
W2RUI.......04,140 Ks8KDW ......2L916

SCORES

KSDKC,

WI1AOH.
WIGKS. KRMYP

1P WRKDW
WRFWG

4,500
L.olis552




articles in electronie literature which describe

the new voice-controlled computers. Accord-
ing to these articles, computers will accept verbal
commands, thereby simplifying the program-
ming. In a way, it’s like commanding your dog to
sit, speak, play dead, and so on.

The thought oceurred that such a system must
he able to recognize certain syllables and that this
racognition might be applied to filter theory to
reject the repetitious phrases, the clichés and the
“in” jargon of the amateur. The savings on the

‘PERHAPS vou have read some of the recent

DOESN'T HE
SAY SOMETHING,

The
“By Golly!” Filter

A New Kind of Selectivity

BY P. E. ECKBERG,* WABVSC

ear and on the patience would make s selective
“word filter” a really worthwhile project.

Bo, several weeks and a couple of junk boxes
later, it emerged --- the “by golly” filter. Of
course, the first model was a breadboard version
and quite unsophisticated but it attenuated every
“by golly” by at least 30 decibels. A considerable
amount of experimentation brought this figure
down to 50 decibels or, for all practical purposes,
to total silence.

Installation of this filter hetween the first and
second audio stages of the receiver brought amuaz-
ing results! Here is an excerpt from an early
40-meter phone contact:

“Well, = wmeme , you sure have a very (35
----- . Real armechair copy,

* 16 LaBSalle Drive, Moragu, California.
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As vou ean sce, not one by golly”’ got through!

With such promising results, work was started
on o ‘“‘gee whiz” version hut unfortunately it
developed a tendeney to drop ouf ull Welsh
station identificutions (GWs) and had to be
sbandoned. It didn’t really matter as there are
not many “gee whiz”’ addicts on any more.

Just about this time o real breukthrough
occeurred. An obscure article published many
vears ago with the title Electronic/Semantic
Analogies” was found in a local technical lbrary.
This article contained the mathematical approach
which allows the reduction of complex verbal
stutements into electrical analogies, thus render-
ing them suitable for filter-design caleulations.

The possibilities now became exciting! First
came the “very Q5" filter (how Q5 can you get?),
then the “old cotton picker” filter. These were
followed by the “see you down the old log”, the
“real fine business, by George””, the “thank you
for the shout”, und the “old buddy” versions.

With all of these filters installed in the receiver,
4 real operating problem appeared. While it was
pleasant not to have to hear all the “by gollies™
aud “very (5s”, vne recent 20-meter sideband
contact turned out something like this:

“WABVSC, this is WAGKUF. Well, -

----- FOU o mmmmmmss s e e i et
2. 1

You have o —- - signal here in the San Fran-

CISCO Arew, == =m—=-’’

As you cun see, it was difficult to fell if T was
arm-chair copy, as the filters were chopping out
all of this guy’s fuvorite expressions,

The next development, therefore, was a ‘“ham-
expression translator” that would eonvert haum
jargon into vommon English expressions. ** Heur-
ing ald” emerged as receiver, “sky hook” wus
converted to antenna, and “hi” came out as a
jolly chuckle.

The problem with the translator, however, was
the need for logic cireuitry that would distin-
guish between similar or identical words, such as
“hi” and “high”, for example. Otherwise a
chuckle could appear where it wasn’t expected!
*High fidelity " might einerge as “ha-ha-ha fidel-
ity " which wasn’t too desirable. The answer was a
logic-unulyzer circuit which analyzed the sentence
context and translated only “ham expressions,”
allowing legitimate words to puss through un-
altered.

For those who are interested, production
models will be available shortly and will be fur-
nished with installation instructions, diagrams,
and two sets of original fuctory cuartons (the
second set for resale purposes). Fach filter-
translator is guaranteed to attenuate auy 10
unwanted phrases by at least 50 decibels and will
translate an equal number of ham espressions.
Please specify your choice of “hi” filter — gig-
gles, chuckles, and belly laughs are available.

Ho anywuay, you old eottonpicker, any time you
hear me on, give me a shout and we’'ll have a fine
business QSU, by golly. See you later down the
old log. Hi! &=
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For Public Service

Simulated Emergency Test—1964

The Story of an Important Annual Activity in Which You Should Have
Been Involved

BY GEORGE HART.* WINJM and PETER CHAMALIAN,** WIBGD

HEN a particular activity which is bene-
SK/ ficial to the amuateur service shows an
increase from one year to the next, this is
because of the hard work of those who partici-
pated the year before, und those who formed the
leadership, in getting new personnel lined up
and in promulgating an interesting program.
When it shows a decline, this is usuully attrib-
uted to inconsistencies in the statistics which
seemn to show a result that is probably untrue.

The unnual Simulated lmergency Test which
was conducted in October of 1964 was of the
latter nature. Most of the statistics were down,
but prior to the analysis we would have taken
bets that they would be up even from the all-
time high of 1963, We just don't believe that
interest in public service is down from last year,
even though the SET statistics show a decrease
in participation in this particular activity. Here
are some of the reasons why the drop may have
oceurred:

i1) An actual emergency existed in o wide area
of the south central states, which may have super-
seded participation by many ECs in that area.

(2) The general level of activity is so high that
fewer ECs felt that they needed an SET.

{3) SCMs und SECs may in some cuses have been
over-zealous in weeding out ECs who have not com-
plied with reporting requirements but who are
nevertheless nctive.

14) Generally poor operating conditions.

(5) Football games,

() Defection.

The last-mentioned is put in this position be-
canse it belongs there. We refuse to believe that
there is auy significant segment of amateurs who
are so illogicul that they would desert the one
ARRL program in which everyone is in favor

"# National Emergency Coordinator, ARRL,
** (Communications Assistant, ARRL.
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because of some phase of the over-all program
for the upgrading of amateur radio of which they
disapprove.

But, excuses excuses! The 1964 SET had many
good points, and we hope herewith to detail
some of them and give due credit to those who
did the most in putting it over.

What is the SET?

For the benefit of thuse who are curious about
all this, let us point out that the Simulated
Emergency Test, usually ubbreviated and pro-
nounced SET, is an annual activity intended
hoth to put our Amateur Radio Public Service
Corps (ARPSC) organization through its paces,
for self-criticism purposes, and to demonstrate

Operators at W6CXO, Red Cross amateur station in San
Francisco, including (1. to r.) WASYCY,
WEIWEF, W6GGC and K6CQC.

to the general public and the agencies we serve
or are capable of serving that we are adequately
prepared. 1t is usually set for a particular week-
end in the fall, at which time we set up u special
gchedule of National Traffic System networks
to handle the expected load of traffic. Each local
unit of the Amateur Radio Emergency Corps,
one of two divisions of ARPSC, is asked to con-
duct a local drill simulating an emergency of the
type that is likely to oceur in that area. If they
ure unable or find it inconvenient to do so during
the designated weekend, any such drill held
within 4 month before or after those dates can
be counted as the SET. Each AREC member ig
agked to originate at least une message. The
einergency coordinator solicits messages to his

Lavderdale and Colber Cos., Alabama EC, WA4HFE
during the SET.,
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Here's the gang that operated at various times from

K3OTS. Left to right are W3GGZ, K3UIY, KSWNG {EC

Beaver Co., Pa.) and K3OTS, SEC WPa. {Photo courtesy
News-Tribune, Beaver Falls, Pa.}

national or regional headquarters from the Red
('ross and civil defense, and sends one himself
to the national emergency coordinator report-
ing briefly the results of the test.

Most of the statistics come from the mail re-
ports sent in by ECs on behalf of their AREC
groups.

The National Traffic System (N'TSS, the other
division of ARPSC) has the principal responsi-
bhility for handling all the traffic over distances
outside the local AREC area of jurisdiction: in
fact even muny of the AREC nets are part of
NTS. The 1964 and 1963 SKET were the first
ones in which the NTS undertook to do this, and
this last year the system did a really bang-up
job, us we shall sce later on.

Served Agencies

The ARPSC serves any or all agencies that
need and want its services and are willing to co-
operate. This includes all agencies, both govern~
ment and private, which in some way serve the
general public. One of the principal to-be-served
agencies i the American Red Cross, with which
the League has recently revised and renewed u
long-standing agreement. Another, most impor-
tant of recent years, is the Otlice of Civil Defense
of the Department of Defense. Still others in-
clude telephone and power companies, luw en-
forcement agencies, other government depart-
ments or agencies, news agencies and newspa-
pers, radio and TV stations, and you-name-it
we-serve-it.

Only with the Red Cross, however, does
ARPSC have an over-all working agreement.
Civil defense, of course, is served through
RACES, itself a part of the amateur service and
one of the primary functions of ARPSC. Other
agencies are served at local levels, depending
primarily on the relationship established be-
tween them and the local AREC group.

Thus, the emergency coordinator’s function is
of the utmost importance and carries with it a

Who sez YLs don't participate? Here’s KBTGU taking traf-

fic from the two-meter net during the Jackson, Clay and
Platte Cos., Mo., operation,
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high degree of responsibility. The SET is pri-
marily a local operation, although the long-haul
aspect hus received more emphasis with entry of
NTS into the picture.

Local Aspects

Whether or not an EC chooses to conduct a
gimulated emergency test is cntirely up to him
— or, more correctly, up to him and his AREC
group, for one can do nothing without the other.
This year's data show that 282 out of approxi-
mately 1400 emergency coordinators found it
possible to conduct such a test. Those who did
go deserve the greatest credit, and we shall en-
deavor to give it to them in the statistical analy-
sis to follow. Where were the rest of you guys?

Long Haul Aspects

The biggest complaint from N'T'S participants,
from local right up through TCC level, was that
there wasn’t enough traffic to keep them busy.
If all 1400 ECs had tuken part and each origi-
nated at least one message, in addition to get-
ting messages from their Red Cross people and
e.d. officials, most likely there would have been
enough traffic to keep everyone busy, und some
would surely have been swamped. But with less
than oue fourth of KCs reporting, and some of
those not bothering to originate messages, many
of our NT'S nets, most of which set up extensive
extra sessions to take caure of the expected load
and simulate emergency conditions, were left
high and dry and dependent on routine, non-
NTS traffic to keep them from fulling asleep.

The NTS operating schedule was based on the
pretise that in an emergency the system would
operate in bi-hourly cyeles or, in effect, continu-
ously. Local, section, region and area nets simu-
lated such emergency conditions during speci-
fied periods during the SIT. embracing times
from 2300 Oectober 3 to 0R00 October 4, and from
1800 Oct. 4 to 0700 Oct. 5, all GMT, for a total
of eight bi-hourly eycles instead of the routine
two in each area. The Transcontinental Corps
(T'CC) set up schedules to connect all sessions of
all area nets. The procedure was for local net

63




Prince Albert, Sask., EC, VE5BY, during the SET operation.
Appointed on Sept. 1, he set up the entire SET operation
and signed up more AREC members than any
other EC in the area.

representatives to report their traffic into NTS
section nets, whence it would proceed through
the system toward destination. Truffic from
KCs and SECs to headquarters wus designated
“test priority,” a8 was official Red Cross and
¢.d. traffic and that from any other served agency.

It is realized that operating according to a
schedule which eliminates late hours is unrealis-
tic ag to & reul emergency. In such a contingency,
of course, those NTS nets required for emer-
geney woperation would operate  eontinuously
throughout the night, regardiess of convenience.
For test purposes, this is not only unnecessury,
but impractical — because we know all con-
cerned would turn out for the real thing, while
for practice or test purposes o relatively small
percentage would respond.

Is this an indication of indifference on the
part of NTS operators? Not at all. (On NTS,
who neceds practice? The system operates every
day, 365 days a year (366 on leap yeurs). In
the SET, NTS merely showed that it can do all
the time, or ag often as necessury, what it does
onee every day in the year,

The biggest need is closer liaison between
loecal and section level nets, so thut more of the
traffic would follow established routes and less
of it be handled on & haphazard basis.

f NTS’s 100-0dd nets, we received reports on
the form provided from 35 of them —a per-
centage a great deal higher than that of ECs
who reported. Seven other nets reported on the
standard form. Analysis indicated that N'TS nets
put in a total slightly short of 322 net hours
during the weekend and o total of 4,454 message

handlings. Of these, 20 were classified “emer-
gency” T02 “priority” and $667 “routine.”
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Now someone is going to add up this breakdown
and tell us it doesn't equal the total. Never mind,
we know it already. A few of the reports did not
break down the traffic into precedences, just
guve us the total.

This is. of course, just the reported total, We
know that many more nets were active who did
not, report, or whose SET traftic was included in
their regular monthly total, and there is no way
to separate it. From horseback, we would guesti-
mate that the NTS total was about three times
the figures above, making a traffic total of over
13,000 — not. bad for a weekend’s work, beur-
ing in mind that neuarly all nets were operating
far below cupacity even during the time they
were on.

Here is a breakdown of reports received:

National Trafiic System.

P'rior- Row

Net Hourg lfr. lwrurg ity tine
EAN 8 3 75 569
CAN i6 ( 1 SR 346
PAN 16 2 25 235
IRN B 7] 4 T
SRN i6 1 11 178
4RN 7 @ 43 303
RN5 32 1 71 434
RNG 16 1 15 4
8RN 10 1) 20 106
9RN 8 (4] 8 54
FCN 16 1 0 bli]
TWN 5 e e
BREN (Va.) 3 0 16 PES
NCN (N.C.) 8 0 13 87
AENB (Ala.') & 4 ) 32 13
AKENR (Ala.) 4 . 0 9 75
AENT\I (Ala.) 4 )1 )] 20 184
AENO (Ala.) 2 0 1 2t
AENP (Ala,) 8 i 0 11 58
Newport Co. (R.1.) 2 % 1] 0 £
CN ((enn.) 17 3t 7 RO 147
WFPN (Fla.) 18 7 V] b 2
SCN (Calif.y 22 57 0 g 449
M RACES (Jla.) + 119 0 2 117
Ci8N (Ga.) 16 173 4] i1 162
Me., 2M + 20 [} 20 1]
GOEN (Okla.) 3 @47 0 7
MDD (Md.-Del,) 16 140 4] i1 129
OQN (Ont,-Que.) 14 65 L 4] i
O8N (Qhio) 2 5 0 3 (1]
SCEN (3.C)) R H 0O 0 5
Twin Lakes (Ark.) i 5 0 5 0
WSN (Wash.) 18 31 0 0O 31
MISS 1 4 0 0 4
AENT (Alay 1 11} 0 0 10
NIS (N.Y.) 7 S 0 25 30
EPA (Pa.) 16 193 e - e
AREC (Ala.) B Faid 1] I 231
BEC-TH (N.Y.) 2 18 1] 0 18
SEC-6 (N.Y.) 2 14 0 0 14
SEC-2 (N.Y)) 2 29 0 0 29
VN (Va.) 16 148 - o e
BCARPSC (B.QY) 2 2 0 2 0
Tamaqua (Pa.) 4 12 1 11 0
Non-NTS Nets.
Randolph (Ind.) 1 4 0 0 4
Kvergiades (Va.) 5 64 @ 14 23
Milton-Northum- i )

berland (Pa.) K] 8 0 0 8
Blue Valley (Nebr.) 2 i1 11 0 0
Spiderweb (Minn.) 1 4 3 0 1
Henry Co. (lnd.) 1 0 (v} 0 0
Chautauqua Co, ) ]

(N.Y.) 2 0 4] 0 0

Red Cross Participation

The American National Red Cross has always
heen a principal participant in our SET, and in
1964 the participation hus been even heavier
because of the recently revised understanding
hetween ANRC and ARRL (sce page 20, Apr.
64 QST). We present the following summary of
Red Cross SET operutions as received from ares
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Front to back, WA4NXY, W4FNE and WA4LAGN operated
during both Hurricane Cleo and Dora, and then in the
Orange Co., Fla, SET.

offices and national headquarters in Washington,

Prior to the SET, national headquarters sent
out a bulletin to all four area officesg instructing
them how to enntact amateurs and specifically
what to do in connection with the fortheoming
test, including g suggested letter of instructipn
to chapter officials. This letter resulted in many
chapters receiving information on amateur radio
availability because it included the eulls and
addresses of local ECs and other ARPSC offi-
ciale to be contacted.

Red Cross area offices are located at Atlanta
{Southeastern), Alexandria, Va. {Hastern), St.
Louils (Midwestern) and San Francisco (West-
ern). In each area an amateur station wag set up
to handle traffic from Red Cross chapters to ares
offices and vice versa, during the SET.

The Southeastern Ares office in Atlants pe-
ports 85 messages sent and 92 received. The
station used was W4DOC, club station of the
Atlanta Radio Club, with the following ama-
teurs assisting either as operutors of W4DOCO or
from their home stations: K4MDC, W4s WKP
YE FOE PIM J WO, WA4HHE.

The Western Area office in San Franecisco
operated W6CXO, club station of the Naval
Shipyard Amateur Radio Club in another all-
out effort to make contact by amateur radio
with Red Crogs chapters in the ares. Op Oct. 1
and 2 gome 864 essages were originated by
W6CXO0 and cooperating  stationg K6TW)J,
W6BIP and W6QIE. Then on e, 3-4 WeXCO
was manned by W6JWTF (ip charge), W6GGC,
WOGHTI, W ABYCY, W6IMP, WGOPL, WeFAX,
K6CQC, WBsFBS, WN6MOK and WB6FDM.
K6GRX tied in with the Calif. RTTY Net. By
the end of the month, 146 replies or acknowl-

WBMCW, Asst. EC, operated the Dayton, Ohio Red Cross
station during the Montgomery, Greene and
Preble Cos, drill,
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edgements had been received from chapters
addressed, congidered by W8JWF to be an X~
cellent showing. The NCEFs, the Mission Trail
Net (3854 ke.) and MARS channels were used
during the operation.

The Eastern Area office reports 64 messages
sent and 118 received, This area utilized the
services of WAPAY, club station of the Northern
Virginia Amateur Radio Club, and 25 of its
members, including the following prineipals:
K4s MXF MLB, W4s HFIT (Alexandria Radio
Club) MXU ZMC OP and RITA.

The Midwestern Ares office in St. Louig oper-
ated the St. [Louis Amateur Radio Club station
KOLIR and the operating services of Alfis KJIX
TOV, s BGO DSW. KOAEM operated his
home station. A total of 115 messages were sent,
from this office und 75 received.

National headquarters in Washington did not
originate any messages, hut 52 were delivered
by local amateurs. The opinion expressed at the
national level wag that analysis of received
traffic indicates g marked improvement over
previous years in aceuracy and delivery time
attributable to placing traffic in organized net-
works. The 64 SET was charucterized by an
increase in chapter participation and greater
area support, believed principally a result of the
revised understanding  between ARRL and
ANRC.

The following quote comes from the Fasfern
Area Office: “We foal the operation wus very
suecessful one and as g4 pesult shows that lack
of normal communications facilities in o disaster
situation in almost any section of the Kastern
Area should not he g major handicap to getting
the job done.”

The national office wishes to express its deep-
est appreciation for outstanding support rend-
ered by area office collection stations and to all
those umateurs who supported local chapters.
We regret lack of 8pace does not permit us to
list all the callg,

Headquazrters Traffic

Headquarters received 308 messages reporting
SKET operations. W1BGD and WINJM divided
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up the time and concentrated on receiving this
traffic on the Clonn. Net and the NCEFs. With
W1AW in temporary operating quarters in the
bagement of the building and with most of the
traftic coming through NTS, the headquarters
station, which usually collects the most, this year
failed to collect a smidgin. The following deliv-
ered SET traffic to headquarters in the nmount
indicated: WINJM (124); WIBGD (113):
WIBDI (19): KiPQE (17): KILFW (10);
WIEFW, KIRQO and WI1YBH (5); W1DZM
and WIPTS (2); WAIBUL, WIKCH and
K1ZYF (1). {Some delivery stations were uni-
dentified.) Of the 308 messages, 170 were reports
from KCs, {38 were from other AREC members,
net managers, SKECs or other officials.

Statistical Analysis

We present below the customury analysis of
statistics derived from the mail report forms
submitted by KCs or persons acting for ECs.
The non-competitive scoring system remains the
game from year to year because AREC groups
try to beiter their previous scores, but in any
event contribute as many points us possible to
the national total. The “standing” by sections
is based on four factors involving reports and
total points. Inevitably, the more populous sec-
tiong would tend to place higher. However, we
note in passing that the perenniel high scoring
gections are not the greatest in amateur popula~
tion, while those with high population often
place comparatively low. This just goes to show
that effort and interest play the biggest part.
How did your section place, compared with last
year (in parentheses after your section's point
total)? What did you have to do with it?

Figures in parentheses are 1963 scores for comparison:
Total Reports Recetved: 282 (325)
By Mail: 217 (875)
By Radio: 1680 (186)
By Hearsay: L7 (14)
Total Reported AREC Membershin: 7320 (9014)
Tatal Known Participation: 3697 (4459)
Mabiles & Portables: 1150 (1488)
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WABKYN and WABKKQ in the AREC communication cen-
ter, in the Red Cross office, Monroe, Mich, before the SET,
Things were too hectic to take pictures

during the operation.

Fixed Stations on Emergency Power: #35 (260)
AREC Messages Sent to SEC: 2285 (2698)
HC' Radio Reportsto ARRL: 156 (177)
Per Cent Received by Radio: 265.0 (559,4)
Total Points Compiled: 30,524 (36,449)
AREC Groups also heard from tn 1968: 148 (185)
AREC Groups bettering 1963 score: 62 (71)

Reporied
AreaofJurisdiction by Points
1. IOWA (25 reports) 1328 (1)

Buchanan Co,1 2, 8 E#VQL 21
Buena Vista Co.! KgEVC 44
Cedar Co,1:30 K@HCL 24
Cherokee Clo.1 Kd¢TBO 83
Clinton Co.1+% 8. 18 KogsCw 158
Floyd Co,3 KoYvu e
Crardner Co.8 WAGSSW e
Handcoek Co.2 WAGTSW a2
Hardin (fo.# WAMTEX

WaFDA 39
WAGANMX 24
Ke1Qv 41
wecqQe 50
WASDQD 31
K6QKR 158

Humbolt Co.l % 8

ida Co,tv3

Jetferson-Van Buren Cos.1» 2
Jones Co,1s 8 82

Wossuth Co.1 8 =

Linn Co.t-?

Mills-Pottawattamie Co.t» 26 KpPOI 116
Muscatine Clo.3 o -
Pocahontas Co,1r 3 KOZKA a1
Palo Alto (o8 WAICKZ .
Plymouth Co.! Kpywe 89
Sac Co.? wayoz 3
Scott Co,1. 18 JKOMBT 33
Story Co.! K@YLO 99
Wapello-Davis Cos.1» % 8 KeYPP 21
Webster (lo.1: 8 K@ARA 71
2. ALABADMA (13 reports) 1799 (5)

Alabama Gulf Coasti t» % 8 K4THT 559
Blount (o1 % 8 W4ATSY 4

KEtowah Co.tv 3 W4PAC 38
Pranklin (o148 W4RLS 101
Huntsville 3 K4ADK s
Lauderdate, Colber Cog, 1 2 WALHTE 130
Limestone Co.ir 23 K4Y KA L)
Macon (ot 208 K4HIX 100

Active in the Gloucester Co., N.J., test, WA2WWF oper-
ated mobile, while WA2TOW is shown
here with the clip board.
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Madison Co.1+ 43 W4YFN 338

Marshall Co.t. 2 K4WIS 03
Morgan Co.1- 2 8. 16 K4WHW 168
St. Clair Cla, b0 2 KINUW 76
Tuscaloosa, Pickens Clos.1r 3 K4(i1 X3 70
3. KASTERN FLORIDA (14 reports} 2574 (2)
Alachua Co,ts 2017 WAKZL 291
Broward Co.t K40AP 165
Clay Co, ¥ 3019 WAWHIK 16
Desoto Cout ... -
Duval Co.br 3 waGUJ 218
Manatee ('n.1+ 2, 8 K4ILB 12
Nonroe ¥ WA40XH ..
North Dade Co.4 K4GPT 548
Orange ("o.! K47ZXS 558
Osceola (‘o2 W4DDW 71
Polk Co,b 2 8 WAFP 201
HSarugota Co.tr 218 W4 DSH 2
South Dade Coa20 3 W4RQP 177 i
St. Lucie Co.t W4RGT &1 i i =
3. OHIO (15 reports) 1811 (10) After completion of their SET, members of the Terry Co.,
Ashtabnla Col RKRLXA 66 Texas, AREC assembled for this shot. Left to right are:
Buller (‘0.1 2 WSMGA 87 WSNFO, Asst, SCM, K5LF), W5AMA, K55
Clearmont C'o,3 WSOWP . GEC JST-LFI KWZ.
Drayton 3 WSHIQ e
Franklin 0,13 WRETLU 210 Johnson Cln.1 KeQJT 107
Hamilton (Yo.3 W&SQIK P Madison Cln, 13031 WOIrwWH 101
Harrison (0.1 K8LGB 11 Morgan (o, 3 WOZSIK 90
Jefferson Co¥ L, 160 Randolph Co,1 WAQULKTE 47
Thicas (i1 2 KRTVW 502 Ripley ('n.t KOPYNM 27
Montgomery, Greene, Seymours WOIRTIH PPN
Preble Cos.t WSILC 214 Wayne Co,} KIQAN 120
Tortsmouth 3 K8BNL s 7. TENNESSEE (11 reports) 1044 (3)
Richland (‘0.3 WASMBR .... Rristolt 2 W4YATU 137
Rbss (‘o1 22 KWRSURB 133 Davidson (o, 0, 48
Stark Co.t KRUBK 204 Ciibson (fo.1- 3 WHIGW 27
Vian Wert Lot 3 K8PFD 194 Cireene (!0,1. 8 WA4PED 34
Madison (0.3 WAKAT .
""" ” Oakridge, Andergon Cos,t: 3 Kivor 105
Orange (o3 KiZXSs ‘e
Roane (ot 12 W4VNU 1
Rutherford ("ot 210 WARZE 73
Shelby Co,t: 8 K4 FZJ 428
Kullivan (o L2 8 18 WATYV 131
R. NORTHERN NEW JERSEY (12reports) 753 (7)
Belleville!: 2 WA2BNTF 7e
Brielle? WAZMXR
Klizaheths W2IIN e
Englewood? WA20CCTF [¢B
Fanwood!: »3 W2H XD 56
Jersey City* W27 AL RN
Aladison Twnshp!: 3 WR2ALE oy
Aorris Co.1: 3 K2ZI'T 174
Oakridge, Dover, Boonton3 .. ...... R
Red Banki- 8 WB2BCS 184
g South Amboy!: # 8 K2BEV 70
Sussex (0.3 WAZSED .
9, FASTERN PENNSYLVANIA (7 reports) 1545 (I8)
Adams ('o.1. 2 K3KYL 57
Lackavwunna Co b 2: 3 WaQbhw 139
st G Alontgomery Cin.1- 3 W3AHZ 621
K3NYD {right), deputy emergency coordinator for Dela- I:l?rl_'";"nb?rldi.nd Co.lo “ﬁlikN 177
R Philadelphia C'o.tr 2. 8 W3kELL 409
ware | County, gets personal congratulations from SCM Sehuykill Co.t W37RQ a7
W3IRQ for a fine job. Susqnehanna (ol K3PBU a5
10, MICHIGAN (8 reports) 976 (R)
5. N[EW YORK CITY — Hillside Co,1+3 K8GEX 60
LONG ISLAND (10 reports) 2748 (4) Ingham Co. 1.4 WBCKK 280
Bronx & Yonkers 13 WA2QA0 213 Kalamazoo (ot 2, 80 K8JZP 283
ngs Co, 1%+ 3 WwWB2DUD 837 Lapeer (Job %0 3 WSEST e
Kings C'o, 2-Meter Net 3 WARGEB P Manistee Co,1» 2 wsnHoT 449
Manbhattan 3 WAVEK ... Menominee Co,t 3 WRQGQ 3
Nissau (o - s 12013 WarT 428 Monroe (‘o1 2. 2 WENDA 176
Nassan (‘c. Area t. 10 W2UAL 105 Montmorency Co.1 W87HB 25
1ssau ‘o, Area (11, 3 11,18 W2KLK Cae 11, EASTERN MASSACHUSETTS (7 reports) 777 (12)
Qhieens o, 10-Meter Net ! W2IAG 135 CGirovelandt 2. 8 WIMRQ 109
Needham!- 2 8 WISTX 79
6. INDIANA (12 reports) 1018 (6) Newtont: & WIRM 129
Chass (o, 1 2 3 KGWET 137 Sharon!s 2.3 KI11CF 121
Dearborn (‘o1 KOZTW 33 Somerville! K1DZG 98
Dplawure ("o,1:3 WOrY Qo 170 Walthaint. % 9 WILJSM 85
Heory ('o.} WISVL 44 Winthropt: 10 WIiBB 156
Jay Co.l:2: 87 KOVXH 131 (Continued on page 138)
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- Wit AMATEUR RADIO 5% L .,
/PUBLIC SERVICE CORPS "4}

CONDUCTED BY GEORGE HART* WINIM

DELUGES OF TRAFFIC

THE other day, on a TCC schedule, K6DYX
presented us with 135 messages, 130 of which
were Christmas and holiday greetings originated
at a home show or something of the sort on the
coagt. With good signals, it took us 214 hours to
clear the hook. That evening we started peddling
them on the various section and region nets and
the area net here on the East Coast, but condi-
tions being what they were we managed to clear
only about half. A few more the next night and
the rest the third night and we were clean again.

There are some traffic men who wouldn’t con-
gider 135 messuges such u big load for one sked,
but for the average (including the writer) this is
ten times or so the usual number. Other stations
and nets have been similarly busy. making it
even more difficult to clear the traffic because of
everybody being “loaded.” Result: siowdown,
delays, garbles, and ultimately bad public rela-
tions when messages are delivered late or not
at all, or are butchered from their original form.

In normal times, amateur traffic handlers are
geared to perform a daily traffic-handling serv-
ice featuring a moderate flow of messages. Livery-
thing hums along sutisfactorily, nets meet and
ohserve their schedules, operators keep in trim
without knocking themselves out. and every-
body is happy. Then what happens? Sumeone
or sume group decides he or it will make a big
public relations pitch for the amateur by setting
up a booth somewhere and not only offering but
urging all comers to file messages to anyone,
anywhere, anyhow, saying whatever comes to
mind or, if they can’t think of anything to say,
things are suggested that they wight say. Such
traffic is usually generated by someone not inti-
mately acquainted with message form or message-
handling procedure, and is dumped into the traf-
fic nets more or less unceremoniously, not to
mention magnanimously, with the attitude that
this is not only giving amateur radio a big PR
lift, but it is helping the traffic nets by keeping
them busy, giving them something to do.

It is true that the traffic nets have to be kept
busy and that traffic men wunt traffic to handie,
but this is ridiculous. We regularly go from traf-
tic drouth to traffic flood every December, and at
other times we frequently coast along more or
less somnolently until someone cragshes one of
our nets with an electrifying “QTC 135.” The
question we should agk ourselves is, “How do
we prefer our fraffic load — too light or too
heavy?” Because it seems it is always one or
the other.

We traffic men are at a disadvantage in this
matter, because for the most part we don't origi-

#*National EmergE;;EQACcodinator.
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nate the traffic, we just handle it, and we are
sort of pledged to handle us well as we can any-
thing that comes along. On the other hand. we
are doing this because we like it, and most of us
don’t like it when our fucilities are suddenly
flooded with “junk™ traffic and its concomitant
implication that we should spend a lot of extra
time and effort. handling it. As an analogy, vne
might say that if one likes beer, one would enjoy
drowning in it. Anyway, it's the same kind of
logie.

Ed Hart, W2ZVW and W3NF, is well known to most traf-
fic handlers and CD Party enthusiasts, Ed is an ORS, A-1
Op., holds CP-45 {CWA) operates in NTS from the sec-
tion to TCC level, and is past manager of 2RN, Incidently,
he is WINJM's older brother, but don't hold
that against him,

In an emergency situation, of course, there is
a. difference. What we enjoy doing is simply set
aside at such times, and we roll up our sieeves
and get the job done, whether it is dirty or not,
and revel in the fact that we are prepared and
skilled enough to do it well so that somebody
will benefit from it, and so that lives cun be
saved. But in normal times, nothing can drive
an amateur away from traffic handling quicker
than throwing him bodily into a situation in
which he is subjected to large gobs of *‘junk”
tratfic.

So, what to do? Trouble is, most who read
this are the ones who handle the traffic, not the
ones who originate it, aud the latter are the ones
we have to reach. So here's the solution, and it
requires some action from you. Whenever you
hear of someone or some group making plans to
set up a “traffic mill” at some public event, let
us know so we can send a set of our pre-prepared
suggestions for doing this. We don’t want to
veto the idea, we just want to advise the perpe-
trators how to do it right, sv the amount of
traffic generated will not, impose an undue bur-
den on anybody and so it will be good traffic.
Sometimes a club, perhaps one of which you are
a member, will ask your advice, knowing you
are a traffic man, Please write for our recommen-
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dations, or ask a club officer to do so. We traffic
men like to handle traffic, naturally, but there
can be too much of a good thing. — WINJA.

Home time back, we mentioned that occa-
gionally our readers asked who was committing
these outrages in QS7', and we advised ull and
sundry that WINJM was solely responsible for
the AREC and Traffic Topix columns. Since
those two columns have been eombined into this
ARPSC gection of OST, no one will ask this
question because the name and call of the con-
ductor of the e¢olumn is printed plainly above.

For the record, however, and to give credit
(also affix blame) where it is due, let it now be
known that although WINJM retains supervi-
sory responsibility for the whole works, a portion
of the actual work is regularly done by W1BGD,
who each month laboriously prepares the NTS
statistics, the ARBEC “diary” including the
SEC report summary, RACES News (if any)
and any special emergency write-ups.

National Traffic System

Hditorially speaking, we're pretty eritical, but once in a
while something comes zlong that strikes us as worthy of
being quoted word for word. Tucked away in our source ma-
terial for this sub-heading, a marked item in a back issue of
the 8RN Newsletier has come to light. Despite the fact that
it talks about 8RN, we're sure it applies to any NTS net at
region level and probably to many at other levels as well,
It is eutitled * A Small Pep Talk.”

“The net is not ‘my ' net, nor is it ARRL’s net, nor NTS’s
net, 1ts functioning depends on the functioning of each in-
dividual member in performance of his duty as he volun-
teered to do it, and in trying to build the net by recruiting
new members. We need more representation from the sec-
tions, more help on KAN and NTS work, and generally a
better net operation. This need not be a faster net, but we
should and must get our job done — that is, we must he
able to clear traflic to and from the area and among the see-
tions. [t is n responsibility of the section nets to provide
liaison to and from RN, and it is my responsibility to line
up NCB and EAN liaison stations. However, the RMs
cannot do their jobs in the face of apathy, and too often the
NCS and EAN jobs are huilt almost eptirely from members
of the same section net.

“Perhaps we should stop and think for a moment what
we are doing when we jnin in a system of networks such as
NTS, This is & completely voluntary organization of several
thousand amateurs. dedicated to keeping themselves trained
in written eommunications, self-improvewent, both avail-
able for and capable of handling life and death emergency
communicatinn shonld the need arise. It covers the entire
() states, possessions, and all Canadian provinces. In an
emergency it is capable of handling quite sizable amounts
of emergency tratfic on a loeal, regional or national hasis.
Belonging to N'T'S is something to be proud of. Doing one's
utmost to build the system. while building individual pro-
ficiency, is no small task. The more operstors and stations
we can get into the svstem the better we can fulfill the goals
of NTS. We cannot for a moment stand still, because we
then find ourselves slipping backward.” ~— W8CIHT.

November reports:

Ses- Traf- dver- Represen-

Net sions fie age Rate  tation (%)
BAN 30 1346 51.5 977 a7.7
CAN 29 943 32.5 .27 100
PAN 30 1216 40.5 1000 98.3
IRN 53 479 9.0 311 81.1
2RN 60 664 11.6 .579 99,0
IRN 60 642 9.0 315 93.9
4RN 60 716 11.9 .416 93.8
RN5 80 847 14,1 .361 40.5
RN6 60 &25 13.8 .30R 97.8
RN7 29 19.1  .530 83.5¢
8RN 60 a8 253 8.7
9RN 30 11.0  .393 u5.0n
TEN 60 7.2 340 78.9
KCN 30 93 3.1 .145 9y.01
TWN 27 289 10.7  .388 88,9t
Hections? 1227 H686
TOO Fastern,. 1118 543
1'CC Pacifie 1123 944
Totals 1905 17,987 8.7 PAN CAN
Records 2100 21,014 12,6 .034 100

t Representation based on one or less sessions per day.

? Section nets reporting (40): QFN, WFPN (Fla.}; AKNB,
AENDM, AENO, MENP (morn.}, AENP (eve.), AENR,
AENT (Ala.); OZK, QAN (Ark.); CN (Conn.); NCN (late),
NCCW (N.C.); GNB (Ont.); BUN (Utah); SCEN, SCCW
(3.C.); OBSBN, BN (Ohio); OSN (Ore.); MTN (Man.):
MDDS (Md.-D.C.-Del); WSBN (Wis.); PTTN, PK¥N,
EPA (Pa.); OQN (Unt.-Que.); VINH (Vt.-N,H.); SCN
(Calif.); QMN (Mich.): RISPN (R.1.): MJIN, MSPN

(noon), MBPN (eve.) {(Mionn.j; NTTN (N. Tex.); VN,
VBN, VSBN (Va.),
2TCC functions not counted as net sessions,

e i

The Monroe Co., Ind., civil defense group has one of the best equipped mobile vans we've seen in a long time. On the out-

side we have 6- and 2-meter antennas, provisions for h.f. antennas, a é-kw. generator and a public address system.

The equipment can be powered from either the generator or 117 volt lines. Standing left to right are K9TZJ, KPQKZ,

KPCWA, WOMTU. Inside we have a complete h.f. station including RTTY, complete stations on & and 2 meters, and

such luxuries as an air conditioner and heating unit, exhaust fans, spring-wound clock, storage for tubes, fube tester,
spare parts, a hot plate and coffee making equipment. Pretty neat setup, eh?
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Speaking of vans, the one above s operated by the West
Coving, Calif., AREC. It is equipped with a full kw. on 80
through 10 meters and lower power on 160, 6 and 2. The
entire station is powered by a 3V2-kw. generator which in
turn is powered by 2 of the cylinders in the engine. The
other four cylinders drive the wheels. Standing on one side
of the van are: W1KUX/$, Asst. SEC, W6YBB and K6OFS.
A very impressive set-upl

We broke the rate revord this month. Most of thenet
managers are complaining about poor condx aud the fact
that their nets aren’t coming through with the same totals
they did the same time lugt year. While it’s true that we are
below the recurd figures, the extra work involved in pgetting
as much tratfie through as we did deserves a pat on the back
and & “well done'" to each and every one of you!

1 1WJD is hard at work on an AN bulletin for issuance
early in January, WODYG is back on the air from his new
QTH and says conditions have really been hard on CAN
operation. WBJUIT is pleased with PAN's operation dur-
ing Nov. even though there is still room for improvement,
WI1BVR notes 1RN’s difficulty coping with conditions, the
second session being almost completely wiped out. WAZ2-
(3Q7 sez 2RN is just about holding its own. skip troubles
bother 3RN, but they just keep rolling along according to
Manager K3MVO. On RNS6, WB6BBO thinks conditions
areslowly getting better with skip not so erratic on the early
arssion. KTTHA is pleased that RN7's average and rate fig~
ures are holding up despite condx and lack of traffic. W9-
QLA optimistically looks for things to go up in December
because they can’t go down. WOLGG reports ole man skip
making things rough on TEN and it's sometimes necessary
to have a station from the east coast QNB.

Transcontinental Corps. W3EML has finally gotten a few
stations to handle the Station D) skeds. Any more night
owls interested? W4%JY has resigned as director of Central
TOC. WTDZX sez things are looking up a little with a few
new stations making theinselves available for P'CC skeds.

November reports:
Func- T Suc- Out-of-

Area tions cesnful Trafiic Net Tratlic
Hastern 111 K2.9 1614 M3
Pacific 120 83.8 1888 014
Summary 231 848 3302 1487
Net Reports:

Net Sessions  Check-ins Traffic

Eastern Area Blow 26 47 36
7290 40 1305 730
Interstate S8B 29 1109 553
Northeast Area Barnyard 25 B50 17
North American SSB 25 308 328
Hit & Bounce 30 165 705
20 Meter SSB 21 8’03 2196
CNEN 27 704 3
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Diary of the AREC

Dring 8 routine patrol on Oct. 31, KIFTY was sta-
tioned in & shopping center parking lot when a car suddenly
burst into Hames. He immediately notified WA1BXA,
operated by WALAOQ, the West Hartford, Conn. AREC
hase station. Fire officials were notified by means of the
direct phone line to the fire department and a truck was
dispatched. — KISJG, EC West Hariford, Conn.

On Nov. 14, several amateurs from Memphis, Tenn.,
assisted the lllinois Central Railroad when one of their
jong freight trains broke in two between Holly Springs,
Aliss. and Grand Junction, Tenn. Although there was no
Junger to life oc property, it was necessary that the train
dispatcher know how much time would be consumed in
chaining up the car with the broken draw bar, so that ape-
cial instructions could be given to train crews if necessary.

Refore leaving his office, WA4HBY, the railroad agent
at Holly Springs, alerted KSFMYV, who in turn alerted
WA4LFSR, WA4LSY and W40QG, all in Memphis, WA4-
HBY finally located the runaway cars and relayed infor-
mation to the chief train dispatcher in Memphis, —— W4~
WBK, V. Dir., Delta Division.

—r e —

Tmergency communication was provided by the Marin
Amateur Radio Club on Nov. 29 in & search for a missing
University of California professor on Mt. Tamalpais in
Marin Co., California. When communication between the
search headquarters st Stinson Beach and the sheriff's
office in San Rafael was not possible, mobile units from
the Marin Club reported to the search scene and provided
communications through a relay point on the east ridge of
Tamalpais. ‘L he missing professor was found dead on Nov.
30, having succumbed to exposure after apparently having
fallen while hiking. 'I'hose amateurs known to have par-
ticipated were: W6s PVEK ST, K6s APA BAQ RKG JUX,
WBes GLD IMO.—— WASAUD, sCM, San Francisco
Section.

On Dec. 8, WA2THL was racing up route 130 in N.J.in
answer to & fire call, The municipal building in Willingboro
was on fire, and he wanted to warn fire fighters that several
full gusoline cans were stored in the civil defense uffice.
W3z KLI (GPO YPK and K3VGN were monitoring 6~
meters when they heard WA2THL's emergeney call. They
immediately called the Willingboro police department and
relayed the warning. — W3ELI, 8£C, E. Fa.

On Sept. 22, the Falls City, Nebr., AREC went on alert
should their assistance be needed in fighting a brush fire.
Mobile units were set up at the scene of the fire and in the
eity, but the fire was quickly brought under control and
emergency commupication was not required.-— KPDIN,
EC tulls City, Nebr,

Members of the Kanawha Co., W. Va., AREC activated
two nets and went on alert Nov. 7. Several forest fires were
raging throughout the county and their help might be
needed, Luckily, winds were next to nil and the tire didn't
spread to such proportions that it eouldn't be cuntrolled.
Orver 30 amateurs were ready and standing by just in case.
~ W8IRN, EC Kanawha Co., W. Va.

The Milwaukee AREC provided its services on May 10
by supplying the cars und communication for a tollection
of receipts from teenagers who had conducted a door-to-
Juor canvus, collecting for the luekemia drive. Some ten
mobile units were availuble and they were instructed as to
where to make the pick-ups by I9ZPP, net control, -
KIKJIT, EC Milwaukee, Wis.

Thirty SECs reported for October representing 14,413
AREC members. This is a drop of 9 8ECs and some 3,600
AREC members over last year. C'mon, fellers, let’'s get
those repurts in! Sections heard from are: K, Mass., Sask.,
Alta., Del., 8. Tex., Ind., Utah, Mich., W, Fla., Nev., Ala,,
. ¥la., Wyo., Wash., B.C., Maine, Ark., Ariz., N.C., Va.,
C'olo., N. Mex,, Nebr,, 3. Dak., Okla., N.N.J., lowa,
Minn., R.L., N.Y.C,-L.L., Kans. GET—]
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CONDUCTED BY ROD NEWKIRK,* WOBRD

How:

Sciences and the industries have always de-
luged us with downpours of specialized vocabu-
lury. Much terminology listed as “‘new words”
by lexicographers a few years ago now is conver-
sational commonplace: u larger number didn’t
hang around. We're at flood stage right now
and ginking deeper.

There is also a startling acceleration in the
age-old pastime of whomping up new exalted
handles for old familiar objects. Thus you may
hear the newer generation discussing remote-
tnned voltage-fed dipoles (Zepps) as they monitor
their anode current read-outs (plate meters).

Most. of ug don’t strenuously object to 4 steady
diet of new syntax, tube types, country callsign
prefixes, etc. We accept the fresh lingo as »
communicative aid in a world of change. But
we're likely to bristle when some wise guy tries
to sell us a miniature collapsible portable identifi-
cation records and legal tender file when we know
it's only a wallet. This news clipping forwarded
by K7VMK deals with the problem:

AN EVEN SWAP ???
Fronkelsnortz for Sorlit-Sfitzer

Edmonton, Alta., Canada (UPI) — Anyone who
manufactures fronkelsnortzes can find 31 possible
buyers in (Canada, particularly if they come
equipped with transverse gridges and other special
aceessories,

4. H. Wheatley, advertising manager of the Ed-
monton Journal, ran an ad for a fronkelsnortz in his
own paper the other day and got a pleasing com-
mentary on advertising readership.

The model he advertised came with a transverse
gridge, special power dippoleck and left-handed
roenstift,

Thirty-one persons wrote back. Only five asked
what the machine was, if it was a machine, The oth-
erg carried on the fun.

One firm said it would buy the fronkelsnortz at
10 per cent below the original price if it was a Mark
IX model.

One man offered 450 herns or a straight trade for
two 1948 sorlit-sfitzers (one on skids).

Many trades were otfered, These included 2 varia-~
hle-preble lapse tuner (with a complete set of stain-
tess steel gropers thrown in gratis), a 1957 veeble
feetzer with an output of 17 blink-kovac and a 1958
splitzenkister with a gelf-lubricating glokspleen and
hoofer ghaft.

Mr. Wheatley apparently got his fll of super-
fluous technical gobbledygook and struck back.
You can do the same. Next time somebody offers
you an electromagnetic interceptor (receiver)
with an altospectral heterodyner (h.f, oscillator),
variable-scan intraspectrum (tuned i.f.), Q-mag-~
nifying audio extractor (regenerative detector)
and extraspectral multicircuit segment selector
{band switch), just offer a dozen selected herns
or a transverse-gridged fronkelsnortz in trade.

*7862-B West Lawrence Ave,, Cnicago, 1. 60858
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What:

Wonder where we tan pick up one of those variable-
preble lapse tuners. Could come in mighty handy in the
1965 ARRL DX Contest getting under way this month.
That premium set of staiuless-steel gropers may be just the
thing for a confusing 20-meter pile-up, Our [4-Mec. band
will bear the brunt, of Test pressure, as usual, but the guys
with the BIG scores will have milked the other bands fur
multipliers, This month we give 20 an editorial breather
while the “How’s"” Bandwagon tools slong other seenie L1 X
byways, A listing like ‘BY1PK (3) 12”7 in the ‘0-meter
rubric means that BY1PK was reported using 7003 ke. ut
1200 GMT. Gid-dap! , . .

15 Novice is a good place to start our DX tour, for
the newcomers are commendably making the most out
of rather hitter days on 21 Me. WNs 1BXP 2LLK 20LN
BBFB 3BFR 4UXU 8IWX BKEM and LIV await the
eolorful wallpaper of GEs 1GJ 2CT, QO2s CO VE 17,
CROHG 15-18, DJIXW 9, F9TE (i32) 7-8, Gs 2HHV
2ZR (1500 ¥, 3IDG 8RFE 14, HATPJ, HCLIQ (130) 22,
JALLPZ, KA2CJ, KP4s AOQ (150) 22, AQL 17, KZ5MC,
ONANQ (1500 10, PAOWOR (132) 11, PYs 1GU (108 17,
2GFK 280 5ASN (132) 17, SMs 1AMM 5BGK (150) 9,
SP3AUZ 10, TGS BM (i0%) 19, 8C, WGHADPL,
WNIRKLO/KG6, WP4s ARZ BRF (130) 6, BRH CKZ
(13:) 19, CLB (130 18, CLX (i32) 15, WV4EJ (150)
19 and YVBATX/6 (148) 17. Courage, lads; there are better
15-meter times ahead,

1 phone developmenis find Ws IRF 3HNK 6BCT

8YGR 8720Q, Ks IMOD 60OVE 7VMO 8IQB gGSV,
WAs 2WIJ 4JTY 4RI SHIK 6TGH, WB2s AYU CAN
DUI FVD JFQ and VEZANK conversant with GEOCO 15,
COs 2VN 6JO 8RA 13-22, CRs 4A8 20, 6AL 6DA* 6DIT
19-20, 6GM 19, 6GQ (325) 20, 6JL (200} 17, CTIFL, GXs
20N 21, 5JB (3000 22-23, 9C0, DUs 6TY 7SV, EASDU
(250) 13, EP2AZ#* (383) 13, FG7XW (225) 19, FHSCD*,
FR7ZD, GB28M of England, GD3NMG*, GI4RY 14-15,
HQCs 1AH 19, 1HG 18, 1QM* (410) 19, 2EH 8FN#* (423)
21, HIs $ARM 8AAD 20, 8WSR* (430) 18, HKs 3AZ 20,
AL (2200 16, HRs 6CGA (2300 18, 9EB 2, ITI1GAIL JAs
1DXE IGKB IGTF 1KFE XU 1IKVT 1LI0 IMHV
1IMTV IMXE IMYR INSJ 1PCS 1QMF 2BFK 2BPH
20WX 2DQI 2DSU 2DNA 2ESB 2YCF 3APL* 3BUT
3CEJ 3GAK 3GKO 30QY JANT 4BXU 4CPC 4CQS
4IWF 6BI 7BQY 7MA 70J 7YT 8ANG RAST* SAWC
8AZY S8BAX S8BOV 9AQU aAOC PAWH @YAM, KB6CS,
KOC4USK* (340) 23, KGd4s BU ('B, KH6BGS*, KL7s
BGZ BNL ERD, KM6BI* KJ6BZ* KP4s AXM* RCL*
BFF* BOF BPW* 3V* KR6AF, KV4CX, KX6DM,
KZ5s JK 22, BN 15, 88, KW6EF, LASCH*, LUs 4DN 22,

/ a3 ] /v ~

NICE THREE-WAY
CONTACT, JEEVES.. AND
HERE COMES A QSL




AEAW 5AC* 8AAL, LX1s DB (335) (2, DC (213) 14, OAs
1KY#* 6W 20, 8B 21, OEs 18Q 21, 2MRL 19, PJ2MI 15,
PYs 1ASE INEZ 2BZB 5EG, PZ1BA 19, SVGWE* (410)
15, TG9s JT KJ* TI2s AB BJH* HK 20, TNSAA 9,
TRSAD (183) 20, TU2AE 22, UA9VB 10, VESCD, VKs
SADE 2AKF 2APK 2NN* 3ATN 3AZY 3QK 3UL 3WL
LT ARH* 5ZK* AQL, VPs 248 2AX 15, 2KR 2LA 20,
ALH 70X* (410) 16, VOQS8s AM* 13, AZ* BS 16,
WSBZB/7G1* (413) 12 on shipboard, XE2s AAS CJ PET
21, SZ 18, 4N, YN1s DT RK, YO4HO 19, YSIHUKE%
YVs 1AB 17, 3BG 22, 5AST 15, YAA* (419) 15, ZC4AK
(273) 14, ZD8WR* ({07) 20-22, ZEs 1BK* LJE 22, 1JR
7IR 7IV* (i16) 18-19, 7J7, ZLs 1AIX* 1CA 1RI 1VH
2D 3KV* 3JO* 3QK 3RD 3TD, ZP5DC, ZSs 1AB*
417) 17, 1ACD 3JW 17, 4PU* 6IW* (383) 15-16, BJK*
RVX*, S5A2TD, SH3TH* (395) 15, 5R8BC, SH5IU 20,
5Z3AA* SN2JEB (255) 21, 601KH*, 6 Y53 LK* (103) 21,
RA UC. 7Q07s GN 0, PBD 20, PM (275) 18, 7X2s MD
1245) 16, 8Q (245) 14-15, 9G1s EC GR 18, 9428 GR 17,
VB 0, WR 10, 9LIWN (260) 17, 9Mds LP 16, LX* (305),
958 AB* AK* DO 20, DV EB (165) 17, KC* PA 10, PN
17, RG* TH 17, 9USs MV and KU 10. The asterisks repre-
sent 8.8.b. entries, a rarish commodity on 21 Me.

1 c.w. treats Ws 1ECH 50LG 6BCT STRN 8YGR
87CQ, Ks 1Z2QC 3UXY 4MYO 7QXG §ARS pGSV

AJPL, WAs 2KSD 2WIJ 4JJY 4KXC 4RLT 5E SHIK
TGH 6VAT 9AUM 9FMQ pJCA, WBs ZAY 2CAN

2DHUL YFIT 2LDX 6CUU ITM, DL4I0, ILER and
KA2TP to a lurge helping of CEs 5EF 9AB, CM2AV,
(N2AQ, CO2BB (102) 19, CPs 3CN ¢CY/5 (10) 21,
CRs 48B 6AI (30) 15, 6BEI 6GS (38) 17, 6HG 6JL (110)
18%-19, 7HC 7IZ (60) 19, 7LU, GTs 18X (25) 14, 2AL (100)
15, DM3YME (50) 15, EA7JZ, EL2AD (10) 15-16,
ET3USA (20) 16, FB8s WW (30), XX, FR7s ZD (86)
17-18, ZI, HA8s CI WT, HC2SB (38) 17, HI8s DAB (155)
22 WBR, HKs 4ALE 7TUL 0AT, HPIAC, JAs IFAK IFGW
(57) 23, IKSO (50) 22, 1LPZ (13) 22-23, 3GAK 3GHI (33)
a2 LONS (25) 22, 5FQ 6TQ 8BQJ (42) 22, BACO, JTIAL,
KL7s BJV CAT, KP4s AOO BJR, KV4CI, KZ5BA, LUs
12C 9A0Z, LZILRP, OAs 4CG (35) 21, 4PF 4PY 6W 20,
OD5LX, OR4VN, PJ3CB, PYs 3AZ 7NJ, PZ1s BH CM
(10) 22, SVAWAA (20) 16, UAs IN7Z 38T (28) 8, UO2KAX,
VKs 2GW 3AHO 3AZY 4TY 5DF 5ZP 6RS 6RU 6GSM
THAM 12, 9RB, VPs 2KJ (40) 22, 8HJ (5) 21, 9BO 9FU,
VO8s BS (50) 17, BY (v0) 18, VRs 2DK 6TC (60) 15,
VSs 61°C (27) 8, 9AMD (80) 16, WP4s CLB (105) 19, CMM
CMT, XEs 1PJ 2PET (55) 16, YN3KM (60) 22, YUIGB
YVs 1AB 1DP 5CAH 17, YAA, ZB1s AO RM, ZC4s GB
KW (28) 8, ZD8BB (35) 20, ZEs 2KL 3JJ (98) 18, 4J8 6./M
(71) 18, 6J8, ZL2AWJ, ZPs 5L8 9AY, ZSs 10U 1RM
2MI 10-14, 2NG 2RM (40) 15, 5AL (18) 20, 8EQ 6IW,
4S7NE, 4W1s [ G (75) 14, 4X4LW, 5As 3TX 5TR (24) 14,
5H3s JL JJ (103) 17-18, 5N2JKO, 5R8s AL AN CB (55) 17,
606BW, 6W8s BF D), 6Y5MJ (50) 21, 7Q7s EX (105) 17,
(B (90) 18, RAL 12, 9328 BA BC (85) 15-16, JG 60 19,
LH (12) 15-16, W (50) 16, 9L1s HX TL (76) 17, 9M4LP,
905s AB HD (47) 19, JA (45) 19, QR (33) 17, PA (80)
19 and TJ (5) 14,

40 c.w. embellishes its sterling nighttime DX reputa-
tion with occasional impressive daylight openings
on the coasts, Ws 1ECH 1YNE 20LU 3HNK 6BOT 6KG
$YKS 7DJJ 872CQ, Ks 3UXY 4MYO 4TWJ 5JVF 8PFY
WGSV BJPL, WAs 2FUL 2KSD 2WILJ 4KXC 40Y X 4RIJ
ATLB 5ABG 5118 6 TGH 6VAT 6 WSN 9AUM #JCA, WBs
ST 6CUU 6ITM 6MOS and DL4IO pass the word on
7-Me. grabbables AP5HQ, BY1IPK (3) 12 who remains
somewhat aloof in Peking, CE2DI, CMs 1AR 518, CNSFW,
CGOs 2BC 21C 2RC 2TR 6AH 6GF (20) 23, CP5EZ, CRs
iBB 6Al 7CI 7F(, CTls CB DJ, DUIPAR, EAs 2CR
(24), 6AM, EI9AR 16, ELs 2AD (11) 3, 2AP 8X, ET3USA,
FBSXX (6) 3, FO8JL, FY7TYF, GCs 2FMV 3JAG/p,
HALKSA (1), HCs 5CN 8JU, His 3AGS 3PC 3NPI (10)
12, SW8, HKs 3APT 3RQ 0AI, HR2FG (20) 23, IT1s
AGA (18) 22, P83 TAI ZGY, JAs LAEA 1BEJ 18M 1BOR
1BZR 1CG 1CSX 1DDR 1DSU 1EGM 188 1EUV 1FGW
1HZN 1IBX 1ISL 1IWM 1J10 1IJWM 1JXC 1KFN 1KUU
IKVG ILWI 1ILYZ 1MZL 1084V 1PTI 1YL 3BAC 3CKB
3DDG SKJG 3FIP 3GRN 5IP 6AK 6CMM 6YG 7ACQ
TAGL TAKQ 7TARW 7YAIL 8QU $AIF mostly at breakfast-
time on our side, KARJ, KG4CQ, KL7s CAJ BJV MF
PI (12) 5, KP4s ARS BJU BKY BRG, KR60J, KS6BN
(15) 9-10, KV4CI, KW6EI, KZ5s AF EH EV, LZ1s KID
KND, MP4BEQ, OALFW (15) 6, OR4VN (3) 6, OX3AY,
OY2H, PYs 280 (8) 5, AP (15) 0, 10D 7PO, SPs THX
$AJL, UAs 1KAE/2 of the antarctic, IKED (15) 14 of
#*.J.L., IKGD 6MT 9KOG §EF 6EH §ECG 6KCU KFG
SKKB 0KSB 0LH, UB5s KDS (16), LU (10} 21, VD (30)
18, UHSCH, UISLC, UL7KKB, UMBAP, UP2KCR (20)
18, UYSBAH, VKs 2APK 2EOQ 2QL QP 3ADB 3AXK
3AZY 3CB 38R 3XB 5F0 5NO (10) 9, 5ZP 6RU 6KO
7DK 7GK 9NM, VPs ITA (18) 5, 2AV (8) 11, 23C 28M
4GH 558G 6BW (23), 6PJ 6Y D 7BG 9BO 9FT 98U (11) 3,
VR2EG (15) 12, XEs 18 2J8 20K, YN3KM, YOs 5KAL
(%) 23, 80U (27) 22, 8KAE 2, 9JY, YUls DP GB, YVs
IAB 2AH 4AU 4ID 4JJ 5ANT 5ASP 5BAA 5BOA 5BTX
5BX 0AA, ZBls J WT, ZDSRH, ZLs 2AAG 2AWJ 2BD
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30R 4BO 4G4, ZPOAY, ZSs 10 2RM 5RI BAP/KC4
BOW, 4X4s FA NP (26), SAITW (17), 5R8AB, 6WSBTF
22, 6Y5s FH LK (8) 4, RO XG, 932DT, 9Md4s LP LX (15)
18, RS and gadabout 9O5AB ._._._ WN6KEKM made
the grade with WL7FCX in the crammed and jammed
7-Me. Novice range.

40 phone grudgingly gives ground to Ks 4TWJ AIPL,
] WAs 40YX 6TGH and DL4IO, namely COSRA 12,
CX3BH (83) 7, DJs 1FV* 28M* 80B (81) 7, GSHZ (90}
8, FyCJ* K5VCE/mm off Bermuda, KH6GF, KR60J,
K253 AT 7, EC, MP4BBW (45) 21, OE{EM*, OHs 53M
(84) 7, ONI*, OKIADP (78) 6, OX3JV 7, OZ1IS*,
PYIND (94) 8, 8V1s AB (45) 21, BL (50) 22, TGs BIA*
40y 8, yGH* 9pP 9PDM, TIGRC not on Cocos, UR2A0
(77) 6, VKs 2ACN (90) 11, 2AVA (83) 7, 2NN 3ACS 9,
38BN, VOIAE 2, VPs 1FB 7CX 7NX 12, 9BY 8, XEs 1AB
101’8, 2KT* (85) 8, YVSAKQ 1, ZLs 1BY (0) 10-11,
2BD (82) 7, 2W8 (90) 10, 31D (210) 10, ZS1XX (93) 5,
AULITU (45) 21, SALTZ (50) 21, 606BW 23 and 9MA4LP
16, the stars blinking for non-ss.b. performers. Say, when
are those SWBC juggernauts going to try some single-
sideband?

80 c.w., affiicted by a deluge of commercial QRM on
foreign shores, nevertheless enables Ws TECH 6YKS
TDIU, K5JVE, WAs 2WIJ 6VAT SKEX 9IXF and
DLAIO #o exchange pleasantries with FAs SKT 5CS8,
GD3TNS, GI30OQR, HISs WSR (18) 6, XAL (8), ILBAY
(20) 23, JAs 1DMX 1DSW 1JOH 1KAU 1LYZ 1MCU
1PGG 1YEO 2DMO 2WB 4AIH 6ABA 6AK 6EBY
SANG #RC @8Z, KP4BJ, KR6s BQ F(y, KV4CI (1) 9,
LUs 1ACTF (2) 7, 5DVS (15) 8 M1ZG, PAGVB, TF30M,
UAfs KFG KKB, UBSKKA, UG6AD, UL7CG, VK2QL,
VPs 2AV 7BG 9BO 9EB, XEs 1AX (8) 4, 10K (7) 6, 2N,
YVs 2AH 9AA (12) 4, ZLs 2AWJ 4GC, 4X4DH, 6Y5s
FH (25) 0-1 and XG (8) 4.

7 5 phone is kept solvent here by listener W, P. Kilroy

and club reports dealing with DJs 6QT 7, 8EG 5,
DLs 1UX 7, 9CZ 90K 7, F8RU 7, Gs 2PU 6, 3IWV 6,
3KPV 6-7,3PFZ 7, 8P0 6, GIs 3CDF 7, 6TK 7, GM3HMB
7, GW58A 6, HB9s FU 6, QR 7, UC 7, HISWSR 4, KZ5AF
6, LASYE 7, LX1BW* (3670) 18, OZs 4FA 7, 5BW 7,
PJ3CD 5, SM4CMG 7, TIBRC 6, UWIAF, VESRG 6.
VOIs DN FX* 5, VP9s AK 6, FJ 5, YVs 5AMR 6, 5ANS
5, 5BPJ 6, 9AA 6, ZLs 1AIX 6, 3GN 8, 4ULITU* (3680
21 and BN2CKH (3700) 22, the lonely asterisks indicating
non-s.8.b. endeavors.

Drag, anyone? WA4BPD, visiting W6ISQ last year, seems

ready and eager for another pile-up in this shot. The DX

world anticipates a long and lively Gus-hunt in 1965 as

W4BPD heads for his latest DXpeditionary swing through
central Asia. (Photo via ex-W2ISQ)

QST for



9X5GG, miking at left, entertains visiting neighbors Dr. and Mrs Whiting at his Nyanza mission station. The trio, with

WAZ2RAU and others, figured in a dramatic emergency medicine relay to Burundi last summer, 9X5GG also signs SU5ID,

At right, 2AQ5QR {ONAQR) searches for W /K/VE contacts from the Congo daily around 1900 GMT on 14- or 21-
Mec. c.w, and single-sideband. {Photo via W1WPO)

10 phone is still with us, b’gosh, thanks to DL4I0 and
Mr. Kilroy who espy such items as HKI1OI 19,
KP4ARS 20, KZ588 20, YN4COWH 21, ZE1ES 12, 5H3JI,
6Y5XG und 9J2DT, all straight-a.m. customers ,_, _, ..
Ten c.w., of all things, allows K3ZXG, WAGVAT, DL41IO
and I1ER to capture Gs 2XW 3AXO0 5IP, LU7AU, OA4PF
and YNIAA (60) 21. Openings? Maybe they re not so indis-
pensable after all.

160 c.w., a8 we hinted last month, is really living
it up DX-wise, WIBB, hauling in new countries
une after the other, is only a dozen or so shy of the 1.8-Me.
100-mark. K53JVF, though saddled with a midcontinental
QTH, added XEIOK und VP2AV. WGGTI apparently
scored the first [I.8.A.-Japan 160-meter QSO with JABAK
on Novewber 1ith, there has been frequent U.8. east coast
s.8.b, work with Australia, and VSILP miked all the way to
VK3ATN. Balloon-supported vertieals, crazy box kite
lofted long-wires — man, the band is wild. Some of the stuff
reported workable would do 14 Me. proud: DLs 1FF 410,
EIoJ, FP8CA, dozens of (s, GG3s EML RFS, GI3PDN,
GMs 2FCZ 3NYY 30U V/K 3TMK, HB9s CM JJ, HR3HH,
JAs ICNE 1CO 10R 2JM 2JW 2WB 2YT 2AA 6AK,
KR6BQ, OE3JL, OH2NB, OX3DL, OY7FP, PAOPN,
PYINY¥C, UBSWF, VKs 3EM 5KO, VP2VL, ZBs IBX
2AF, ZL3RB, ZSs 2FM 6#BCT 9G, ¢Y5CZ, 9A1IVU,
9J2A8, OLIHX and 9M4LP. OY7ML, XE1AX, 9G1DV
and others are said to be madly wrapping coils for the
sport ,.,..,.. WIBB’s I[t0-meter newsletter tells of
ZE1AZD, a continuous 10-watt 1801.5-ke. beacon station
installed by ZE2JV, radiating with a half-wave vertieal on
a high Rhodesian mountain, Heard it? , _, .. -~ Remember
that the concluding scheduled dates for this season’s
L60-Meter Transatlantic and World-Wide DX Tests are
the 7th and 21st of this month, Be there! (See puge 100,
December ‘64 QST for details.) W1BB and this corner will
weleome your batile summmaries for the event. Newcomers
to 160 are also urged to inspect page 0, July 1963 ST, for
frequency allocations and power limitations in their specific
locations. Good huntin’!

¥ % ¥

No room for 2 14-Me. rundown this month but we'll try
it next issue with the help of (c.w.) Ws IECH ITS 1YNE
SHNE 6YKS 7DJIJ 7VRO 8EQA 8YGR 87ZCQ 6IEM. Ks
SUXY 3ZOL AMYO 4TWJ 8PFY $ARS 0USV 8JPL, WAs
SKSD 2WIJ 4IUM 4KXC BABG SEQA 5UHJK SJIRY
HTGH 6VAT 6WSN 8KEX 9I'MQ #JCA, WBs 2AYU
2CAN 2JFQ 2WIT 6CUU 61TM 6MEQ; (phone) Ws 5A1
5VA 8KQA 872CQ, Ks 3Z0L 4MYO ITWJ, WAGTGH,
WB2s CAN FVD and J¥Q. We acknowledge the assistance
of contributing s,w.l. phone diggers K. Deschere, W. P,
Kilroy, €. Maher and L. Stewart in uceumulating the
preceding,

Where:

I EREABOUTS — Your “0S8Lers of the Month” this

month are CN8GB, CO2ER, CRs 717% 9AH, CX10P,
DJYGB, DLIRE, KIoJ, ET3USA (KIQHP), FzGD,
FOSBL, FR7ZI, G3AAAM, GD3FXN, GISRXV, HLOKA,
JAs 1VX 7AD, KCAUSN, KPiBJU, KRAJZ, KSGBN,
LU6FA, LX3AX, OHs ¢FA 5VA, OK3UL, PAACE,
PI2CY, PYs IMCC 280 7ABY, SVOWAA, TIF2WIV,
TRBAD, VKs 2GW 9BW, VPs 2KA 28C 2VI 5RH 7NQ
9BY, VQHH?, VR_:.:: 2DK ('i'['q. VSQS'ART MB MG,
WASLLG, YVos CAH BPG, ZD3A, ZLIAM, ATSAD.
5Z24DW, 606BW and 7X2WW, plus QSL managers Ws
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20TN 2GHK & Co., 4TAJ and WALSTL (ex-W2HMI).
Their pronto pasteboards are aptly applauded in dispatches
from_ “How's” correspondents Ws 1KCH 1T8 6AR 6YKS
8YGR, Ks 3TIQ 38WW 3%0L 5JVF 9RNQ, WAs LIUM
5ABG JCA, WBs 2AYU 26°VD 6MEQ and G. Pharr
whose call escaped us. Any fast fellows you feel we over-
looked? . .. .. ~ Halp! The following italicized colleagues
apply for assistance in running down QSLs from the
respective  holdouts listed: W3HNK, HBOAET/4WI,
KGIFH: W6 AR, CE3ZK; WIDWQ, ET3s AP (iB/m '63;
IWOE XE, FM7WB, KW6BC, VP2CO, VRs 1D 3H '62;
K3TIg, FMTWB, OY7TA; KiM Y0, KGIBX; K7IUZ,
EIOAD '61, FPRAG '63, GD3UB '63, HBIVW/fl '62,
HLOTF '63, VK9SB '63, VS6FC '83, ZB1HC 'A1, 90 2UF
'63; WB2AY U, Fr. Ralph of HVICN '63; and WB6C NO,
CR58P, the latter to round out a hard-earned WAC
e WOIEM and WABDXZ add their availability to
the list of lads willing to undertake QSL chores for X
stations in bona-fide need WIECH and W6AR
more ot less humorously suggest the possibility of our
listing “Non-QSLers of the Month,” We'd rather accentuate
the positive, of course, for many a QSL is delayed because
of DXtentuating circumstances ._ ... .. *“Returns are
very poor from W/K stations, only a 20-per-cent return,”
testifies VEBAHQ after shipping 1237 QSLs Statesward in
lutd, Aw, let's go ... ... KIDFT assures Rhode Island
hunters that he QSLs all the way, usually in bundles via
bureaus. *'I sometimes receive as many as five QSLs from
the same station in a single shipment from my local ARRL
bureau,” Anyone need Illinois? ......_ WIECH quotes
HISXAL, “W/Ks who send cards to my W9SZR address
need not include s.aw.e. and will receive airmail reply.”
Fred recently operated HISWSR ,_._,_ We sumetimes
overhear complaints that our P.0. is more efficient on
long-distance deliveries than short-haul stuff, but KORNQ
plucked WASLLG's QSL from his box Monday morning
after & 275-mile Sunday afternoon QSO . ..., _ XE3IME
(K4ZXT-TI2PT) writes, "All QSLs are answered as re-
ceived through the Radio (lub de Merida whose QSL
mmangager sends out my own cards every week or ten days.”

SIA — Mr. M, T. Young of Taiwan, listed in older Call
Books as QSL manager for BY stations, reiterates that

he dues net provide this service ... ... ,.. If and when
WS8BKO, now in the Lebanon, is authorized an OD5 or
other Middle Kast eall, W8ZCQ will do QSL honors, _ . ., _.
Via WGDXC's well circulated D X Bulletin WOVZP points
out that he no longer handles HLOKH QSLs. Trv W6KTE
. .~ “No more ET3RR,” announces WAIIWYV, vne
he sawe. "QSLs will be answered from my Massachu-

=

a
sevts address.'” , ., .. _ “Who says KR6s don't QNL?
Try KRGJZ,” recommends WALIUM ., _ . - WGDXC

learns that WHANE will handle ecards Stateswise for
the Andaman emanations of VU2s NR and RM on receipt
of weekly airmail log transcripts. Self-addressed stamped
envelopes and Greenwich Time reference are musts.

MRICA— YQIGDW leaves Zansibar hamless this
4\ month. WB2AYU has it that W2CTN can contirm
Willy’s_past QS0s. S.a.s.e., of course, but the usual pre-
pared VQIGDW QSLs are no longer requisite . ._ .
WB2AYU also understands that F28Q can assist in the
procurement of AWS8DF cards , .. . _ W3HBEK, QSL aide
for ZE4JS and 5ARTX, has complete logs for the fall
contest activity of those stations . ., .., _ YQ4HD confirms
previous word that his QSLs are received only via VE1QOX
v~ BX-ZDBA writes WIWPO, “There is at present:
no other ham station in the (?ambi.a._ﬁhould anyone have
doubts about any Z1)3 he may obtain information from the
Teleecnmmunications Manager, Uovernment of (iambia,
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(PO, Bathurst, Gambia.” Reg already has acknowledged
ull QSLs with the exception of some contest contacts.

YUROPE — “(3301Z sends me log information at the
end of each month,” reports Q8L rep WALKXC,
apecifving the customary s.as.e from W/K apphcants
. WIECH’s C{SLB to 8Vs IBK and 5LP bounced
as “unlicensed’’, While on this suppy subject, Jeeves ob-
serves that the frequency of fake Albanians is running
lower, exceeded even by ungood FP8 nonsense, Most of
today's mental mistits apparently are sane enouzh not to
pirate totally unrealistic prefixes. Perhaps they’re buffaloed
hy the fact that assigned B.M.o.M. and Outer Baldonia
prefixes remain well-guarded seerets . — . . - Yes, Virginia,
there are Kl1s. In fact the only French prefix numerals
unheard these days are 1’4 and 6,

(" CEANTA — 1 was the last operator at KMGCE,”
writes WAGFMB/KMS6 who left Midway in Septem-
“*Please discontinue the listing of KMOCE as QSL
bureau out there.” Dave suggests the KM6BI route but
this is not as vet confirmed by W1ECH of ARRL . ... _._
KR6BQ (KGPIV ex-CNSIF) knocks off al APO 331 with
these comments: “ All requests for QS8 confirming contacts
with KR6BQ since May 31, 1964, should be sent to
W20TN. Prior to that date I QSLd 100 per cent via bu-
reaus. Check your bureau first, and if still no QSL T'll be
glad to do it over again on receipt of s.a.5.e. and QSO data
in GMT. Incidentally, some operators mix GMT with their
foeal ealendar date which is very confusing.’ And, we
might add, hardly conducive to g significant QST returns
percentage ., ... "I still accept requests for QSLs for
my VR5AR operations on Tonga,” informs WOEXE,
*Some second-request cards have arrived indicating lost
mail and possibly incorrect addresses, I have logs for all
Q80s for July through November, '62, and ean also ¢confirm
VR5AA and VR5HP contacts made by operator QOak,
VR5AA’s senior operator now is ZL20Y, so inquiries on
other VR5AA QS0s can be du‘ected to him. For VR5AR
mrrpvnondence s.4.8.6, 18 & must,’ “QSL returns
are very poor.” laments K38W W/KGB “one received for
every five sent out, I'm learning the hard way that Inter-
national Reply Coupons and s.a.e. do not guarantee results,
and I find that people who claim to Q&L 100 per cent rare]y

ZCATX, using its old call again after a spell as 5B4TX,
is the headquarters station of the 259th Signal Squadron
Amateur Radio Club at Episkopi. Ex-5B4CL is shown at
the controls of a 150-watt Minimitter and AR-88, the
nucieus of DX-chasing gear for 10 through 80 meters.

do s0. Q8L expenses may force me to QSL only on receipt,
a policy I do not like, At present 1'm getting low on cards,
su until 1 can afford to have another 1000 printed I'll onlv
answer QS8 as receiv: ed I no longer answer s.w.l, reports;
the expense is too much.” K38WW/KG6 is surprised to tind
that every listeners’ report but one refers to c.w. reception.
Musb be iots of budding hams coming up t.hrumzh the FRAR
ranks , _, .. _ “T get wi eel\lv logs from KGGSB,” chlarei
OS], aide WIPHO ., .. _ KISHN, editor of NEDXA's
Dy Bulletin, says that self-addressed airmail-stamped en-
velopes ra.rplv fail to get QSLs from amateurs in U.S,
territories and possessions . ... _ . _ VS4RS, due back next
month as a 9MRK perhaps, has his Sarawak logs with him
while on holiday at G3IHP, according to VERON’s
D X press.

\OU’I‘H AMERICA — QSLs for LU6ZM’'s 1964 South
Orkneys action will come forth this year according to

PY2S0 via WI1TS, It's summer down that way now, so
facilitated transportation will begin turning up other
eagerly a.wmted antaretic and subantarctic QSLs in quan-
ity ... - “PY280 attu-ms that IRCs are okay in
Braﬂl " continues Don. “'She recommends their use if a
direct airmail return QST is desired, especially since air
postage rates there went up 120 per cent last September,”
...... ‘Pime to check our monthly iuput nf specmc
postal recommendations donated by generous “How's'
belpers, 1emembenng that each item is necessarily neittier
“oificial’’ nor precise. Like

CIR4AJ, Box 5, Praia, Cape Verde Islands

CX7AP D, Cahill, PO, Box 122, Montevideo, Uruguay

CX8CD (via RCU)

DJ7XC/ML1 (to DITXC)

I)M4YEL J M7L 8. Schlettiz, P.O. Box 13, Glashuette/

erm:

LLs(J C. bchenmng (8MS5ACC), Lameo Buchanan, Monro-
via, Liberia

ex-ET3RR, R. Syriae, WAIIWYV, P.O. Box 703, Belcher-
town, Mass,

FG Q L. Emilien, 21 rue (iambetta, Pointe-a-Pitre,

'uadel.oupe

FUSAG, J. Gavarone, Box 104, Santo, New Hebrides

G2RO/VP (to G2RO)

G301Z (via WA4KXC)

GD3GMH (via GW3NWY)

ex~-HISDGC (via VESAOT)

HISXAL A. Luan III, Box 1087, Santo Domingo, D.R.
(or to WISZR)

HL9KH (vxa W6KTE)

HRIRP, ¢/0 U.S, Embassy, Tegucigalpa, Honduras

HZ3TYOQ/8Z4, Box 1721, "ArAmCo, Dharan, Saudi Arabia
(W/Ks via WIRAN)

JAIKGW, K, onama, e/u Ist Sect. Eng, Dept., Best.
Eaquip. Ind. Dvn., Radio Joint vn., Nippon Electric
'a., Ltd., 1000 Honshnku, J:uchu-cltv, Tokyo, Japan

ex-JA20P (to JAIKGW
K2JGG/JY, Box 7388, GPO, New York, N. Y.

K3SWW/KG6, C. Bluhm, 126 LE, Sunset Blvd., Navy
943, PO, San Francisco, C:

lsA2DF (via W2CTN)

KG68B (via W7PLIO)

KV4CQ (to WA2DEW)

KZ5BA, P.O. Box 841, Curundu, C.Z.

LU7FAG (via W AQBXR)

LX3MZ-DLOMZ/LX /o Horst Wiese, 6500 Mainz,
Sommeringplatz 1, W, Germany

MP4TBJ (to G31ZT)

OA4PY (via RCP)

PX4TU (via DI4SQ)

TJI1AC (vig DARC)

UA2A(S) Anly Moskalenko, P.O. Box 77, Kaliningrad obl.,

R.

VKATE (via VK2AGH)

VKOCJ, P.O, Box 204, Port Moresby, Papua Territory
ex-VKOIT (1o VESWT)

ex-VKOPK, P. King, 18 Daly St., Gawler, S.A., Australia

{or via WIA)

VP2KA (to W2YTH)

vP2KJ, K. Jarvis, Box 199, Charlestown, Nevis, W.I,

VP2VI (to W2 YT_H)

VR2DK (via WQQ'_I‘N) .

VR538 AA AR HP (see preceding text)

4X@WF, manned by 4X 4s UJ and WF (shown here) was
installed in November on Massada mountain, archeological
excavation site of biblical King Herod’s palace, A ham-
brewed 200-watter and HRO-7 collected c.w, QSOs on
several bands. The operators are former SPs SALG and

SWF, respectively. (Photo via 4X4SK, IARC)
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VU2GW (formerly VU2GWZ)
W5S5HWR/VPY (via RSB)
WB()IWB/mm. C'alifornia  Maritime

{(lub, .0. Box 1342, Vallejo, Calif.
XE3MF, J. Walker (K{ZXT), P.O. Box 329, Merida, Yue.,

Mexico
XT2HV, Q.

Volta
YAIAW (via K5YYP)

YV4IH, Simon, P.0. Box 18, Maracay, Venezuela
ZB2AK, e/u Cable & Wireless, Gibralfar

IC4TX 250th Sig. Sadn. ARG (ComCan), Episkopi, BFPO
.83, c/o GPO, London England

Academy Radio

Demangeat, Box 793, Ouagadougou, Upper

VU2LE formerly VU2LEZ, welcomes 20-meter c.w. con-
‘Yeicts with North America almost daily from 1230 to 1530
£MT. Bala QSLs 100 per cent despite the fact that some
250 W Ks still owe him confirmations.

. {Photo via Ws 1YYM and 8IV)

ZCS5AL (via SM6AAL or direct; see **Whence')
ex‘ZDSA R Scarrow, 6 Guildford Close, Worthing, Sussex,

gD'SJ(,. (to W5EBJ)

Z)
ZS3EW (via W2CTN)
4XOWF (via W2VLS) )
ex-5H3HZ-ZC4HB-VQ3HZ (to G3APX)
5R8CB, Box 173, Diego Suarez, Madagasear
7G1H (via KOBPO)
YO5AB (via WA4LSTL)
YQ5TJ (via DIIOP)

Thanks for the preceding powlullues goes to Ws 1LCH
]RéN 1TS 1WPO 1IYYM 2IWM 3HNK 6YKS 7UVR
7TYRO 8KQA 8HBI SYGR Ks IDFT 3MNT 3ZOL 5JVF
WOSV gIPL, WAs 5ABG 6VAT 6WSN aJCA, WB2AYU,
DJ9SB, PY280, 4X4SK, J, Hart, Gi. Pharr, DARC'S
D X-MB (DLs 3RK 9PF), DX Club of Puerto Rico 2 Xer
(KPIRK), klorida DX Club D X Report (W4HKJ), Inter-
national Short Wave League Montior (12 (xlad\\ell Rd.,
London N.8, England), Japan DX Radio Club Bulletin
(JAIDND), Long Island DX Assocmtxon DX Bulletin
(W2FGD) Milwaukee Amateur Radio Club Hamateur
Chatter (W 90NY), Newark News Radio Iub BuLlelm
{l.. Waite, 39 Hlannum St., Ballston Spa, N. Y.), North
Kastern DX Association ) ¥ Bulletin (KleN WIBPW),
Punerto Rico Amateur Radio Club (Jrouna 1 ave (KP1DV),
VFRON’S D Xpress (PAGs FX LOU VDV WWP) and
\\'est' Julf DX Club DX Bulletin (WSIGH, (Good show,
team!

VP2AX of Antigua likes 21-Mc. DX work on c,w. or phone,
his favorite a.m. hangout being 21,300 kc. This picture
comes via YWEQA, Phillip's QSL representative,
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EREABOUTS — In our November and December dis~
sertation on operating prowess W4CDA says we left
oyt his favorite definition of a really good c.w. man: One
who can come in at four in the morning after an all-night
party, sit down and take 40 w p.n, in Old English with a
six-inch paint brush. /BAT-W5VA shinks young
squirts who tinally learn to pull signals through hea\i,'l
QRDM one at a time are dolng okay, but they sti
have a long way to go if they cun’t conv eniently copy two
or more stations sxmultaneouslv (Personally, we hav e brou-

hle merely mumbling **Yes, dear, right away, dear as we
cull another CQ.) .. . W 5VE hgures we went way over
the heads of 90 per cent of today’s “hams”, WIVES

missed specific mention of ¢imang, Good pomt a QRP man
who times his calls skillfully 1s more than a match for an
ill-timed kilowatter , .. .. -~ [2X is likely to pop up almost
anywhere. WA2TGL bumped elbows \uth PJBAT while
boarding the Staten Island ferry , _ . — . _ Guod to see G2RO
on the DX prowl again, W 21WD says Bob's [lecember
itinerary included ‘I'rinidad, (renada, St. Vineent, St.
Lucia, Dominica and 8t, Kitts with fifty watts of c.w. on
15, 20 and 40 meters ... ._._ Ke6MQC, WAGs GNA MJL
and PRX sign WB6IWB/mm abourd training ship Golden
Bear on 20 and 15 with a KWM-1 while voyaging to DU
KH6 V86 and JA regions. They'll be back next month

«»— KIDFT offers Rhode Island to the DX erowd
ench weel end around 14,075 ke. Bob gets out well on 40,
too, with a 33-ft. vertical made of stacked and soldered fruit
juice Cans ... — KV4CQ (WA2DEW) recommends a
closer look at 10 meters. “Even if you hearno one, & healthy
'Q may pleasantly surprise you. " WA2KSD
oecasionally enjoys a DX hunt from W 2bZ well-appointed
club station of Rensseluer Polytechnie Institute ut Troy
...... Best logging pen hSLUI has yet encountered is
the **Pentel” from JA-land. *'They come in blue, black and
red and are available iu_most stationery stores — all the
convenience of a hall-point wibhout the skip, smear and

mess. No, I'm not 8 stockholder.”” . .. _._ Thirty more
countries will net K3UXY his third DXCC. Henry made
it previously as OKIKR and WAZKMY ,_, . s

plan
to go all out in the ARRL DX Contest,” warns );h31\1.['
(KIZXT-TI2PT), sensing a general yen for XE3 contuots.
“My tirst lub QﬁUs from Yucatan pmduced 31 eountries
and 34 states.” Jack has a quad for 15 and 20, an inverted
Vee for 40 aud 75, and he keeps his TR-3 on sxs.b, "My
power comes from a 500-watt Onan gas job, I'm a mission-
ary pilot living in a sinall Mayan \ 1uage of 500, seventy-five
miles east of Merida.” |, 1ECH finds HISWSR's
¥red now signing 118X AT, on the low edge of 80 ..., .
W3IINK feels better after a 7-Mec. chat with WI1FH, Kven
Charlie tinds over-all conditions deplorable ,._._.
WA2RAU would appreciate contact with hams associated
with medicine manufacturing firms. Doc gets an occasional
rush request for rare drugs from Africa contacts ,. ..
(i, Pharr says we're gonna miss old reliable KG4BU on 15.
He’s swapping C(iuantanamo for Uncle Sugar ._._._
Loeal notes via the clubs route: WOWNYV is reported enjoy-
ing DX scenery from W6AM’s rhombic patch, . .
F(.:7XT and PJ AAA talked up an RTTY-style D erd:.txon
to ¥S7 at year's end, ... VP2DAA's HT-10 keeps
Dominjca dominant on 21,225 kc f.m,

P UROPE — The French Contest phone week end comes
4 along on the 27th-28th of this month, you know,
Participation detads appeared here last month — good
¥-fishin’! Pharr finds OZ3UD concluding a
DJanish vacation for return to OX3UD next month . _._ .

K1BVI-WB2CCO will spend a few years in A4 following
an earlier three-year sojourn in A7 areas. YF WA2UJI
will be with Berme and the pair expect eventual DXpedi-
tionary doings in Africa, San Marino, ete, When and if EA
calls are issued to U8, nationals thev 1l be near the head of
the line . ... WSNRB/UA3 of ‘the (.8, Exhibition in
Moscow scheduled sign-off last month after a long and proli-
fie DX stint on 20 sideband . . ... - You can practice your
French with 3A2FK who likes 14,110 ke, at 1230 (‘.MT,
aceording to LIDXC’s D X Bulletin.
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CONDUCTED BY SAM HARRIS,* WIFZJ

1964 — In Rerun

THE beginning of a new year is usually ac-
- companied by resolutions to do better. Now
in order to do better we have to review what was
aceomplished last year. The station operators on
the following list are all recipients of a special
v.h.f. uchievement award for their efforts in
furthering the interests of amateur radio in the
v.hf. field.

W6DNG, Bill Conkel —for his untiring ef-
forts in the {44-Me. moonbounce field. His final
success on April 12, 1964 established a long list of
firsts (see June 1964 QST.)

OHINL, Lenna Souminen — the European
end of the first 144-Me. moonbounce QS0. Len-
na's contributions didn’t cease with his first
success. He is still maintaining schedules with
W6DNG and turning out all his own equipment
in his own workshop.

KP4BPZ, (Gordon Pettengill — provided the
first mass moonbounce operation on both 420 Mec.
and 144 Me. Using the 1000-foot Arecibo, Puerto
Rico reflector, Gordons signals were heard in
seven countries and two-way contacts were estab-
lished with five countries and ten states. (See
QST, Aug;ust 1964:.)

K4TXC, John Perchalski — put Florida on the
144 Me. map providing dozens of other states
with their first Florida contact and proved that
it’s how hard you work that counts.

VP7CX, Harold Lund — provided hundreds
of stations with a new country and a new contest
multiplier on 50 Me. Hal is enroute to a new
QTII and more ‘“‘derring do’s” this year.

*P.0. Box 534, Medﬁeld, DMass,

Fig. 1—K6IC's 432-Mc, “dip”
oscillator, Ca is made by twist-

ing together two short pieces ‘:l:

of plastic insulated No. 22
wire. It is important that all the
r.f. leads be kept as short as

KH6UR, Tommy Thomas—proves that
there is always something new to do. His July
31, 1964 contact with W1BU on 432 Me. made
him the co-record holder for 220 Me., 432 Me.
and 1296 Mec. And he still has the longest tropo
record on 144 Mec. with WENLZ.

WOECV/2, Mark Mandelker — established
the first 50-Mec. RTTY scatter contacts over an
800-mile path. Mark spent the better part of a
year agsembling his equipment and finding some-
one o hold down the other end. Nightly contacts
with K8ICB, Dan Kisenman, near Columbus,
Ohio, demonstrated the usefulness of this mode.

VE2LI, George Elliott - put (*fanada on the
432 map after two years of schedule keeping and
equipment building. Presently keeping 432-Me.
S( hedules with 96 elements and a full fifth,

George is o (osmopohba.n who can be found any-
where that c.w. is used (160 to 1296 Me.) )

HBYRG, Hans Lauber — After three years of
preparation put his Swiss and German crew in
the forefront of the moonbounce move. Clontacts
with KP4PBZ on 432 Me. and WI1BU on 1206
Me. make him the only two-band moonbouncer
in Europe. (ST November 1964.)

K7ICW, Al Oleott — who through his tireless
work on propagation and gcatter has made u
number of firste on 144 Me., and has put Nevada
on the two meter map.

WS8PT, Jack Woodruff — Hasn’t let his “top
of the 8’8" 144-Me. activities stop him from
keeping the fire lit on 220 Me. and 432 Me.

W5RCI, Audie Turner — proved that it pays
to work all bands. His ceaseless schedules have
him at the head of his cluss on 144 Me., 220 Me.
and 432 Me.
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VESBY, Peter Radecliff — continued to prove
that 50-Mc. propagation is possible from an
impossible location. Pete is ready for Osecar on
144 Me. and maintaing & continuous monitor on
both 144 and 50 Mec. The Yukon is in the v.h.f.
scene because of one man who decided that “it
could be done” and did it.

NE10k, David Brill — wouldn't take no for
an answer and so we have a new multiplier in the
v.h.f. contests.

WOPFP, KOHMB, KsMMM, K1PBE proved
that a 1000-mile radius is a sure thing on 50 Me.
s.8.b. Their year-round schedules proved that
conditions can come and go but the signals are
always there.

W6NLZ, W6WwsSQ, W7HKD and W7LHL
have sparkplugged a scatter circuit vn both 50
Me. and 144 Mc. which makes most of the eastern
cireuits look easy. Their miles-per-contact have
provided a tremendous boost to v.h.f. DXers.

Now all these aforementioned operators have
resolved to do better this year. Can we do any
less?

432.-Mc. Dipper

The circuit shown in Fig. 1 was sent in by Jim
Rrannin, K6JC with the following comments: **This
432 ‘Dipper’ does not exhibit any false dips and
eircuits can be checked with very loose coupling.
QOceasionally what appears to be a fulse dip will be
noted but further checking reveals that a jead in
wiring or some other part of the unit will be found
resonating. One of my 432 unit chassis resonates at
450 Me.!l Have mine reasonably well calibrated
from 360 to 460 Mec.; however, the range of the unit
can be extended or reduced by changing size of Ch.

“Would have been lost without this little job
when I built all my 432 gear. Loaned it to a fellow and
now have to run him down and get it back.’” Thanks,
Jim, and good luck on the * running him down’’ job.

144 Mc. and Up

After several months of conversion work on
APX-6's, KAUGC und WA4IIS in Miami Shores,
Florida, are now working 1009 two-way contacls
on 1220 Me. K4UGC is using 2 vertical antenna
20 ft. up and WA4IIS is using a reflector 25 ft. up. The
boys say that signals are 59 both ways with some
(8B noticed during midday hours and damp rainy
weather. Both stations are working on various
experimental antennas und a power umplifier; and-
both of the boys are looking for skeds. WA9FUH is
also working on an APX-6. Ray says he's working on
the receiver portion but expects to have the receiver
working well and the transmitter oscillating in a
very short time. He is also interested in microwave
work and would like to hear from others in his area
interested in the same work. If anyone knows of a
good, safe way to move a 2K25/F23AB reflex
klystron up to the 10-Ge. band without ruining
them, please get in touch with WAQFUH.

“There are u number of stations in {his area
{Greensboro, N.C.), including myself, who are
started on a project of putting TV on 432 Mc with~
in the next year. This inciudes stations in Burling-
ton and Greeusboro.” So sez K4GPL. Ron also tells
us that there is much activity in Greensboro in the
antenna improving field, and among the improvers
are WA4POA, W4WDH, WA4DXT, WA4SAD and
K4GPL. Ron now has a new 88 ft. tower with 4
¢ight-clement beams in & yuad arrangement. Tup
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W 1EHF — co-holder of 2300 Mec. record.

heam is 100 feet off the ground. He can run c.w.,
a.1m. or 8.8.b. and is looking for skeds with states yet
needed. In Marshall, Michigan WAS8DXW has de-
cided to start with video gear on 220 Me. First proj-
et is & converter down to channel 5. At the present
time John is in the process of locating parts and
identifying those from T.V.'s. Good luck, John!
“Video modulation tried on a grounded grid (2C39)
amplifier for 432 Mec. Some loss in detail. Otherwise
the transmitted pictures were good.” 8o sez Karl,
WB20SA at Syracuse, New York. He has also com-
pleted a new tripler/amplifier for 432 Me. using
2(!30s, und his vld unit is being modified for repeater
service. Juck Woodruff, W8PT, wonders where all
the guys are said they were getting on 432 Mec.
No activity within a hundred miles of Jack’s QTH
in Watervliet, Michigan. Stations worked on 432
during November were W8JLQ, W88RQI, WASHTUV
and WOBTI. He also says that signals are dropping
as winter conditions arrive but there are still many
nights with above normal signals. Jack would like
to sked anyone interested. W8WNX at Detroit tells
ug that November 1, 2 and 14 were very good for
extended ground wave on 432 Me. with 89 signals
up to 200 miles. Larry also tells us that W8JLQ,
WSRQI, WSRLT and K8AXY, all regular 432 oper-
ators are building gear for 1296 Me. And — W8DX
is revamping video gear for 432 for regular TV
operation. Out in Indiana KOUIF is putting up a
new 50-ft. tower for his 432 Mec. antenna exclusively,
and has ordered a special 80-element array for 144
Me. moonbounce work, WB2HZY tells us that he
and WA2MQP are now in the ‘“blueprint stage of
a square halo for two meters.” Charlie sez he can
always bend the metal back into a round shape if
the idea doesn’t work out. K3ZGIY and K3CFA both
make mention of good conditions on two meters
during November. K3ZGI, Howie, noted the 2nd
of the month when VE3QP was heard with a 5/9
signal. Joel, KBCFA sez the 4th, 7th, 8th, 15th and
22nd were good ones ut his QTH in Lemont, Penn-
sylvania. Among those worked during these periods
were: W8AXR, K2IEJ, W3NQY, WSSKP, WRPHJ,
W3RUE, W3PGV, W2FDI. Report of an opening
across the Gulf of Mexico on November 25 was sent
us by W4AWS in Orlando, Florida. Art sez the
stations he heard in ILouisiana were W5HUKQ,
WHGIX, W6VUY and WASHAO. Florida stations
were WAMNT, WANEE and W4AWS. Signals were
sometimes as strong as S9 plus 30 db.

Larry, K1IED/4 seems to be doing his share in
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the southern climate to keep the two meter band
warmed up. He tells us that he has worked stations
in Wisconsin, Michigan and Illinois, and has heard
stations in Kentueky and Indiana. Nightly sheds
ure being kept with WI1HAD in Connecticut
1145.027) at 2230, und the boys hope that some of
the two-meter gang will start looking for thets and
join in the schedule. A final comment from KIIED:
**When the band is in good shape we hear quite a bit.
For instance on the night of September 7 we worked
%4 different stations, ull over 100 miles, and most in
New York, Connecticut, Mass., ete. The following
night we worked 45 gtutions, all 1's and 2’s.”” Nice
zoing, Larry. Keep that rig warmed up! During the
Leonids meteor shower W8PT gleaned only a few
pings from K7NII in Arvizona during their sked.
Only other station heurd by Jack wus WiASJF, Sez he
heurs more bursts on K2IEJ during nonshower
times. At Ypsilanti K8PBA noted three good nights
on {44 Me. during November. The Ist was fair
toward the southeust; the 16th wus fair toward the
south and southeast: the 22nd was fair foward
the north. *‘Band counditions were exceptional
during November on 144 Bbe.” soz WASDZP.”
* Heard a lot of choice stations but didn’t huve the
power to work them. K2MNB came in almost
every night and other regulars were K2LOK and
W3GLC." Sounds like it was good in Detroit!
At Kalamazoo WSCV(Q) observed strong inversion
conditions to the north and eust on November 3.
KExceptional signals were heard within a range of
several hundred miles. krom Steveusville, Michigan
W3RTV/WSEYO writes us that he is working on
146.94 Me. f.m. regularly across Lake Michigan
inta Chigago. Jule sez that there is very little
activity in southwest Michigan on this frequency.
He ulso tells of a recent opening on this frequency
which resulted in contacts with Saginaw, Owossa,
Detroit and Allan Park, all in eustern Michigan
wbout 180 miles. Jule would like to heur from sta-
tions in Michigan, Indiana and Illinois who are
active on 432 Me. f.m. He Is extremely interested in
a v.hf. {ink between Chicago and Pittsburgh.

A call of distress: * We have u station prepared
for Oscar III but lack schedules with other stutions,
¢lould you help us find other stations who want
schedules? We realize this iy an eleventh-hour call,
but would appreciate any help you couid give us.
The station, WSEDU, (Case Institute of Tech-
nology Radio Club) is Jocated in Cleveland, Ohio
and stations up to 1000 miles away would be per-
fect.'” Any of you *Oscarites’’ interesied, write to
Emil Pocock, K30KC/8, Box 160 Yost, L0902
Euclid Ave., Cleveland, Ohio 441086,

A successful sked with contact made on 154 Me.
wus brought to fruition Ou November 12 between
WAAWS and W4WNIH. Shelby, WAWNH, sez *“the
tropo (S0 was the most exciting part of this series
of m.s. skeds started in September, but other things
of interest have also shown up. We began this series
in September and have been running them Monday
through Friday, U800-1830 ST, both of us on 099
and W4AWS transmitting the first 15 second period,
Ho far we have worked six times-five times via m.s.,
onee via tropo. Bursts longer than 30 seconds have
not beeu unusual, and we have had two or three
that lasted up to two minutes. Of the five QSO’s,
three of them have been during periods when tvhere
supposedly was no shower activity (two were during
o minor shower). However, checking burst rates
against W4LTU’s table, I'm not sure but what all of
these may not have been minor shower QS0’s. The
prot few weeks W4AWS and I have been hearing
wbont the sume umount from euch other. But before
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that time, what I heard had no nccessary connee-
tion to the amount that he heard. One morning I
would get 50 pings while he got only 10. The uexb
morning the situation would be reversed. Rigs ul-
wayvs checked out normaliy, ete. We have no ex-
planation yet on the differences noted here, but it
has been quite obvious, The past two weeks we have
received quite a bit ench day. I have a sked for the
(teminids lined up with K7NII, 1600 miles. Sure, it's
too far! Bub can’t get anyone to sked in the states
that 1 need that wre within range. (Boy I’ve heard
that before too!) This is still one of the best v.h.f.
QTH's I've ever scen, And sinee we don’t know how
much longer we'll be here, [ try to get on for a few
minutes every night. Call CQ to SSE at 2145 EST
and to NE at 2220 EST for five minutes every night
I'm home. Understand thut the New Jersey stations
regulariy heur my 2220 () hy both m.s. and tropn.
None of us down herc ever hear them though.
WA4AWS culls CQ to NNW at 2150 EST nightly on
L1056, If any of the fellows up that way need Ken-
tucky, I'll be glad to hive them a sked, so long as 1
have time left.”” Very interesting Shelby, thunks for
some of the “interesting things’ that have shown
up. Speaking of schedules, W4HHK writes that he
is listening for WO3AB's 432 signal via the moon,
and that he has resumed work on 432 kw. Paul sez
he's obtained a TD-2 for pumping s 432 Mec. paramp
and 1s also working ou horn feed for his dish.

Regarding 432 Me. and moonbounce WOGAB
writes thut he has rebuilt most of his moonbounce
rig and is now getting four timesg more power from
the transmitter, not including better power transfer
due to eoux change. Frequency of the transmitter is
432,011 = 1 ke. He tries to be ou each time the
moon is visible during the evening hours between
I800-2100 CST aud also weekends through out the
day. "1 van just hear my own echoes at times and
still have more things to check out, so may improve
my own signals more in the near future. I have been
on sked with WAHHEK at 1930 CST 708% ke. Mon-
day and Thursday evenings with regard to keeping
the moonbounce skeds. Can also get on s.8.b. on 40
and 20 if anyone is interested.”’ Thanks Bob. Know
the other v.h.f.ers are as interested as we.

50 Mec.

Between WB2IPX and WB2MLK/2 in New
York we get a glimpse of six-meter conditions dur-
ing November, Les, WB2IPX, worked VE3CJA on
November 1, VE3CTE on the 10th and K3LCO on
the 15th. 8kip, WB2MLK /2 sez he heard VE3DML
und K3NNZ on November 7 and on the 2%th it
was WASCDG, WASFDU and W4SFH. In North
Carolina WA4JCS caught the opening of the 28th
when he heard stations in Topeka, Kansas with 5/0
signals. We swiped the following from **The VHF-
UUHF Spectrum’ and koow it will be of as much
interest to the rest of you as it was to ua. " A six-
meter band opening ou October 30 was reported by
K5RYD. Another one oceurred on November 5
from about 1930 {0 2045, And still another one
oceurred on November 19 from 1500 to 2000, ac-
vurding to WASCZX. Again the band opening was to
the east with good signals being heurd from stations
in Alabama, Louisiana, Mississippi and eastern
Texas. It is interesting to note that band openings
have vecwored on October 17, 18, 19, 20 and on
November & and 19. S.8.b. signals are still being
heard on 50.1 Me. just sbout every Sunday morning
around 0700 to 0900 hours at W5YXG. Copy is
wood on signals for just a few seconds up to ahout 20
t0 B0 seconds with some signals staying in on bursts

{Continued on page 16%)
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CONDUCTED BY JEAN PEACOR.* KIIJV

Honest to Goodness —YLs

EEN agers take note! YLs in their teens have

responded in fine style to the letter printed
izlll the December 1964 column agking where they
alf are.

To quote Judy Birkeland, WB6ADR: ‘“He
missed hearing me at age 16, I just had a birth~
day two months ago, but 1 was on. In fact, I
was on ab 15 and at 14, He just wasn’t listening
— hi!?’

Judy Birkeland, WBGADR, of Santa Barbara.

Judy, a senior in high school, is the only li-
censed ham in her family and an avid radio op-
erator from all reports. The familiar signal of
her DX-60) is known to many on 80, 40, 20, 10,
and particularly on 15 meters, her favorite
band, on both e.w. und phone. Those hams who
frequent the haunts of a rather dead 15 meters
at night may have talked with Judy where she’s
become a good friend of all who have talked
with her.

Shining through all these contacts, one OM
has gained Judy’s favor over all others and she's
now going steady via the air waves — something
she thought couldn’t be done. Romance budded
and bloomed for her on 15 meters, s if any
wonder that she urges XYLs with daughters to
encourage them to get their tickets?

Meanwhile, in the sunny south, two sisters
have added a great deal of xouthern charm to the
ham bands as members of NCN (North Carolina
Net) und 4RN will assure you. The MecDade

* YL Editor, Q8T Please send all news notes to K11JV'S
home address: 139 Cooley St., Springfield, Mags,

February 1965

YLg from Skyland, N. (!.are members of quite
a ham family, their father being W4DYW and
a brother Evan, WA4AAK.

Flissa (Liz), WA4ABVF, is 16 yeurs old and a
junior at St. Cenevieve-of-the-Pines Academy
for girls in Asheville, N. €. At school she is
president of her class and a member of the stu-
dent council. In between classes her activities in
the amateur radio field have earned for her such
certificates as Al Op, ORS, 4RN and one for
high score for the 4th district in the 1964 YL-OM
contest.

Fighteen-year-old Emily, WA4BSJ, is a fregh-
man at Rolling (‘ollege in Winter Park, Florida
where she is Secretary of the Rolling Radio Club.
She also enjoys sailing and is taking tying lessons.
All these activities have not curtailed her radio
enthusiasm since she too holds certificates for
NCN, 4RN, ORS and is another A1 Op.

Three and a half years ago Liz and Emily
became licensed in “self defense’’ as their father
and KEvan were always talking ham radio. Need-
less to say, they both now contribute greatly
to such conversations. Since they share the same
transmitter and keyer and operate mostly c.w.,
don’t count on being able to tell them apart on
the air but you will find pleasure in talking to
either one.

Those who suvmetimes express fears regarding
the future of the world when placed in the hands
of today's youth could well take a look at the
outstanding youth represented in the amateur
radio ranks. While receiving untold benefits to
themselves in becoming hams, it's such persons
that also give the world of amateur radio another
fine reason for its sense of pride.

Elissa, WA4BVF, (seated} and Emily, WA4BSJ, {standing).
Photo courtesy of WA4AAK,
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25th YL Anniversary Party Results

COMBINED SCORES
KINST.....2197 K7RAM....6811, #

K2JYZ..... 4562,50% K7ADI. ... .2052.50%

K3HZY..... 2013.75% KTOFX. ..., 1743.75%
WA4FJP ., .8575, * WSWUT. .. .3108

W4ZDK. . ..3617, WS8HWX. 5605, *

W4UF...... 1603.75% RSITF. .... 3180, *

.......... 3077, *

*

4275, %
2.50%

K2JYZ. .. ..3850.
WA2GPT. . 3034
W20WL. ... 1430,

1903.75% K7ADIL..... 1500, #
..7200, * K7PI...... 1155, %
6727, 5% W7GGV. .. .. 907, 5%
WABWR....35828 K7OFX......573,75¢%
W4ZDK. . ..2004 W7HHH. ... .24
WA4FEY...2280 K7UER/7....276
WBHWX. ... 4987, 5%
K8TVX..... 4370, *
KSLHF.....5143.75%
WERZN. . ..2887, 5%
KBITF......2720, *
WaWUT.

KSVCB.....
WASARJ. . . 1496,25%
WASIAQ.....830
KOTRP. .. ..4668.75%
EAXS.....4180, #
KOLUI. . ...2720
WASKYL. 0, *

WaIuv.... 2379

WAGLWE.,.3062. 5%

Results of September Howdy Days

High Score YLRL Member — Roberta Lemwmon,
WABARJ, 82 points High Score wou-YLRL ~-
Carolyn Thompson, K1BJZ, 18 points. Runners-up
were: (YLRL members) KIEKQO, VE3BII, K8TVX,
KS8JFJ, K8VCB, WASBIAQ, KIGSF, KIIIF,
K1IWXF, K1USQ; (non-members) K7ADI.

After checking logs for this contest, Martha
Edwards, W6QYL, found the results were more en-
eouraging this year. She reports that HC2AH,
Evelyn, from Guayaquil, Ecuador was logged twice,
OZ5QM, Lydia, from Copenhagen was logged once
and the third highest score from Jun, VE3BIL 1t
might be possible next year to work WAC/YL
during Howdy Days!

Rules 16th Annual YL-OM Contest

TIME:

Phone — Sat., Feb. 20, 1965, 1300 KST to Sun.,
Feh, 21, 1965, 2400 EST. (1800 GMT
Sat. to 0500 GMT Mon.)

-— 3at., Mareh 6, 1965, 1300 EST to Sun.,
March 7, 1965, 2400 EST. (1800 GMT
Bat. to 0500 GMT Mon.)

Eligibility: All licensed OM, YL, and XYL operators

throughout the world are invited to participate.

Cperation: All bands may be used. Cross-band

80

C.W.

CORCORAN AWARD
Ellen Ackerman, WA4FJF.............. 8575.00%

NORTH DX YL AWARD
Jeanine Burgess, VE3BIL.............. 4411,25%

WORLD DX YL AWARD

Mavis Stafford, VK3KS................ 2.50%
Koo, . ... 1522, 5% KZ5TT..... 3075
WOILJL. .., 1485, # VESRII. ... .2816.25%
KovPI, . ... 1363 VE7ADR...3330. #*
KBLEPE/M. 1292, 5% VE7TNW. .. .3280
WABAADM . .. 262, 5% VE7ABP....1810. *
PY280....... 60, * VIK3KS........125%

Confirmation logs: W3MDJ, WA4VEG, K50PS,
W6QYL, W6VDP, W6BDE.

CW SCORES
KINST...... 660 K7ADI...... 552, 5%
KivzG...... 546,25% K7RAM <
KIWZY.....462. 5% WBHWX
KIWXF..... 176 WeWUT
K2IYZ...... 712, 5% KBLIIF *
K3HZY. ...~ 20 KBITF. ... *
WALRIF, ... 1375. * WASFSX..... 8
WAUF...... 1072, 5% WABIAQ...... 15, *
W1ZDK. .. .. 713 WOMLE. ...1050, *
K4LMB. . ...500 WA9CCP. ., .761.25%
WALPAE. ... 2 WAYEZP. .. .. 85, *
K5YIB..... 1045, * A
WA6OET. ..1540. *
WABAQE. .. 10086,25%
WB6CGA. .. .607, 5%
WeDXI. .. 5.
K7OFX.....1170. *

Confirmation logs: W3CDQ, W6NAZ, KS8ONV.
#* Low-power multiplier.

operation is not permitted.
Procedure: OMs call “CQ YL, YLs eall “CQ OM .
H.echange: QS0 number, RS or RST report, ARRL
section or country. Entries in log should also show
band worked at time of contact, time, date,
transmitter and power. (ARRL section list avail-
able for s.a.s.e. to YLRL V.P.)

Scoring: (a) Phone and c.w. contacts will be scored
as sepurate contests. Submit separate
logs.

(b) One point is earned for each station
worked, YL to OM or OM to YL. A
station may be contacted no more than
otes in each contest for credit,

(c) Multiply the number of QSOs by the
number of different ARRL sections
and countries worked.

(d) Contestants running 150 watts input
or less at all times may multiply the
result of (c) by 1.25 (low-power multi-
plier).

(e) S.8.b. contestants running 300 watts
p.e.p. or less at all times may multiply
the result of (¢) by 1.25 (low-power
multiplier).

Logs: Clopies of all phone and e¢.w. logs, showing

claimed scores and signed by operator must be
postmarked not later than March 31, 1965, and

QST for



Irma, K6KCI, of Santa Barbara will remember 1964.
The lucky winner of the grand bedspread made from all
hand embroidered YL Club certificates at the YLRL con-
vention in June, she went on to win the cup for st place
honors in the phone portion of YLAP. Since becoming
licensed in 1955 her activities have ranged from member-
ship in six radio ciubs to very adept traffic handling on
both amateur and Mars frequencies., Her OM, Lov,
K6GHU, and son Lynn, WASIBR, make theirs
an all-ham family,

received no later than April 15, 1965, or they will
be disqualified. Please file sepurate logs for each
section of the contest. Send copies of logs to

Kayla Bloom, W@HJL, 175 8. Jusmine St.,
Denver 22, Colorado.

Awards:
1st place phone: YL — Cup OM — Cup
st place e.w.: YL — Cup OM — Cup

The winner of the phone cup is also eligible for the
c.w. cup. Certificates will be awarded to c.w. and
phone winners in each distriet and country.

No logs will be returned. Be sure it is a copy of
your log you send for confirmation,

NEW RULES FOR V.ILF, STATIONS

Scoring: Number of contacts times low power

multiplier. There is no multiplication by ARRL
sections and countries. Use of both high and low
power for any portion of the contest will not allow
your use of the low power multiplier. No ARRL
seetion and country multiplier applies to the v.h.f.
section of the contest only.

Awards: 1st place phone and c.w., both YL and OM,
will receive a special award.

YL Clubs

Ohio’s Buckeye Belles’ new certificate custodian
iz Lillian Richardson, WSHWX, 3709 Starr Ave.,
Oregon, Ohio 43616. This certificate is available to
those who have contacted 10 Buckeye Belles for
U, 8. stations; 5 if DX; or 20 if in Ohio. Your list
should include full log data, Buckeye Belle number
and 25¢,

Using a straight key and with no directional antenna
system, this YL has taken 1st place honors in the YLAP c.w.
contest and is also the 1st to win the new cup for highest
combined scores among Northern DX Yls. Jan, VE3Bl,
and her OM, Gord, VE3CRI, run 120 watts on c.w, and
70 watts on a.m. If Jan's dream comes true regarding a
keyer and rotating quad, just imagine
her next year's score!

LAl

25 Years Ago }

February 1940

. . . The editorial this month concerned experimen~
tation and applications of frequency-modulated
voice transmissions to amateur radio. The 2 14-meter
wang was asked for their cooperation in building and
testing f.m. gear under practical operating condi-
tions. . . . Immediately following the editorial was
4 Stray reporting the results of a test made using a
mobile flea-power m.o.p.a. that could be either
frequency- or amplitude-modulated. Receivers were
set up side by side in a noisy location and com-
parisons were made between the readability of the
f.m. and a.m. signals as the transmitter was sent
out on the road. **Results confirmed the most
optimistic expectations. With the car going straight-
away from the receiving point and over fairly level
ground, a readable f.m. signal could be obtained at
distances in the order of four or five times that
at which the a.m. signal was just strong enough to
he understood through the noise.” . . . By Good

man, WLJPE (now W1DX) was busy building f.m.

February 1965

this month
A

equipment in the ARRL lab and described a
* Practical 112-Me. F.M. Transmitter’”. . . . Other
technical articles included a treatment of voice-
wave polarity and its effect on transmitter opera-
tion, **Lop-Sided Speech and Modulation’ by
George Grammer, W1DF; a * Compact Battery
Receiver for Station or Portable Use”, by Don Mix,
WI1TS; au instant band-changing transmitter with
motor-driven switches by Leon Linn, WOLHF;
and John Williams, W2BTFD, described a carrier
current (wired wireless) transmitter and receiver
for remote control of a transmitter or other device.
. .. Joe Moskey, WIIMY, reported the interesting
results of the 2nd w.h.f. relay. The Jongest route was
1150 miles on five meters — between Boston and
C'hicago. It touk ten stations and about 24 hours to
complete the hop! . . . The oldest und youngest
hams in 1940 (at least as far as we knew) were
presented in a picture Stray in the February issue.
The young squirt was WIFTV, age 11. The old
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JAPAN

Japun hag more than 200,000 blind persons.
Amateur radio is of course an excellent activity
for the blind. Onee they have received licenses
blind wmateurs ean meet with the sighted on
terms of equality. Recognizing this, the Japun
Amateur Radio Leanue iive years ago assisted in
the formation of the Jaupan Blind Ham Club,
now boasting a membership of 300,

Borrowing a leaf from the book of the TB
Association the Blind Ham (‘lub is raising funds
for Braille literature on clectronies through the
sale of stamps like Christmas seals. Amateurs
wanting information on the club or wanting to
help shonld contact the Japan Blind Ham Club,
¢, JARL, Box 377, Tokyo, Japan; attention of
Mr. I, Shirai.

ECUADOR

The People-to-People Health Foundation,
sponsors of Project HOPE, hus presented a
Certificate of Merit to the Guayaquil Radio
Club, the IARU society in Fcuador, in recogni-
tion of the successful completion of service
aboard the hospital ship 88 Hope from De-
cember 1963 to September 1964 in providing an
amateur radio network to facilitate communi-
cations for the project.

The 33 Hope is currently in Conarky, Guinea
and is operating as \WSBZB/7G1.

At the recent RSGB exhibition in London special permission
was secured for foreign radio amateurs to operate the
h.f. and v.h.f. stations on display. Pictured at the h.f. station
are Jeff Stone, G3FLL, president of RSGB, John Boyce,
G4NI, Chet Lambert, W4WDR, operating and Ron
Yaughn, G3FRY, Secretary of the Exhibition, logging.
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In conjunction with the 14th Infernational Scientific Radio
Union convention in Tokyo this year the JARL held a
“URSI Ham" meeting. Present were more than 30 Japa-
nese amateurs, Dr. Smith Rose, President of URSI and
former President of RSGB, and WOQYT, W9QYU,
W6POH, WI1QUN, K2HJU, OK1WI, DL6DS, DL3LJ and
ZL3LT. Pictured are several of the JARL officials and guests,

SWITZERLAND

As a special feature of the forthcoming cen-
tenary celebration of the International Tele-
communications Union the International Ama-
teur Radio Club, whose station is in the ITU
building. will operate 4UJ1ITU continuously in
most bands May 16th and 17th, the actual anni-
versary date. Radio amateurs from throughout
the world will operate the station and a great
many distinguished communications officials are
expected to visit and observe. A special QSL
card will be issued commemorating the event.

The JARC is unce again seeking articles con-
cerning any aspect of amateur radio develop-
ment or signifieant operating achievement for
the 1985 edition of 4U1ITU (‘alling. This
will be a special centenary edition distributed to
prominent communications officials in all coun-
tries and to world wide amateur radio societies.
The deadline for manuscripts is March 31, 1065.

DX RESTRICTIONS

[United States amateur licensees are warned
that international communieations are limited
by the following notifications of foreign countries
made to the International Telecommunieations
ITnion under the provisions in Article 41 of the
Cieneva (1959) conference.

Cambodia, Indonesia {including West New
(iuinen), Thailand and Viet Nam forbid radio
communication between their amateur stations
and amateur stations in other countries.

QST for



Correspondence
FromMembers-

The publishers of QST assume no responsibility for statements made herein by correspondents.

REAL TRIBUTE

€ From one who knew John Reinartz, please let me
congratulate you on such a fine, magnificent tribute
to one of the truly great people in amateur radio. All
of us OOTs were greatly enriched by his develop-
ments and his forward-looking mind.

What he considered one of his minor accomplish-
ments was mining a picce of Connecticut quartz,
sawing out and grinding a crvstal, which he alwayvs
ndded with one of his great smiles, "It really
oscillated ! — 171411

DEAD LETTERS

€ I would like to recommend that you put a con-
apicuous article in @GN7' magazine emphasizing the
iruportance of addressing QSL cards the same way
as any other muail,

Over half of the cards that T get do not show my
Jast name. Some show my call letters only or pre-
veded by the letters " ARS”. Sowmetimes they show
my first naume on the next line preceded by the
Jetters **CH OPR.”

One day we did not geb our mail for the whole
family because when we called for it at the post
office the first item was a QSL curd without my
name and the postman did not recognize it.

In large apartment houses and college dormi-
tories which have oue mailing address, i is impor-
tant that the lust natwe appeur on the card as it is
needed to get it to the right person. The Cullbook
daes not show apartment numbers or rooie numbers,
and these are not needed anyway if the last name is
used.

‘The average family moves every few vears and the
past office goes by last name when forwarding mail.
This ¥February I will move into the college dormitory
and if cards come addressed to my old address they
will not be forwarded unless they show my full name.
v WALUXZ

BUILD OR BUY

, For over thirty years I have taken QST without
ever being provoked to write, but the provoecation
has coroe. ** Do It and Rue It did it!

All these years 1 labored under the assumption
that Thomas Alva Edison not only *‘rolled his own™
but thought it up. it is such a surprise to find that
he merely purchased the items at the Northern New
Jersey branch of a radio parts store. Too, it may be
eonsidered comforting to realize that that Italian
fellow was just rich enough to pay the postage from
the Chicago supply house.

1 have a Handbook, which has soldering iron burns
which shows only *amateur" allocation from about
the f.m. broadcast hand up, but all the time I could
have saved myself the trouble by just ordering a kit.
It now secms strange that I carried papers for two
weeks to carn my first 09’7 tubes when, had I had
the suvvy of the author, I could have gotten o
“Mark 1127.32” for only 109 down.

This, then s a confession. Like my ole 40-meter
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prewar buddies all over the world who built their
own version of the “QSL-40", we just didn’t know
how stupid we were. It is most gratifying to be
brought up to date.

Seriously, my profound sympathy is extended to
the author. He qualifies for more pity than any
amateur [ have ever known. No amount of pain
inflicted by labor for the love of *“‘rolling your own”
can possibly equal the ubysmal lgnorance of ama-
tenr radio which he has expressed.

T him, my sincerest thanks for making my hobby
even maore enjoyable. — IWAFPKE

A SIGN OF THE TIMES?

@ In o recent issue of o hamm magazine I see where
the Hullicrafters Ciompany has o contest where you
ure asked to complete in 50 words or less, * What 1
can do for Amateur Radio ™.

In five words — " Clean up the Noviece Bands.”

However, the cxplanation of those words takes
well more than 50 words, which is why this letter is
in your hands,

I am a Noviee. T have had my ticket for not even
a month now, but long enough to draw some definite
eouclusions about the state of the frequencies alloted
to the Novice.

I got my ticket without ever sceing another
Noviee, Most of my dealings were with either Old
Timers, holders of Advanced Class or Amateur
BExtra Class, or hams considered in high circles of
the ARRL.

After working 40 and 15 meters u few weeks, I be-
wan having my first eyeball QS80s with other Novices
around Miami. The first one I visited had swapped in
a Y0-watt transmitter for a Heath 2-er. The second
one, o Novice who had given me consistent 5 and 9
reports on 15 meters, was surprised to lewrn 1 was
not using a v.f.o. He wus even wmore surprised to
learn that I only used 75 watts.

Why were they so shocked that I wasn't operating
illegally? Because any Novice who puts out a good
signal can’t be all honest!

I imagine the following scene is carried on quite
often. The new Novice full of enthusiasm, is ready
to go on the air, His equipment Is not the best, but
he hats out o few contacts. Up to now he has fol-
lowed FOCC regulations religiously. After a few
weeks or so, he finds he is working the sume crowd all
the time, and why use Morse Code when you can
pick up a phone and talk to the person just as easily.
#o the drive and the buffer knobs bhecome inore
appealing. After a week or so, in slow stages he has
his transmitter up, to say 100 watts, the full
capacity. Still, he makes ouly a few new contacts.
The band is too crowded, or at least the frequencies
where his crystals are, are too crowded. The next
step is obvious.

When you try to weed out every Novice who is
infracting on regulations, probably 25% would go.
But even one out of every four Novices losing their
license is better than an indefinite suspension of the
entire class of license. — N4V SY
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TRAFFIC HANDLING HINTS

q It should hardly be necessary to remind traflic-
minded hams that they ean invariably get a response
to a delivered message for the mere asking at the
time of delivery.

Far too often my correspondents have mailed to
rne the message I seut to them as in turn sent to them
by the delivering ham. [t was typed but nary a
single word about being willing to accept a reply.
Again I have been informed that so und so ham
phoned my message but did not say a word about a
“reply message.”’

Wake up, gung, and increase your originations.
True, you may even have to assist in the com-
pusition of that reply message; but that is easy.
- W3RV.

€ In u recent experiment, I traced just how many
picces of traflic that originated at my station
actually arrived at their destination. To my shock
and surprise, I discovered that just 609 arrived,
und that the other 4047 were seemingly discarded by
other stations handling them.

Being a traffic operator myself, 1 know that
delivery cannot be guaranteed in all cases. However,
I believe that it would not be an imposition for the
stations, unable to deliver the traffic for any reason,
to originate a service to the station-of-origin telling
him so. No one knows how important a message is to
the person it i8 meant for!

And secondly, no one with the exception of the
station-of-origin reserves the right to QTA a
message, — NIV DPJ

QST CHEESECAKE

€ Wow and double wow! I had missed the **Gal-
axy ' ad in October @ST', but when that poor soul’s
Jetter appeared in December deploring * Cheese-
cake’ I just had to look it up.
I know you just printed it to get u rise out of me,
and be advised you did. I have only one (uestion?
Who is she? ? ¥V~ WEQYR

€ I disagree with KSUKH's objection to * Cheese-
cake'’. After all there are still some of us who are
not too old to enjoy a little “spice” now and then,
and that ham radio is not our only pastime. More
power to the Galaxy people. — W6EAJ

TECH C. W.

€ I was a technician for two years and I know how
WB2H VF must feel, however, I managed to operate
m.c.w. above 145 Me. and I have my General to
show for it. If one finds no activity on m.c.w. on two
or six meters, there are such things as code practice
osvillators and listening to W1AW to perk up code
speed. The expension of the restriction of two and
six meters would probably do more harm than good.
— WA2VPQ.

@ I have a Technician rather than a General class
of license because of my code speed. The WI1AW
code practice sessions are great but 1, and probably
many others, could improve my speed easier by
having some good e.w. eontacts.

Presently, I am converting my six-meter trans-
veiver for c¢.w. operation. The only thing that
worries me is that after the couversion is complete,
I may not have anyone to talk with. During the
time that I have had my license, I have only heard
one c.w. station on six meters in this area {(near
Milwaukee, Wisconsin).
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Six meters is an excellent band for c.w. with its
low noise Jevel and uncrowded frequencies. It does
not seem logical that other technicians aspiring to
earn their General Class ticket should pass up such
an opportunity to increase their code speed. By
using c¢.w. there is ulso the added benefit of getting
more signal output for your dollar compared with
a.m. transmission,

1 hope that more amateurs feel the way 1 do about
this, and ¢.w. activity on six meters will be increasing
in the future. -~ W.19NCZ

MEMBERSHIP DRIVE

[, After reading the letter from WB2AVI (Dee. Cor-
res.) I am getting busy to get youn a half dozen mem-
bership-subscriptions to replace him., ~~ N4 AET

QSY — TO WHERE

@ There may be muny reasons, excuses or rationali-
zations for the existence of amateur radio, but
certainly a large segment of hams enjoy the sound of
their own voice — the writer included. All of the
most used phone bands have a total of about 500
ke. available to 200,000-plus amateurs, so congestion
is the rule rather than the exception. It becomes a
matter of live and let live — no one owns any par-
ticular frequency at any particular time.

Lutely the writer has been requested numerous
times to get off such and such a frequency, that thus
and so was in progress. One Arizona ham asked a
clear frequency for **possible traffic” to one of the
small Hastern Heaboard states. He repeated this
request for one hour and five minutes, at least once
every two minutes. Another requested a clear
channel for an operation already in progress. In =
few minutes he let it be known that it had lasted
three hours.

The number of “nets’ requesting a clear channel
has climbed to such heights that one net had to ask
another net to get off such and such a frequency. X
have been asked to vacate frequencies for the Mid-
West Net, the Prairie Dog Net, the Transpacific
Net, the Transatlantic Net. As of today, I was
invited to join the Intercontinental net and await my
turn at the pleasure of the net coordinator or get off
the frequency.

This wuas by a very American voice outside the
1.8, He was really having a ball hearing his voice
check in all the net stations. Other than checking all
the stations in and Rogering everyone, no traflic was
passed. Even the ‘‘hurricane’ nets of the last few
weeks udmitted over the uir that all the info they
had was via TV,

Tn all my years of ham radio, I have never heard a
real authentic SOS, MAYDAY, or QRRR. Guess
I'm always at the wrong place at the wrong time.

Ham radio has something for us all, so I will QSY
down 2 ke., und move my QRM from the Hair net
to the Fish net while the Tennis net puts in a request
for a clear frequency for tratfic to the Dragnet at
0600 hours Zulu. —— W4 BM.

CHOICE OF TERMS

€ There is a yrowing tendency on the amateur
hands to refer to a lineur amplifier as “a linear.”
Not only is this grammatically incorrect (using an
adjeetive as a noun) but also it is technically incor-
rect (presumably of greater interest to amateurs).
When an operator announces the use of an additional
stage of power amplifieation, it is the amplitude of
the signal that is under discussion; linearity, or the
lack of it, it is readily apparent to the receiving
(Continued on page 152)
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F.E. HANDY, W1BDI, Communications Mgz,
GEORGE HART, WINJM, Natl. Emerg. Coordinator

erating
ews
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ROBERT L. WHITE, W1WPO, DXCC Awards
LILLIAN M. SALTER, W1ZJE, Administrative Aide

ELLEN WHITE, W1YYM, Ass’t. Comm. Mgr.

Observer Suggests Close Frequency Ob-
servance. Andy NMoore, W3IJF-00, writes
“Many operators load up their transmitters one
ke. inside our band edge and make it a point to
transmit there.” W3FJF invites attention to the
following. “FCC monitoring stations operate on
the principle that no emissions should be outside
the specified amateur bands. Since the audio ap-
plied to a phone transmitter normally requires up
t0 3 ke. and can result in emissions outside a band
it is, of course, contrary to FCC regulation to
place a signal with its center carrier so close to a
band edge that emissions can be logged outside
by the FCC monitors.”

Operating Sideband. This month we would
like to pass along some principles as set down by

ANNOUNCEMENT OF
SOUTHWESTERN
DIVISION RESECTIONALIZING

Operating territory within ARRL divisions is
apportioned into ARRIL Sections by the Com-
munications Manager for field organization pur-
poses. QST carries the list of Sections (and ofiicials)
each month on page 6. Appointee and amateur
population studies of the Southwestern Division in
progress for nearly a year have been completed.
This is now to announce and define the operating
territory comprising five ARRL sections by their
county areas in place of the present four sections
in this division. The change for all except '65 DX
contest purposes becomes effective March 1, 1965:

Arizona: All Counties, no change.

Los Angeles: Los Angeles county.

Orange: Orange, San Bernardino, Riverside, Inyo.

San Diego: San Diego, Imperial.

Santa Barbara: Santa Barbara, 8an Luis Obispo,

Ventura, no change,

Members in the Orange Section each have heen
notified that their section is “official” as of March
1. Letter solicitation of nominating petitions for the
new HSection was completed in late November. The
Station Activities reports compiled at the end of
Mareh wiil be the first in which members in the
four-county Orange section will mail their reports
to 4 new official — address to be available, we ex-
peet, for March Q87, page 6 listing. ‘The SCMs
resident in L.A. and 8.1, continue in office, and
will process all reports from L.A., Orange and 8.D.
as usual for their end-of-February reports. There
will be a call for nominations from L.A. and 8.D.
coming up normally for the next two-year term of
SCM office later in the year . . . see notice for
L.A. members elsewhere in this issue.

For this year's International DX Competition all
fogs and reports will be classified as of the current
(instead of new) sectionalizing, since this annual
uctivity dates from February, regardless of when
the participant starts.

February 1965

the Western Single Side Band Association, one of
whose aims is to improve operating techniques,
Jourtesy and attention to accepted principles of
operating can greatly enhance the pleasure and
effectiveness of amateur operation. Brown Wig-
gins, W6ONY, of the association notes that there
are several ways to be really unpopular. One can
open up with ‘break, break’ on a round table or
try to take over a round table if & weak mobile.
It’s possible to use ‘go’ or ‘go ahead’ excessively
(you do say ‘go ahead’ to the weak or mobile sig-
nal). Also it’s a disturbing eclement to invite
double or multiple transmissions by making
broad undirected statements, such as remarking
that the band is noisy, inviting two to five
people to abpswer with their band conditions.
Another way to be unpopular is to hog or monop-
olize the frequency. Here are some formulated
procedures that our association uses ag a guide
and which may answer questions about entering
a round table or group in operation. WEONY
bases this on the premise that you have just an
hour to operate. You listen and select a group.
You listen until the ID. The first station to
identify pauses at completion of his ID, then
you give the station that sturted the ID cycle a
call and your own call.

1. About ‘break-break’-— you would not walk into a
group of people on the street and start conversing this way.
‘We do not recommend the utter exelusion policy but new
operators in our group are informed we do not enter round
tables this way, but courteously as above.

2. Your time is limited and you wish & report. Listen
until you get 2 name. Then call the fellow by name. Be
courteous. Ask and thank the specific station for its report,
or wait for the 11) cycle und clear at that time. Be prompt
and log the one station., A better way . . . you can always
call CQ on a clear frequeney to get reports,

3. You are looking for a certain city. Wait for a lull in
the QSO. Ask & specific station about it. Thank him and
move on. You wish to correct u statement. Call one station;
after its response state you can add something on the subject
if desired. You will be welcome.

4, In emergency: Don't clutter up the frequency. Let the
control station in the area call you. Keep your receiver on
the frequency for culls but the transmitter off. Report any
trathic but observe precedences — no ingoing inquiry mes-
sages 'til messages coming out of a disaster area have been
cleared. Report any formal traflic you have to the control,
then shut up. If there's no control station in an area, ask
an appropriate station there to act as control.

Novice Roundup. The ROUNDUP this year
can list all Novice QSUs completed February
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6-21. For full information see page 65, Junuary
65 ST, Usge the general call CQ NR f youw are n
Novice looking for these coutacts. The activity
gtarts at six p. m. local time. Put in just a little
operating time daily and your contest results can
be surprising! How many states can you “round
up” in the test?

For senior amateurs the contest is a refresher,
aiso a chance to make some new acquaintances
and demonstrate proficient procedure and
putience. We do agree with some suggestions
from WA9CIO who will be in it this year and
recalls the need for these generally agreed upon
rules for senior eperators taking part. (1) Gen-
erafs will nof call CQ NR in the Novice sub-bands
but will only answer () NR us sent by the
Novice. (2) Old timers will for the most part
work neuar, but outside the Novice sub-bands;
when go operating they may then eall CQ NR to
show they are looking within Novice territory
for contucts.

—F.E.H.

MONITOR PREFERABLY
WITH GEAR THAT DIRECTLY SAMPLES
YOUR ON-THE-AIR SIGNAL

1964 A R.R.L. SWEEPSTAKES
High-Claimed Seorcs

Following are the high-claimed scores for the 1964 ARRL
Swee stukes Contest held in November. Included are only
those claimed ¢, w. scores over approximately #49,000 points,
and those e/aimed phone scores over 70,000 points recerrcd by
mid-December copy deadline. QST will carry the full
official Bweepstakes Hesulis a8 soon as checking is com-
pleted, Figures below show the score claimmed, number of
308, and the number of different sections worked.

e K2BLU/S........ 75,880-422-72

-V _ . 75.701-520-73
WIRFC........ 155,955-846-74 75.260-535-71
KeEVRL, ... 143,005-7RB7 4 72330074

W B,h K2 . 133, 316-73473
122,443-735.67
115,796-638-73
. 110,145-600.74
.. 1U3,780-590-74

2,371-460-63
,280-432-66
v1,139-518-69
0,975-421-68
70,958-1424-68

WASAUM.

L 107,115-591-74  WaNZs. ... 70,244-525-68
..106,283-383-74  VE3OCVX?, | 70,200-390-72
.. 103,879-717-73  WIECH,........ 69,793-494-71

B . 103,205-56673
; . -.98,875-566-T0 PHONE
B2 -96,700-513-6% 162,837-754-74
WORQM 9585051271 S l132.273-810-71
WRCIN R IRECRTEN ) . 130,356-814-71
WIRCT L u3802-514-73 . 122,962-585-70
. 122,100-550-74

WB2APG.... .. 92,122-525-73

W3IMSR ... 91,958-550-87 .. 118,860-567-70
WavIN .89,820-504-72 108,188-731-74
WIJYH 750-625-71 ... 107,226-506-71
WBREW 8, 147-511.64 .. . 106,U80-555-65
WaJPH 6,615-511-68 ..101,745-185-70
KosLD ~85.: 75-618-73 100,6649-504-68
KZ50P .. .85,504-524-67 K........ 94,868-139-85
W3GHM L U5, 042 494-60 44,248 173-6%
K5RUO .84,315-446-67 ....92,528-130-73
K2KTK 3, 402-457-73 ... -88,202-125-68
K6VVA 2, 125-471-70 ..85,782-124-68
WAPTR...... 82,080-458-72 85,260-415.70

WOGFF L1 “811165-387-70 82/524-60 1-68

KIwJD .. .81,000-563-72 ..81,473-383-71
W3aZKHs .80,660-555-74 30,400-401-67
W3GAT .79,390-447-72 £0,900-590-68
K9KGA .79,310-470-68 76,512-410-64
K500 . 79,144-428-67 ..75,375-375-67
W3TMZ.. . 78,840-540-73 +T4,9734375-67
WEFGX......... 78,798-572-69 .. 74,571-371-67
W3GRF,........ 77,879-574-69 ..73,810-524-71
W3GQF ..., 77,818-520-74 .. 78,40-1365-68
WoERWS......... 77,770-556-70 71,386-314-69

LWIOWNY, opr. 2WT7TWIB, opr. SK3EST, opr. ‘Multlplv—()pera.tar
station 8W6HOH, opr. ‘*KQELT opr. 'VE3I‘UX ope 3WEFAW, opr.

ARRL invites every amateur to try his hand at
frequency measuring when W 1AW transmits signals
for this purpose starting at (0230 GMT, Feb., iz,
CAUTION: Note that since the date is given in
Cireenwich Mean Time, the early run of the fre-
quency measuring test actually falls on the evening
previous to the date given. Erample: In converting,
0230 GMT Feb. 12 becomes 2130 EST Feb, 11,
‘T'he signals will consist of dashes interspersed with
station identification. These will follow a general
wegsage seut to help listeners to locate the signals
hefore the measurement transmission starts. The
approximate frequencies used will be 3510, 7047 and
14,1387 ke. About 444 winutes will be allowed for
measuring =ach frequency, with long dashes for
measurement starting about 0236. 1t is suggested
that frequencies be measured in the order listed.
‘Transmission will be found within 5 or 10 ke. of the
suggested frequencies.

At 0530 GMT, February 12, W1AW will transmit
a, second series of signals for the Frequency Measur-
ing Test, Approximate frequencies will be 3523,
7055 and 14,059 ke.

Individual reports on results will be sent to ull
amateurs who take part and submit entries, When

FREQUENCY MEASURING TEST FEBRUARY 12 (GMT)

the average accuracy reported shows error of less
than 71.43 parts per million, or falis between 71.43
and 357,15 parts per million, participants will be-
cotne sligible for appointment by SCMs as Class I
or (lass L{ O0s respectively,

This ARRL Frequency Measuring Test will be
used to aid qualification of ARRL meinbers as (lass
I and Class II observers., Present observers not
demonstrating the requisite average accuracy will
be reclassified appropriately until they demonstrate
the above-stated minimum required accuracy. ('lass
I and Class 11 OUs must participate in at least two
FMTs each year to hold appointments. SCMs (see
listing, page 6) invite applications for (lass [TI and
IV observer pusts, guod receiving equipment being
the main requirement. All observers must make use
of cooperative notices, reporting activity monthly
through SCMs, to warrant continued holding of
appointment,

Any amateur may submit measurements on one or
all frequencies listed above. No entry consisting of
a single measurement will be elibible for QST listing
of top results. Listing will be based on over-alt
narernge accuracy, as compared with readings made
by a professional lab.
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ELECTION NOTICE

To all ARRL members residing in the Sectionslisted below:

You ate hereby notified that an election for Section Com-
munications Manager is about to be held in your respective
Sections. This notice supersedes previous notices,

Nominating petitions are solicited. The signatures of five
or more ARRL full members of the Seetion concerned. in
wgood standing, are required on each petition, No member
shall sign more than one petition.

iach candidate for Section (‘ommunications Manager

must have been 2 licensed amateur for af least two vears
and similarly a full member of the League for at least one
continuous year immediately prior to his nomination,

Petitions must be received at ARRL on or hefore 4:30
.M. on the closing dates specified. In cases where no valid
nominating petitions were received in response to previous
notices, the closing dates are set ahesd to the dates given
herewith. The complete name, address, and station call of
the candidate should be iucluded with the petition. 1t is
advisable that eight or ten full-member signatures be ob-
tained, since on checking names against Headquarters files,
with no time to return invalid petitions for additions, a
petition may be found invalid by reasons of expiring mem-
berships, individual signers uncertain or ignorant of their
membership status, ete.

The following nominating form is suggested. (Signers will
please add city and street addresses to facilitate checking
membership.)

Communications dManager, ARRL {place and date]

225 Main St., Newington, Conn, 06111

We, the undersigned full members of the...... e
irevsrrrrnnnesaas o ARRL Section of the. ....L ...
Division, hereby nominate. . ....... ... . i iiiavans

as candidate for Section Clommunications Manager for this
Section for the next two-year term of office,

Elections will take place immediately after the closing
dates specified for receipt of nominating petitions.The
ballots mailed from Headquarters to full members will list
in aiphabetical sequence the names of all eligible candidates.

You are urged to teke the initiative and file nominating
petitions inmediately, This is your opportunity to put the
man of your choice in office.

e I, B, Handy, Communications Manager

Present

Section (losing Date SUM Term Ends

West Indies Feh, 10, 1965 William Werner Aug. 10, 1963
Brit, Columbia  Feb. 10, 1965 H. E. Savage Apr. 10, 1965
Michigan Feb, 10, 1965 Ralph P. Thetreau Apr. 10, 1965
Alberta Peb, 10, 1965 Harry Harrold Apr, 10, 1965
North Carolina  Feb, 10,1965 Barnett 8. Dodd  Apr. 10, 1965
Idaho Feb, 10, 1965 Raymond V. Evans Apr. 10, 1965

Los Angeles Mar. 10, 1965
{‘anal Zone Mar, 10, 1965
Washington Mar. 10, 1985

John A, McKowen Apr. 18, 1965
Thomas B. DeMeis May 10, 1965
Robert B, Thurston Resigned

Maine Mar. 12, 1965 Arthur J, Brymer  Resigned

Nebraska Apr. 9,1965 [Fravk Allen June 10, 1965
Oregon Apr. 9,1965 Everett H. France June 10, 1965
K. Penn, Apr. 9,1965 Allen R. Breiner June 15, 1965
lowa May 10, 1965 Dennis Burke July 2, 1965

South Daketa  May 10, 1965 J. W. Sikorski

ELECTION RESULTS

Valid petitions nominating a single candidate as Section
Nanager were filed by members in the following Sections,
completing their election in accordance with regular League
policy, each term of office starting on the date given.
Mississippi 8. H. Hairston, W5EMM Dee. 15, 1064
Conn. Fred Tamm, K1IGGG Yeb. 6, 1965
(olorado  Donald Ray Crumpton, KGTTB  Feb. 14, 1465

In the San Francisco Section of the Pacific Division, Mr.
Hugh Cassidy, WABAUD, und Mr. Leonard Roy Geraldi,
K6ANP, were nominated. Mr. Cassidy received 170 votes
and Mr. Geraldi received 108 votes. Mr. Cassidy’s term of
office began Nov. 19, 1964,

Meet the SCMs

Arkansas SCM, Curtis Williams W 5DTR, creates plenty of
interest with his popular section in many ARRL-sponsored
events. In addition to the section leadership spot, Curt holds

the posts of EC and Assistant Director,

July 3, 1965

February 1965

In the Southern Texas Section of the West Gulf Division,
Mr. (L D, Jderry Sears, W5HAIR, aund MMr. Frank Kdwin
Stewart, K5ANS, were nominated, Mr. Sears received 454
votes and Mr. Stewart received 229 votes. Mr, Sears’ term
of office bezan Dec. 10, 1964,

In the [)elaware Section of the Atlantic Division, Mr,
Roy \. Belair, W3IYE, and Mr. M. F. Nelson, K3GKF,
were nominated, Mr, Belair received 64 votes and Mr,
Nelson received 55 votes. Mr. Belair's term of office began
Dee. 10, 1964,

BRASS POUNDERS LEAGUE

‘Winners of BPL Certificate tor November Traffic:

Call Orig, RKeed. Rel, lrel, Total
Ww3C UL 266 6635
}\GBPI nz 1686

261 2u0 36 528
More-Than-One-Operator Stations

Call arig. Reed. kel il Total
W6IAB, . 5 P 732 44() 3232
WEYDK. . ! %19 796 28 2827
WEBWKZ, 6 . - ] ] 0 1640
KRBMB...... N 623 15 4 15 657

BPL for 100 or more originations-plus-delireries
WIBGD 154 K30WS 124 WABKILC 105
WA4BSC 146 WAQ()CQ% 118
WAQKMX 145 \V‘%RV 117

WILES 144 WASECN 115 W4RHA 102
WIARD/4 133 \VA L 112 Late Reports:
WHGHP 131 WY7APS 111 K30W8 118 {Oct.)

W20E 130 W ‘SI)Ah 1t0 KiVEY 110 (Oct)

More-Than-One-Operator

KREGE 204 WOCTV 188 weYC 137

BPL medallions (see Aug. 1954, p. 64) have heen
awarded to the tnllowinx ama.teurs since last month’s
listing: K3PYS, WA9BWY

The BPL is open to all amatpurq in the United States,
iunada, and U.8, Possessions who report to their SCOM
A message total of 500 or a sum of origination and deliv-
ery points of 100 or inore for any calendar month, All
messages must be handled ou amateur froquumlc
within 4% hours of receipt in standard ARRL for




A.R.R.L. ACTIVITIES CALENDAR
(Dates are shown in GMT)

Feb. 4: CP Qualifying Run — W60WP
Feb. 6-21: Novice Roundup

Feb. 12: Frequency Measuring Test
Feb. 13-14: DX Competition (phone)
Feb. 17: CP Qualifying Run — WIAW
Feb. 27-28: DX Competition (c.w.)
Mar. 5: CP Qualifying Run — W6OWP
Mar. 13-11: DX Competition (phone)
Mar. 18: CP Qualifying Run — W1AW
Mar. 27-28: DX Competition (c.w.)
June 12-13: V.IL.F. QSO Party

June 26~27: Field Day

OTHER ACTIVITIES

The following lists dJate, name, sponsor, and page
reference of QST issue in which more details appear,

Feb. 7: Tennessee QSO Party., Radio
Amateur Transmitting Society (p. 100,
last month).

Feb. 20-21: YL/OM Phone,
(p. 83, this issue).

Feb., 20-21: Vermont QSO Party, Cen-
tral Vermont ARC (p. 112, this issue).

Feb., 21: Saskatchewan Q%0 Party,
Regina Amateur Radio Society (p. 136,
this issue),

Feb. 27-28: French Contest, REF (p. 80
last month).

YLRL

CODE PROFICIENCY PROGRAM

Twice each month special transmissions are made to
enable you to qualify for the ARRL Code Proficiency Cer-
tificate. The next qualifying run from W1AW will be made
Feb. 17 at 0230 GMT. Identical tests will be sent simul-
taneously by transmitters on 3555, 7080 and 14,100 ke.
The next qualifving run from W60OWP only will be trans-
mitted Feb. 4 ut 0500 Greenwich Mean Time on 3590 and
7129 ke, CAUTION: Note that since the dates are given in
Cireenwich Mean Time, Code Proficiency Qualifying Runs
in the United States and Canada actually fall on the evening
previous to the date given. Hrample: In converting, 0230
GMT Feb, 17 becomes 2130 EST Feb. 16,

Any person can apply. Neither ARRL membership nor
an amateur license is required. Send copies of all qualifying
runs to ARRL for grading, stating the call of the station
vou copied. If you qualify at one of the six speeds trans-
mitted, 10 through 35 w.p.m.. you will receive a certificate.
If your initial qualification is for a speed below 35 w.p.m.
you may try later for endorsement stickers,

Daily tape-sent ecode-practice transmissions are available
on an expanded basis this season. These start at 0030 and
0230 GMT and are sent simultaneously on all c.w.-listed
WIAW frequencies, with about 10 minutes practice given
at each gpeed: 5, 714, 10 and 13 w.p.m, on Sun. Mon. Wed.
Fri. (GMT date) from 0230-0320; 15, 20, 25, 30, 35 w.p.m.
on Tues. Thurs. Sat. (days in GMT) from 02300320,
10, 13 and 15 w.p.m. daily from 0030-0100 GMT,

To make the practice more beneticiul the order of words
in each line of the text is sometimes sent reversed. The
02300320 GMT runs are omitted four times each year, on
designated nights when Frequency Measuring Tests are
made in this period. To permit improving your fist by send-
ing fn step with WIAW and to allow checking strict ac-
euraey of your copy on certain tapes, note the GMT dates
aind texts to be sent in the 0230-0320 GMT practice on those
dates:

Date Subject of Practice Text from Dec. QST

Feb, 1: 1t Secemsto Us . .. ,p. 9

Feb. 9: Transistor Keyer ., ., p. 16

Feb. 10: Which Way?, p. 26

Web. 18: 4 Heterodyne-Type Transmitter for 144 Me., p. 38
Date Subject of Practice Text from Understanding
Amateur Radio, First Edition

Feb. 24: Cireuits with Bxternal Loading, p. 27
Feb. 26: Load Resistance and Circuit Q, p. 27

SUGGESTED
OPERATING FREQUENCIES
RTTY 3620, 7040, 14,000, 21,000 ke.
WIDE-BAND F.M. 52.525, 146.94 Mec.

GMT CONVERSION
o convert to loeaitimes subtract the following hours:
ADST —3, AST —4, EDST ~—4, EST ~—5, CDST
~-3, C8T —#, MDST ~—8, MST -—7, PDST —7,
PST ~&, Hawaiian —10, Central Alaka —10.

W1AW SCHEDULES

Operating Hours
Daily: 2330 to 0530 GMT.

While the reconstruction program is in progress, there
i8 no provision made for visiting of the station. Visitors to
the ARRL headquarters building, located on the same
premises, are of course welcomed during regular office
hours from 8:15 A.M. to 4:30 p.M. EST Mon. through I'ri.
The station will be closed Feb. 22, Washington’s Birthday.

Operating Frequencies

C.w. 3555 7080 14,100 Voice 3945 7255 14,280

Freyuencies may vary slightly from round figures given;
they are to assist in finding the W1AW signal, not for exact
calibrating purposes.

Official Bulletins

Bulletins coutaining latest information on matters of
gzeneral amateur interest are transmitted on the above fre-
jyuencies according to the following schedule in GMT':

C.W.: Mon. through Sat., 0100; Tues. through Sun. 0500.
Voice: Mon, through Sat., 0200; Tues. through Sun., 0£30,

(Qaution; Note that in the U.8. and Canada bulletin hours
usually fall on the evening of the previous day by local time.

WI1AW NOTE

‘The ARRL Headquarters Station, W1AW, is still undergoing extensive reconstruction. Operation during this
period (2330 to 0530 GMT daily) will be conducted from temporary positions in the basement of the building on a
curtailed schedule on 80, 40 and 20 meters only. Full W1AW services will be continued for the transmission of voice
and c.w. bulletins, as well as both periods of tape-sent code practice, as noted elsewhere on this page, During most of
this period, with the building in disarray as consfruction progresses, it will not be feasible to invite visitors.

‘We hope you will bear with us in these slight but necessary inconveniences with the expectation of renewed
and extended complete schedules when the changes gre completed, from & rebuilt and better W1AW,
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& DX CENTURY CLUB AWARDS

Honor Roll

The DXCC Honor Roll consists of the top ten numerical totals in the DXCC. Position in the Honor Roll is determined by the first
number shown. The first number represents the participant’s total countries less any credits given for deleted countries, The second
number shown represents the total DXCC credits given, including deleted countries, Positions in cases of ties are determined by date
and time of receipt. All totals shown represent submissions received through November 30, 1964,
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WIFH 309/330 .308/325 W2BXA.... 506/328 HAMU..... 302/321
W2ZX..... 309/328 \VS KM L. 308/329 W6AM. . ... 305/329 TIZHP..... 302/324

Heewr Hembers

From November 1, through November 30, 1964, DXCC Certificates and Endorsement hased on contacts with
100-or-more countries have been issued by the ARRL Communications Department to the Amateurs listed below.
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o All operating amateurs are invited to
report Lo the SCM on the first of each
month, covering station activities for the
preceding month. Radio Club news is
also desired by SCMs for inclusion in
rhese columns. The addresses of all
SCMs will be found on page 6.

ATLANTIC DIVISION

DELAWARE—SCM, M, F, Nelson, K3GKF—PAM:
K3LEC. RM: W3EEB. DEPN meets Sat. on 3905 ke, at
1830 local time; DSMN meets Tue, on 50.4 Me. af 2100
loeal time. Appointment: K3MPZ as OBS, DSMN ecer~
tifirates for 1964 went to K3AZH, K3MPZ, B3RRT,
K3SWE, K3UHU, K3URP, K3VWX, W3CGV and
WA2ZSFY, All had at least » 70 per cent QNI for the
year, Other news: K30PF is a new dad. K30WS,
aided by traflic agsociated with the Delaware QRO
Party, picked up two more BPL certificates and has
carned his BPL medallion, Darrel moved to Ilorida
Dee, 1. After losing part of his beamn in a storm W3-
BEB is trying to get the Newport Fire Company to put
it back up. This ends my term as SCM. Give Roy your
support and help, 0 that we maintain the section.
Trattie: (Nov.) K30WS 185, K3YZF 114, W3FJF 30,
W3EEB 6, K3YHR 6. (Oct.) K3OWS 149,

EASTERN PENNSYLVANIA—SCM, Allen R,
Breiner, W3ZRQ—8EC: W3ELI. RMs: W3EML, K3-
MVO, K3YVG. PAMs: W3SGI, W3SAO. November E,
Pa. QNI was 334 with a QTC of 369, PTTN had
ONT of 66 with QTC of 106, New appointments: K3-
KTY for Philadelphia (9., K3LQM for Lycoming
("o., WASBYH for Lehigh Cn, as ECs.; W3PN and
K3AOH ax O0s, E3YQJ added a beam to snag that
20-meter DX, Bucks has added a number of Navy
MARS stations. K3MNT js now Army MARS, Three
days after the S8 Test the rig, receiver and antenna
went blooey at K3RZE. W3JKX will be QRT a spell
beeause of surgery to his right hand (ever hear of
QLF?). K3HTZ is attendmg Temple University Dental
Sehool, WBEU has Jately been handling a lot of cupid-
tvpe trattic on E. Pa, W8YPF, IRC-ARC «lnh station,
has been having receiver and power supply troubles,
New Gear Dept.: KSPWM and K3MHD shure a new
Eico scope. KWEU added a 2-meter transmitter and
beam, WSLPT has the Heath sideband twins, SB-300
and SB-400. K3MVO got a new tube checker and s
lonking for your old tubes to_check out the checker.
WASBFR is now (leneral (fass, The Philadelphia
Children’s Hospifal is getting an amateur training pro-
gram under the leadership of W3ELI and K3NSN, The
following lists onr present county ECs: W3AHZ Mont-
gomery, K3A Juniata, WABBYH Lehigh. W3RUR
Bucks, W3RKF Bradford, K3CKB Tioga, K3EUE Ad-
ams, W3FLP Delaware, K3JLG York, K3KTY Phila-
delphia, K3LQM Lycoming, W3LXM Northumberland,
KW3PBU 8usquehanna, W3QDW [Lackawanna and K3-
ZDK  Lancaster, All upplieations for AREC should
he seut to vour BEC, 1f your county has none send it
to W3ELIL the SEC, 4607 Convent Ave., Philadelphis,
Pa. Within & few short weeks we shall be holding our
first section guarterly meeting. Any club and net not on
our regular mailing list that wishes to he represented
<hould drop us a line with its address, ‘The announce-
ments will be mailed the last week in March. Are you
ready for Field Day? It will he upon us before vou
know it. Traffic: W3CUL 6635, W3VR 1001, W3EMTI 864,
KANMVO 474, K3MYS 355, W3RV 162, K3YQJ 159, W3-
FLI 145, K3FHR 145, W3QDW 131, K3MQF X7. k3.
WEU 8. W3ZRQ 81, K3ANP 73, K3KTH 70, W3FLP
a6, WKIHHY 53, K3PIE 44, K3YVG 44, K3PWNM 43, K3-
RZE 42, K3RUA 35, W3VAP 34, W30Y 30, K3OMP 23,
K3MNT 21, K3MHD 18. W3BFF 8, W3HKW 9, W3ID
g, Il(ggq‘; F{ W3BUR 7, W3AHZ 6, W3JIKX 2, W3EEN
1. K .

MARYLAND—DISTRICT OF COLUMBIA—{CM,
Briee Boyd, W3QA—SEC: W3CVE, RMs: W3QCW,
K3IYZ, WSZNW. PAM: W3RKEK. Nets: MDD, daily
on 3843 ke, at 0000Z; MDDS (slow), on 281 Mec. af
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0130Z; MEPN, on 3820 M-W-F at 22007 and Sat.-Sun.
at 1700Z. W3ECP reports the following three reloca-
tions: K3LDN rvetired at West Hollywood, Fla.; K3-
HDO is in Jdaho with the Tlept. of Apriculture: K3-
TSW has moved to Illinois. W3EOV is taking a MARS
course on_transmission lines. K3DNO (OES) has bult
an s.w.r. bridge and js exploring transmission lim; phe-
nomena. K30AE, K3QDD, W3QA, K3URZ, K3VCG
and K3ZYP all enjoyed working in the %.8, K3LLR has
his 80-meter antenns working on 160 meters. W3QCW
also is wovking on 160 back-up for the ADD. He has
moved the MDD to 3643 ke. to eseape rommercial
RTTY QRM on 3649, K3TQI and K3ZYP have new
s.8.h, rigs, W3HQE says he was away most of Novem-
ber, KEven so, hig traffic total is No. 2. K3TJE has
heen hunting DX while W3JI%4Y has heen hunting game
in the Marvland hills. K3GZK is active with the Hart-
ford County Civil Defense on £ meters. K3MO had to
replace an nntenna which had been in use only 30
vears! WABTUE/3 is aitending Ameriean UTniversity in
D.C. W3EAX s experimenting with microwaves and
going for ORS, W3RKK (PAM) is looking to v.h.f. for
mereased phone trafic. Your new SCM appreciates the
many expressions of weleome included in this month’s
activity reports. Traffic: (Nov.) K3UFV 84, W3HQE 69,
K3VIIS 68, K3TJE 49, K3URZ 43, W3QCW 41, W3RECP
23, K30AE 26, K3GZK 24, W3EOV 18, K3ZYP 17,
KINCM 18, K3IQDD 14, W3RKK 3, K3VCG 3, W3LLR
1. (Oct.) K3UFV 215, K3LLV 52, K3KMO 11,

SOUTHERN NEW JERSEY—SCM, Herbert C.
Brooks, K2BG—SEC: K2ARY., PAM: W2ZI. RMs:
WA2BLV and WA2VAT. WB2KEL, Trenton, has heen
appointed OES., W2LVW succeeds K2JKA as REC for
Gloucester County, K2JKA will serve as Assi. EC in
(Gloucester County. The Rancocas Valley ARA elected
WB2CRT, pres.: WB2CWZ, vice-pres.: WB2LWS,
secy. s WB2LXA, treas. Gloucester County ARC elected

2JKA, pres.; \WA2KWM, vice-pres,; W2PAX, rec.
seey. s W2AFZ, corr, secy,: W2LVW, treas. N.J. Emerg.
Phone & Tfc. Net totals for Nov.: QNI 462, sessions 30,
trafiic 308, WB2GUXK, Atlantie City, succeeds WA20ZQ
as editor of the Southern Counties ARC monthly pa-
per. W2BEI, Audubon now hag a DXCC total of 130,
WB2CGW. Cherry Hill, is building a2 new =ss.b. ex-
citer/transmitter and s.sb. receiver, W2BZJ, Penning-
ton. stil needs the help of operators for Mercer Co.
D, The Southern Counties ARA Annual Dinner was
held =t Smithville Inn Jun, 15, The SJRA had a
Christmas Party and installation of officers, The Rur-
fington County Radio (Club’s new officers will be listed
next month, WA2BLV, NJN Manager, is erecting a
new tower, The SJRA placed first in the 8-transmitter
class Field Day 1964, WA2GSO was SJRA'® Sweep-
stakes chairman. There are openings for HCs in Cam-
den, Cape May and Cumberiand Counties, Monthly re-
ports are solicited from all appointees and rclub =ecre-
taries, Traffic: WA2ZWLN 154, W2RG 125, W2ZVW 103,
WA2KIP 86, WB2FJF 72, W2MMD 46, K2SHE 28, W2ZI
18, \WB2GUK 15, W2BEI 8, WB2CGW 8.

WESTERN NEW YORK—SCM, Charles T. Hansen,
K2HUK-—REC: W2CZ. RMs: W2RUT, W2EZB and
W2FEB. PAM: W2PVI, NYS C.W. meets on 3870 ke, at
1900, ESS on 3500 ke, at 1800, NYSPTEN on 3925
ke, at 2200 GMT, NYS C.D. on 3510.5 ke, and 3993 ke,
(s.8.b.) at 0900 Sun, and 3510.5 ke. at 1930 Wed, TCPN
2nd Call Area on 3970 ke, ut 1900, 1PN on 3980 ke. aut
1600, 2RN on 3690 ke. at 0045 and 2345 (JMT, NYSCN
on 3510 Sun. at 1000 and 3870 ke. at 1700 Sat. Note
the change in the county net listing. Orleans and War.
ren Clounty have been added for a total of 42 eounties
with 66 net members. W2RUF is net mgr. This is a
joint RACHES-ARPSC effort, Your SCM would like to
hear of any local arrangements resulting from the an-
nouncement last year of the cooperative understanding
hetween the American Red Cvross and ARRL. Cn-
wratulations to the Nichols School RC upon receiving
clib affiliation with ARRL. WA2AHP is pres. A BPI,
certificate goes to W20OE for November trafiic. Con-
gratulations. WBANNA has been appointed OO, See-
tion net certificates went to WB2FPG, WB2HLV and
WA2BPQ, ull from NYSPTEN. (Note time change of
this net above.) The Erie County Hergency Net elected
KIMQN. K2EQB and W28SG to office inr 1085, WB2-
DPR, an ORS eppointee, has moved to Pennsylvania.
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KIKLP and W2UTH have a new tilt tower for their
2- and G-meter bemns, W2FDI has been experimenting
with o J-Slot beam; a Hf-element job is working fine.
K2ZDNN receivedd  WAC, Welcome to new licensees,
WBIMDL and WB2PQQ. W2ABV has a new HT-44,
WA2YPV is building an ss.b. rig for 6. Syracuse C.D.
has u C-meter repeater ull set to go when they get u
ficanse, W2RPO and W2CVI gave g talk on linears to
the ARATS. W2RUI addressed the GRAMS relutive to
“New Trends in NYS C.D. Communications,”’ Various
reports have heen received regarding “Exercise Blade
I1.” The consensus is that while hams are generally
well organized, there is much room for improvement.
Specifically, many networks were organized vears ago
and mavbe a new look at the local RACES plan is n
arder. Traffic: W2GVH 411, W20F 384, WA2ZKQG 344,
WR2GAL 200, W2RUF 208, W2HYM 152, WB2HLV 120,
W2FEB 70, K2JBX 70, WB2LJF 82, K2RYII 44, K20FV
33, W2MTA 31, K2IMI 25, W2RQF 21, WB2DPR_14,
W2PVI 11. W2PNW 10, WA2GLA 8, WA2BPQ 6, K2-
DNN 8, K2MIP 6, WB2JQS 3.

WESTERN PENNSYLVANIA—SCM, John F, Wojt-
kiewiez, W3QJY—SEC: K30TS. PAM: W3TOC. RMs:
W3KUN. W3SMFB, W3UHN, K300U, Traffic nets:
WPA, 3585 ke, 0000 GMT Mon. through Sun., KS8SN,
3585 ke, 2330 GMT Mon, through Fri, K3ZMIL advises
that the Allegheny County AREC Net operates at 1300
GMT Sun. on 7155 ke, and invites participation. W3-
RUL has & new Heath v.f.o. W3SMYV, with a new un-
tenna, has a big signal on 80. W3IDO is inactive be-
eanse of moving, K3PYJ uses the outhbourd v.f.o, with
his TR-3. K3SNV moved to Gary, Ind. W3GQJ will
marry in May. KBAET gammed mewmbership in the Nit-
fany Amateur Radio Club, New officers of the Union-
tnwn ARC are K3SAA, pres.; K3SCH, vice-pres.:
W3CAYV, treas.; W3SUUZ, secy. New directors st the
Ktna Amatenr Radio Club are W3OJM, W3TZW and
W3BEC. A special “thank you’’ to the Etna Radio
Club for supplying a copy of its club_bulletin to the
SOM without a break since 1958, W3OEO put in lim-
ited time during the 8, New officers for the Cumber-
fand Vallev ARC are K3EDH, pres.; K3IDJ, wice-
pres.: W3ZQU, secy.-treas.; K3FFJ and W2ZUX, co-
wet, mers. The club’s AREC net operates at 0300 GMT
ATon. on 290,400 Me, Participation is invited. K37ZGI
huilt a crystal calibrator for his HW-32. A new licensee
up Erie way is WN3CDL. K3HVU ix now u General.
W3SMB’s father-in-law passed awav. W3LOS enjoyed
his hest traffic total monih. K3TEZ says his school
plays restrict his on-the-air nctivitiey, Newly-elected
nfficers of the Monessen ARC are K3UET, prex,; K3-
TSD, vice-pres,: W3DIM, secy.-treas.; K3HQM. W3-
WEX, K37ZWQ, W2IWD, trustees. New appointees: W3-
MFB as RM: K3ZGI as EC for Erie County, W3KWO
ax ORS. W3UHN reports that his Friendly Amateur
Radio Transmitting Society DX group found band
conditions poor during the World-Wide DX Contest.
Westmoreland amateurs interested in AREC c.w, oper-
ations may contact K3WY¥Z, EC for the county, for de-
tails, W3GJY is building RTTY equipment. K3PQK is
the only female amateur in Somerset Countiv, Her son,
K3PQL, is in Germany with the USAF, Need code
practice? K3KLW advises fn rheck 284 Me. Mon,,
Wed. and Fri. at 2030 to 2200 and 0030 to 0200 (iIMT.
Traffie: (Nov.) W3KUN 135, W3LOS 109, K3PYS 04,
K3SOH 55. W3SMV 41, K3TEZ 32, K3ZMH 31, W3-
KWO 20, W3GJY 27, W3IYT 21, W3UHN 16, W3LOD
10, K3SMB 10, W3YA 6, W3OEO 5, W3RTIL 5, K3EDO 4,
W3TOC 3. (Oct.) W3THG 45, W3UHN 15, K3PQK 4.

CENTRAL DIVISION

TLLINOIS—3CM, Edmond A, Metzger, WIPRN—
\ssh, SOM: Grace V. Ryden, WOGME. SEC: WIRYU.
RA: WASDXA. PAM: WYVWI. Cnok County HC:
WOHPG. Section net: ILN, 3515 ke, Mon. through Sat,
at 1900 C'ST. KIEIV is on ssb, with an HT-37 and
soon will go to KAZ-Land. WASMWN has a new 14-ft.
AVQ high-tower uutenna, K9FNI is looking for the
50-Me. signals again  after erecting # new untenna
which was damaged by wind, The Chicago Suburban
Radio Association won the (Chicago Area Radio (Mlub
Couneil Field Day rontest. WIBOD, KIEWYV and K9-
700 are experimenting in RTTY. K9ZXM has gone
mobile on 8 meters, The mobile rigs of the Skokie Bix
Meter Indians participated with the Police Dept. dur-
ing Halloween and helped ecut down on the juvenile
destruction, K¢LGE and WASEYT have built 6-meter
lineurs. WAIFMT has moved to W@-Tand and is em-
ployed by Galuxy Hlectronics. The Six Meter Club of
Chicago, Ine., was_spproved for ARRL club uffilintion
hy the League's Executive Conunittee, WASFTH re-
eoived his CHC Award. The North Central Phone Net
fraftic for November was 673 messages, und the Inter-
state Single Sideband Net reported a traffic eount of
553. Now that the cold weather has set in, it would be
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uppreciated by your SCM if you would look at the
wxpiration date of your appomtment aud if it has ex-
pired please send the vertificate in for endorsement,
WAOFZB lost his 40-ft. tower in a recent wind storm.
‘The Rho Epsilon Amateur Radio Association of the
lllinois Institute of Technology has erected a new tri-
hander 70 feet high, WAINKQ is a new call in the
Carmi aren. The Southern Ilinois University Amuleur
Radio Club’s newsletter is now under the helm «of
WOIDQ., The Villa Park Amateur Radio Clubh coopat-
ated with the Villa Park Civil Defense during Hal-
loween in curbing malicious mischief. Lee Weddig spoke
on “New Uses For Electronics” at the recent North
Shore Amateur Radio Club, New appointments are
WITDQ as ORBRS, WIPNE and KIDEV us OOs. The
Ninth Regional Net handled traffie in the amount of
831 messages. KOKZB, WAICCP, WAICNV and WAS-
(XQ are recipients of the BPL award for November
traffic. Traffic: (Nov,) KIKZB 1012, WAICCP 904,
WAICNY 580, WAICCQ 124, WIAXR 93, WOIXV 69,
WIRTE 59, KOFFB 54, WYEUN 31, WAOGUM 31, R9-
HSK 30. KOUOV 23, K9CYZ 22, WAAJF 21, WIPRN 10,
WOQO 8, WASFIH 5, WILNQ 4, WAIDXA 3, KURAS
3, K9UIY 1. (Oct.) K9UOV 34,

INDIANA—RCM, Ernest 1. Nichols, W9YYX—Asst.
ACM: Donald Holt, WIFWH. =EC: KIWET, RMs;:
WOT'T, WODGA, PAMs; KICRS, KIGLL, KIIVG, Net
skeds in GGMT: IFN 1330 daily and 2300 M-F on 3910
ke, ISN 0000 daily and M-Sat. on 3910 ke, QTN daily
at, 0000 and RFN at 1200 Sun. on 3656 ke, New appoint-
ments: KOWQJ as EC of Tipton Co., WAISHVD as KO
nf Greene Co., K9AJC as ORS. BPI: winners: KIIVG,
WAIBWY, WINZZ. QIN honor roll; KOVHY und K9-
HYV. The Indiana Postoffice Net meets at 1300 GMT
Sun. with KO9EFY as net manager on 3885 ke, KOWST
has a new 2-meter “J” slot antenna. KYUTF is erecting
a h0-ft, tower for a 432-Me. antenna. WIRTH traded
for a TR3. Michigan ity has six fun, rigs on 146,94
Me., K9ILK made the headlines for her work in the
(iibson General Hospital  Auxiliary, WAIBWY  and
WAYAUM have been active in spite of » heavy school

sked. Ulibson ARC wufficers for 1965: KOIIIV, pres.;
WIZZR, vice-pres.: and WIFJIL, secy. Elkhart ARC
officers: K9ZAW, pres,: KIDOF, vice-pres.; WOAKI,

sevy. Amateur rudio exists because of the servire it
renders. Nov, nei traffic: ISN 807, 1IFN 259, QIN XI,
RFN 51, Hoosier V.H.F. 92, 9RN 331 with Ind. repre
sented 100 per cent, Traflic: (Nov.) K9IVG 625, WA9-
BWY 503, WOMM 302, WAOFDQ 197, WONZZ 179, W9~
QLW 152, WAIAUM 136, WOTT 123, KYCRS 84, WIYYX
4. WOVAY 63, KOHYV 52, KOVHY 43, KIEFY 40,
WIDGA 36, WIFWH 34, 'WICC 33, WAIECK 32, KO-
FHQ 30, WISNQ 30, WIBUQ 28, WAIDXY 21, WA9-
BRD 20, WIFZW 20, K9QVT 20, KOAJC 19, WORTH 19,
WOBDP 12, WASBGI 10, K9BRL 10, WoH7ZC 10, W9-
ENU 10, K9ILK 10, K9vZQ 8. KIKTL 7, KIRWQ 7,
KOHMC 6, WAIPDO 6, KOWET 6, KSUEO 5. KIQJT
2, WADASZ 1, K9MAN 1, K9TFJ 1. (Oct.) KIBSL 4,
WOAB 3, WAWFG 2.

WISCONSIN—RCM, Kenneth A, Ebneter, E9GSC—
KEC: K9ZPP, PAMs: WONGT, WONRP sud KOUIMR.
RAL: WOIQW. V.HLF., PAM: WAQEZT, Nets: WIN, on
3535 ke, daily at 00457 ; BEN, on 3985 ke, Mon.-Sat, af
1300% and 1800Z: WSBN, on 3985 ke, daily at 2315%;
SWRN, on 304 Me. Mon,-Bat. at 0300Z. New appoint-
ment: R9ZPP as SEC. Renewed appointments: W9-
WJH, WIRQM and WIDYG us ORSs, KIDTK, KILGU
and WORQM as OPSs, WIORQM uas OFES, KIGDF as
0 and WIAXS as EC. A net certificate went to WIQQQ
for WIN. Thanks to WIBCC for the fine job ax SEC
during the past four years. New WNA officers: WINGT,
chairman; K9AGT, secy.; WONRP, treas, KIHIS and
KIWVDM  ure new delegates to WNA from WSBN.
WOOW certificates No, 10 and No. 11 have been issued to
KOIMR  and WOVAJ, respectively., The Nilwankee
AREQC assisted in the ALSAC fund drive. WIVSO led
the O0s for Nov, with 16 notfices sent, WASFUH is
on 1296 with an APX-6 and locking for someone o
()40, Net reportzs: BEN, 14 offered, 4 cleared in 8:46
hy 204 cheek-ins; WS8BN, 614 offered, 499 cleared in
93:30 hy 1251 check-ins: WIN, 32 offered, 42 cleared
in 8:20 by 176 check-ins; SWRN, 9 cleaved in 7:41 by
362 check-ins. WOCXY tonk over as acting manager
for the CAN while WIDYG was moving his QTH.
Tratlic: (Nov,) WICXY 175, K9IMR 159, K9HJIS 109,
WOAOW 91, WIDYG 87, WIIQW 41, WIGOC 31, WICBE
29, WOYQH 29, WIYT 28, WAIIVH 21, WIHWQ 15,
WAIEDZ 13, WOHPC 10, WIENT 9, WoQQQ 9, K9-
QKU & KIGSC 7, WIOTL 5. (Oct.) WICBE 23,

DAKOTA DIVISION

MINNESOTA—SCM, Helen Mejdrich, WOOPX
—Asst, SCM: Herman R. Kopischke, Jr., WOTCK:
SEC: WAPBZG. RMs: WAQEPX, K@JFJ. PAMs.
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KOFLT, KOVPJ, MSSB PAM: WOHEN. V.HLF, PAM:
WAOCQG. MSPN meets M-8 on 3820 ke. at 1800Z and
2300Z; MSSB M-Fri, on 3805 ke, at 17307: 3812 at
0045Z; MSN (e.w.) M-8 on 3595 kec. at 0030Z: MJIN
(slow speed c.w.) 3595 ke, at 0100Z; 6-Meter Net M-
ri, on 50,25 Me, at 0200Z: North Star YI. Net on
3520 ke, at 1500Z each Tue. Appointments izsned: WAQG-
ETR as OBS; WAQCQA, WAGFUR, WAQACI and
WADQGOS as HCs: ciub station WQYC as ORS. En-
dorsed: KOZRD and WOOPX as OPSs, WORIQ and
KOOTH as ORSs, WOHEN as EC, The St. Paul Ra-
dio (lub _has begun code snd theory classes conducted
hy WOQKEJ and WOHEKF. Hennepin Co. EC KOZZR
and Ramsey Co, EC WAQFUR are combining their
afforts to reorganize AREC in their area. They are
Ionking for new as well ax old members with renewed
interest. PAM WAQCQG is bhuilding an all-transistor
0-meter transceiver. WOOJG returned to the Vet's
Hospital for corrective surgery. We all wish Bill, who is
now home reciperating, a speedy recovery. Welcome to
new North Star YL, Net members WAODAQ, WAQ-
ENV and WAOEHY. WOOPX was host to Asst. SCM
WOTCK and his family, New MSPN NCSs are WAQ-~
FAA and WOFVZ, New teacher NCS KOFTB at St.
Charles, has K@IIU and KOTXT, jr. operators, in
his eluss, MJIN wmembers WAPDOT, WAGGES and
WAMDYL qualified for net cortificates, Active M.8.B.
and A.M. Net member, OPS WOATO. proudly an-
nounces arrival of her 12th grandchild, Traffic {(Nov.)
WOYC 246, KOZZR 74, WOHEN 63, WOATO 58, KO-
VPJ 54, KOFLT 46, WAQEPX 45, WAQEBN 40, WAQ-
BZG 30, WOKJZ 27, KOZRD 2, KOLIU 20, WAUMX
18, KOMIA 17, WOTCK 17, KOSXP 13, WAQAAM 11,
WAODFT 10, WAGDSH 9, WOOPX 8, WOMXC 7,
WAGIEF 6, KOZKK 8, WOFKC 5 KOICG 5, WAQ-
EZQ 4, KOEGQ 3, WOLIG 3. (Oct.) WAGDSH 6,

SOUTH DAKOTA—SCM, J. W, Sikorski, WORRN
~—Asst, SOM: Jene H, MMelton, WAODEM, SKEC: WO-
SCT. RM: KOGSY, WOJDO is operating from Conde
with & DX-20 and an AR-3 and has received an_ ORS
appointment, KOTXW has bheen appointed EC  for
Ienel County., KOBSY, iormerly of lowa. now s
living in Sioux Falls. The SFARC sent proceeds of its
October auction to the hospital ship Hope fund, W@-
QOZ has returned to Sionx Walls after several months
work near Rapid Citv. KOCER and WOCUC pro-
vided a program for the SFARC on v.h.f. propagation.
WOZWL made the BPL, Traffic: WOZWI 517, WAQ-
AOY 107, KGAIE 48, WOSCT 48, KGBMQ 36, Wo-
DVB 23, WOHOJ 23, WAOBWJ 22, WAQFPR 18, KO-
YGZ 18, KOVYY 13, WAQGCIJ 8 WOIGG 7. WAQCVZ
4, KOYJF 4, WAQFJIG 3, KOCXL 2, KOZBJ 2.

DELTA DIVISION

ARKANSAS—SCM, Curtis R. Williams, W5DTR—
SEC: WSNPM. RM: K5TYW. PAM: WASGPO. NMs:
WASAVO and KSIPS. Several counties in  Arkansas
need ECs, How about you helping in this valuable
service to your community? How about RACES? Are
vou helping your loeal civil defense director plan his
emergency communications? Can you originate a mes-
sage in the correct form: send and receive messages in
the proper form efficiently and aceurately? These ure a
few of the questions we had hetter he able tn answer
in the affirmative if we plan to keep our present fre-
quencies! Net reports for Nov.:

Ave,
Sess, QTC QNT Tfe, Month
30 153 255 5.1

Net,  Freq. Time

Days
OZK 3790 01007 T

QAN 3695 04007 Daily 20 43 12 15

RN 3815 0001Z Daily 30 (report delayed)
APN 3885 1200Z Mon.~8at, 27 28 001 100 (Qet.)
APN 3885 1200Z Mon.-Sat. 25 17 879 0.7 (Nov.)

Congratulations to WASGUL on his appointment as
ORS, WASHNN has a TCC sked now with WA4PDS
(Mary), KSTCK and some of the gang at W5YM are
building a linear for the club., The Central Arkansas
Radio Emergency Net elected WASFAV, net mgr.;
WASFFU, asst. net mgr.; W5DTR, secy.-treas, K5AKS
has moved to a new location in Harrison. K5IXC
ordered a new SBE-33, A tri-state Novice net for
Ark,-La.-Miss.? Mavbe, Trafie: WOIDA/S 612, WsDTR
224, WASHNN 217, WASCBIL, 215, WASAVO 194, K5-
TYW 83, K5ALU 38, K5TCK 38, WASGUL 16, K5AKS 1,

LOUISIANA—S3CM, J. Allen 8wanson, Jr., WsPM—
SEC: WSBUK, RM: WSCEZ., PAM: WSTAV. New
officers of the Luke Charles Amateur Club are K50PN,
pres.; WSDEA, vice-pres.; WASDES, sevy.; K5HAH,
treas. WSBUK, our SEC, gave his objectives in emer-
geney work and then held a round-table discussion on
vinergency problems with the Lake Charle gang. Va-
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cancies exist as OBY, 00, ORS, OPS and we urgently
need some PAM V.H.F. ramrodders. WASDES is a
new OBS. WASDRP is busy building emergency set up
as the pew EC for Baton Rouge-Port Allen. W5BV is
a new OPS in Abbeville, We request that all Louisian-
ans interested in a Louisiana Phone Net patterned after
the NTS please xend me your ideas, At present we have
ouly a State C.W. Net (3615 daily at 2330) and a few
stuall ares local nets, WASJAY is'a new 0O, KSWWR,
EC for the Shreveport Area, held an SET consisting of a
tornado. 6 meters was uwsed with K5BDN, K5LGM,
WASEBB, WASKBS and WASIAY participating, W3-
LQV, WASGJO, WASIEQ, K5FKT, WASKJP, WA5SKBS,
KSBDN and WASHTY contributed on election night.
The Bossier High School Amateur Radio Club nceds
a receiver. If you can help, please contact WSZBC,
W5CEW has moved to a new QTH. WASEID is origi-
nating traffic from out-of-town boys at Tulune. W5-
MXQ reports rig frouble, WASFNB continues to find
new recriits for LAN, WSPXV is husy with LAN und
is now NCS Sat. nights. W3CEZ as Scout Master
spends as much time ecamping ag he does on c.w., \WWAS-
ITW is looking for 40-meter skeds. WASHRD is very
active on ew. and phone, &) to 10 meters. KH0OKR,
Alice, checks into four nets daily handling traffic. Wi-
IQH is another netter and was honored at the Lafayette
Hamfest for his work during “Hilda,” WSTUQR is on 2
and f meters every week end. W3EA ix back on e.w.
after QRM from a busy work schedule, W3JFB wants
WIICP to design a good s.w.. bridge for 8 meters,
K5FYI is on daily on 3900 ke. and 544 Me, W5GHP,
fast becoming our omtstanding ew, traffic handler, is
one of the La. representatives on CAN and RN35., K5-
OPN is busy on DX phone with a total well over a
100, We need more uctivity reports from the Baton
Rouge and Alexandria areas. You can contact me every
morning on 3800 ke, Don't forget the Delta Convention
Mar, 27-28 in Memphis. It is with regret that we report
that K5DMA has joined the Silent Keys, WASDZH is
New Orleans anchor man for the Hye-Bank Net. Truf-
fie: WHCEZ 347, WSGHP 279, WASFNR 150, W5IQH
8, K50KR 51, WSPXV 24, WASITW 32, W5MXQ 23.
W5SPM 23, W5ZRBC 22, W5EA 14, WASEID 12, K5FYI 5.

 MISSISSIPPI—SCM, 8. H. Hairston, WSEMM—
BEC: WSJDF, Mighty gmiad to know the Mississippi
State University ARC, W5YD, is back going strong.
New officers: K5VBA, pres.; WASFGZ, vice-pres,: K5-
V8G, ree. secy.: KS5ZUW, corr. secy. The club has
generators, o kw. rig on 75 meters spearheaded hy
K5UYK and has developed a #-meter net. (ongratu-
Iations to the Hub City Club, in Hattiesburg, on be-
eoming an ARRL afiiliated club, WSJDEF huas done a
fine job in helping coordinate designations for shared
and exclusive frequencies for “MISS.,” RN5 and other
nets, All vou good e.w. uperators start checking in with
“MISS” on 3647 ke. at 0045Z. I need more information
on the Magnolia Net activities, W5WZ has a new HW-
12. KSRIX is uctive on phone, WASGHF and WAS-
IMU are doing fine jobs as NCS for the Miss. (LW,
net, Traffic: WASGHF 101, KSRIX 28, WASIMU 25,
W5WZ 22, W5EMM 17,

TENNESSEE—SCM, William A, Hcott, W4UVP— .
SEC: WARRV. PAMs: K4WWQ, W4RMJ, WA4AIS.
RM: WAMXF., WA4OXL now is putting out the hulle~
tin of TN. Greeneville RC is in the process of veactiva~
tion and the net meets on 50.7 Me. Thurs, at 1930E.
K4SXD has antenna problems at TPI, New AMARA
officers: K4IXG, pres,: K4RCT, vice-pres.; WA4LGPW,
gecy.: K4PSH, treas. K4FZJ and WAWBEK were tied for
the “Ham of the Year” award by the MARA, WA4RUT
is the new pres. of the Bristol RC. Mid-South V.H.F.
officers: WA4DPJ, pres.; WA4KOG, vice-pres. and
WALISC, secy. WARRV has a new final for 8. The
Tenn, Q80 Party will he held Feb, 7 and all fogs
should be sent tn WAINZE by Mar, 6, The Delta Div.
C'onvention will be held in Memphis Mar, 268-28, Tull
details are now available from Memphis net members.

Net Freq. Days Time Sess. QNI QOTC

ETPN 3980 M-F 064501 21 407 28

TESBN 3930 M-Bat. 1830C 25 78

TN 3635 M-8at. 1900C 24 138 2

TPN 3980 M-8at.  0645C 30 927 19
Sun, 0800C

Traflic: WIOGG 217, W4PQP 168, WAMXF 102, K4SXD
88, WALGQM 54, KiWWQ 54, W4TUIVP 50, WAWBK 44,
WALIBZ 36, K4BWT 26, KANRZ 22, WITZJ 20, WAd-
TUM 19, WAPFP 18, WA4HGQ 15, W4RMJ 15, W4VNU
14, WATYV 13, W4YATU 13, WA4LAX 11, WiCVG 10,
W4PKJ 9. WA4OXD 7, K4RCT 6, WA4EWW 5, K4LTA
3, W4UIO 3,

{Continued on page 98)




e Number fwo hundred seventy-two of a series S

HEN THE NEW HRO-500 solid state receiver was first announced on this page some
months ago, we mentioned that it incorporated a front-panel AGC Threshold Control.

WE BELIEVE that this is a feature you will see on inore and more high quality SSB re-
ceiving equipment, since AGC Threshold Control comes very close to completely elimi-
nating AGG-emphasized high background QRM.

HE PROBLEM, of course, is that of the receiver AGC “pumping up” relatively weak

background mgnals until they are as loud to the ear as the desired signal. The hetter
the AGC in the receiver, the greater the ¢ffect. When this problem is encountered, the
usual procedure is to back down the receiver RF gain control to reduce or minimize AGC
action. This approach is bad news in at least two respects: loss of AGC action requires con-
stant “riding” of the audio gain control to keep from being blasted out of the shack, and
S-meter action (which depends on AGC) is destroyed. Another “cure” sometimes em-
ployed with a receiver using a manually tuned front end, or preselector, is to detune the
preselector to reduce the sensitivity of the receiver. Unfortunately, this technique destroys
front-end selectivity and emphasizes adjacent channel interference since the preselector is
tuned to an adjacent channel — not the desired channel.

THE AGC Threshold Control provided in the HRO-500 does an effective job of reducing or
eliminating AGC-emphasized background QQRM, and does it while retaining full
AGC action, S-meter accuracy, and front-end selectivity. Rather than reduce AGCG action,
the AGC Threshold Control in the HRO-500 reduces the signal strength of afl incoming
signals before they reach the R.F. stage — by 10 db, 20 db, or 30 db as selected by the
operator. Weaker’ background signals are thereby dropped out so that there is nothing for
the AGC to pump up, or are so reduced in amplitude that they stay below the AGC thres-
hold of the receiver and are not amplified in proportion to the stronger wanted signal. Full
AGC action is rctamcd on the desired signal, so it is not necessary to touch the A.F. gain
control as attenuation is cranked in or as band conditions change. Additionally, the S-meter
still reads accurately — it is only necessary to add db to the meter indication equal to the
attenuation in db inserted. An important extra benefit is that dynamic range (resistance
to cross-modutation) is improved because of the combination of full AGC and the lower
amplitude signals being handled by the RF and mixer stages. Of course, front-end selec-
tivity is maintained at peak effectiveness since the preselector is peaked on-channel at all
times.

HE APPLICATION OF AGC Threshold Control to an evening 75 meter SSB roundtable, for

example, is frequently only slightly short of amazing. Background (QRM comprised of
foreign RTTY, skip interference from distant call areas, ¢tc., is often loud enough to make
copy extremely dithicult, if not objectionable to the point of QRT in favor of watchmg TV.
Remember that the problem is not that the wanted signals are not loud enough — it’s the
background that is boosted by the AGC to the point where the background is as loud as
the desired signal — and the better the AGC, the more pronounced the etfect. As attenu-~
ation is inserted with the AGC Threshold Controf, background QQRM dies a sudden death —
and the wanted signal seems to pop right out of the mess.

HEN THiS feature is combined in the solid state HRO-500 with one-Kc dial calibra-

tion, 10 Kc per turn tuning rate, a phase-locked frequency synthesizer for superb
frequency stability from 5 Kc to 30 Mc., and Passband luning for 500 cps CW and 2.5 Kc
SSB selectivity, the result is cxtraordmarv amateur band performance. And the perform-
ance is the same whether you tune the 20 meter amateur band or any other 500 Kc seg-
ment in the VLF or HF spectrums.

YOUR ravorite National dealer should have the new HRO-500 in stock just about the
time you read this. Why not see him and ask for a demonstration?

F MikE FErBEr, WIGKX
I ___ > National Radio Company, Inc.________ . _
ADVERTISEMENT
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Deluxe HEATHKIT®
~ SB-200 KW Linear Amplifier!

# 1200 watts P.E.P, input SSB—1000 watts CW e 8§ through 10
meter band coverage o Built-in SWR meter—Antenna relay—Solid-
state power supply e Automatic Level Control (ALC) e Shielded,
fan-cooled amplifier compartment e Pre-tuned cathode input circuit
for maximum efficiency & low distortion e Circuit-breaker power
supply protection—no fuses e Designed for 120/240 volt operation.
Neat, compact and transportable (only 35 Ibs.), The sturdy, yet
lightweight construction of the SB-200 is achieved through the use
of a heavy-gauge one-piece aluminum chassis that is partitioned for
extra strength and isolation of circuits, Easy assembly is assured
with clean, open circuit layout and high quality, well-rated com-
ponents., The modern low-profile styling of the SB-200 makes it a
neat, compact desk-top linear that is ideal for use anywhere!

Kit §8-200, 42 lbs........... Cereeeaeses e $200.00
Note: Unit suitable for overseas operation.

) Deluxe HEATHKIT®
v SB-300 Receiver!

¢ Complete coverage of 80 through 10 meter amateur bands e All
crystals included, plus provision for VHF converters e Hermet-
ically sealed 2.1 kc crystal bandpass filter  Built-in 100 ke crystal
calibrator e Smooth, non-backlash vernier dial mechanism e 100
cps stability after initial warmup e 1 ke dial calibrations—100 ke
per dial revolution (provides bandspread equal to 10 feet per
megacycle) e Provision for transceive operation with SB-400
Transmitter e Prebuilt linear master oscillator {LMO), wiring
harness and two heavy-duty circuit boards for fast, easy assembly.
Kit 8B-300, less speaker...22 1bs...covvuuun. 265.00
SBA-300-1 Optional AM Crystal Filter (3.75 ke) 1 1b.....$19.95
$BA-300-2 Optional CW Crystal Filter (400 cps) 1 1b......519.95
SBA-300-3 6 meter converter, 21bs.....c.oviieiinn. . $19.95
SBA-300-4 2 meter converter, 2 1bS. .v.vvviirinniiesn.. $19.95
Export model available for 115/230 V.AC, 50-60 cps; write for prices.,

Deluxe HEATHKIT®
SB-400 Transmitter!

e Built-in power supply e Complete transceive capability with
SB-300 Receiver o Linear Master Oscillator frequency control
e Built-in antenna change-over relay o All crystals supplied for
complete 80-10 meter coverage o Automatic level control for higher
talk power, minimum distortion e 80 watts P.E.P. SSB, 170 watts
CW e Crystal filter type SSB generation e Operates SSB (upper or
lower sideband) & CW e VOX & PTT control in SSB operation,
VOX operated CW break-in e Crystal controlled heterodyne oscil-
fators » 1 kc dial calibration—100 k¢ per dial revolution « Dial
bandspread equal to [0 feet per megacycle o 500 kc coverage per
bandswitch position e Switched 120 V AC for external antenna
relay o Sturdy, lightweight, heavy-gauge aluminum construction
throughout e Neat, modern *“Low-Boy"” styling! e Variable loading!
Kit SB-400, 33 1bS. ... viveiusernnnnrnoss ... $325.00
Export model available for 1157230 VAC, 50-60 cps; write for prices.
HDP-21, Special S8SB Mike, 4 165, . .vevivririneneeeees 52940

§B-200 SPECIFICATIONS—Band coverage: 80, 40
20, 15 & 10 meters. Maximum power input: 1200
swatts P.E.P. S8B, 1000 watts CW. Driving power
required: 100 watts, Duty cycle: SSB, continuous
voice modulation; CW, 50% (key down time not
to exceed 5 min.). Third order distortion: 30 db
or better at 1000 watts P.E.P. Output impedance:
50 to 75 ohm unhalanced; variable pi-output
circuit. SWR not to exceed Z:1. Input impedance:
52 ohm unbalanced; broad-band pre-tuned input
circuit requires no tuning. Meter functions: 0-100
ma grid current, 0-1000 ma plate current; 0-1000
relative power, 1:1 to 3:1 SWR, 1500 to 3000
volts high voltage. Front panel controls: Load;
Tune; Band: Relative Power Sensitivity; Meter
Switch, Grid-Plate-Rel. Power-SWR-HV; and

Power Switch, on/off. Tube complement: Two
572B/7-160-L {in paraliel). Power requirements:
120 volts AC (@ 16 amperes {max.), 240 volts AC
@ 8 amperes {max.). Cabinet size: 147" W x
& H x 1337 D, Net weight: 35 {bs.

o

SB-300 SPECIFICATIONS—Frequency range (meg-
acycles): 3.5 to 4,0, 7.0 to 7.5, 14.0 to 14.5,
21.0 to 21,5, 28.0 1o 28.5, 28.5 t0 29.0, 29.0 1o
29.5, 29.5 to 30. Intermediate frequency: 3.395
megacycles. Frequency stability: 100 cps after
warmup, Visual dial accuracy: Within 200 cps on
all bands. Electrical dial accuracy: Within 400 cps
on all bands. Backlash: No more than 50 cps. Sen-
sitivity: Less than 1 microvolt for 15 db signal plus
noise-to-noise ratio for SSB operation. Modes of
Operation: Switch selected: 1.SB, USB, CW, AM,
Selectivity: S5B: 2.1 ke at 6 db down, 5.0 ke at
60 db down {crystal filter supplied). AM: 3.75 kc
at & db down, 10 ke ar 60 db down [crystal filter
available as accessory), CW: 400 cps at 6 db
down, 2.5 ke at &0 db down [crystal filter avail-
able as accessory}. Spurious response: image and
IF rejection better than 50 db. Internal spurious
signals below equivalent antenna input of 1
microvolt, Power requirements: 120 volts AC,
50/60 c¢ps, 50 watts, Dimensions: 14%"'W x
6%"'H x 13%* D.

$B-400 SPECIFICATIONS—Emission: SSB [upper
or lower sideband) and CW. Power Input: 170
watis CW, 180 watts P.E.P. 55B. Power outpun:
100 watts {80-15 meters), 80 watts {10 meters).
Output impedance: 50 to 75 ohms—Iless than 2:1
SWR. Frequency range: {mc) 3.5-4.0; 7.0-7.5;
14.0-14.5; 21,0-21.5; 28.0-28.5; 28.5.29.0; 29.0-
29.5; 29.5:30.0. Frequency stability: tess than
100 cps per hr. after 20 min. warmup. Carrier
suppression: 50 db below peak output. Unwanted
sideband suppression: 55 db @ 1 ke, Infermodu-
lation distortion: 30 db below peak output (two-
tone test), Keying characteristics: Break-in CW
provided by operating VOX from a keyed tone
{Grid black keying). ALC characteristics: 10 db
nominal (@ 0.2 ma final grid current. Noise level:
40 db down from single tone output. Visval dial
accuracy: Within 200 cps (all bands). Electrical
dial accuracy: Within 400 cos iafl bandsl. Audio
inpuf: 600 ohms or high impedance mi¢rophone
Audio frequency response: 350 10 2450 cps ot 6 db,
Power requiraments: 80 watts STBY, 260 waits ke
gow?s(%lpg V AC line, Dimensions: 147% W x 65"
X .
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FREE 1965 HEATHKIT CATALOG |

S5¢e the wide array of Heath- i
[ Enclosed is $.

HEATH COMPANY, Benton Harbor, Michigan 49023
In Canada: Daystrom, iLtd., Cooksville, Ontario

plus shipping. Dept. 9-2

kit Amateur Radio Equipment l
available at tremendous do- ' 1
it-yourself savings! Everything l

Name.

Please send model {s)

Please send free 1965 Heathkit Catalog.

you need in ‘‘mobile'’ or

*‘fixed'! station gear with full [ Address

{Please Print)

descriptions and  specifica-

City.

State. Zip.

tions . , . Send for Free copyl l

Prices & specifications subject to change without notice.
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Insula Nuevo

BY R. W. JOHNSON,* W6MUR

letter calls the DX bug bit Jules Silvergold

{11, W2BUKS, at his Long Island estate.
He had lots of company, of course, for on the
ARRL countries list were an even 500 “eoun-
tries” and there were many opportunities for the
Honor Roll Addicts {HRAs) to enlarge their hab-
it. As though trying to keep pace with the na-
tional debt which soared during the early years
of the Cold War, ARRL had made the goal line
an elastic affair, in keeping with the instability of
the times.

Jules of course had the best — and the most -
of everything, Harvard education in keeping
with the family tradition, a different sports car
for each day of the month, “Big Bertha’ arrays
seattered over the estate, und the latest that Art
Colling could provide to his best customer. Jules
Silvergold 11T was also an intelligent young man,
in spite of his Harvard education, and his DX
akill developed rapidly.

Only # few of the rarer Asian countries gave
him any trouble on his way o the top. This prob-
lem was golved by his father, who gave Jules on
his twenty-ihird birthday an expedition to those
places. Jules had even worked the island about
550 miles from Hawalii that appeared briefly after
a suboceanic voleanic eruption back in 1965, by
financing a helicopter expedition out there from
Honolulu. That one was close, for he had just fin-
ished the QSO when the island disappeared again.
But Jules was still tied at the top of the Honor
Roll, for he had missed the other island like that
hecause of plane trouble. So Jules was there, along
with several dozen others, with no place to go but
down. For a Silvergold, this was intolerable.

Jules discussed his problem with ARRL during
the dedication ceremony for the new station his
father had donated to W1AW, but with little sat~
isfaction. "The bitter truth was that there were
simply no more countries until the U. N. could
finally succeed in its proposal to rearrange the
world boundaries, Kvery rock bhad been desig-
nated. Jules was apparently stalemated.

But Jules Silvergold I11 had not gone to Har-
vard without acquiring ingenuity and determina-
tion; a tie was not the place for him. His inher-
itance from Grandfather’s estate eame to him on
his 25th birthday, aud he was independently
weulthy for the first time in his life. With inspira-
tion, he set about to solve his problem in typically
American fashion. His first step was to obtain the
latest hydrographic maps of the world’s oceans,
and pick out all the charted reefs, Down in Texas

NuT Lona after the FCC started issuing four-

* 9372 Hillview Road, Ansheim, California.
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someplace he located one of the famous wanderers
of the late 508 who had discovered a few new un~
charted reefs the hard way, and plotted these too.
Jules then organized the most ingenious DX pedi-
tion ever devised. He hired one of the country’s
largest construction contractors and commis-
gioned him to a serieg of projects far more useful
than the Foreign Aid people had yet conceived.
The idea was brilliant, and even Jules' ¢classmates
were proud of him. A number of Liberty ships
were bought from their mothball berths, and out-
fitted. One by one, the ships were towed out to
the reefs Jules had selected, and carefully
grounded. Using the grounded ship as headquar-~
ters, the construetion crews unloaded barges full
of rock and conerete around the ship until an
island began to form as a long, slender tenacle of
rock leading away from the grounded ship. An
antenna mast was placed at the far end, and the
wire run to the ship, There, from the comfort of
an air-conditioned radio room, the transmitters
were fired up and a prearranged, unidentified sig-
naf was sent to Jules listening back in Long Is-
land. Jules set his automatic control equipment
with pre-recorded message, bade his servants
goodbye, and headed for Idlewild.

Hours later, Jules arrived by his private heli-
copter at his newly-made island, and calmly set~
tled down in the radio room to call his first CQ.
This triggered his automatic equipment in Long
Island, which called him (10 up, of course). He
replied with the usual “599, QSL via bureau.”
The second automatic {ransmission came through
loud and clear, “ Sure gld to be the first to wrk u
as new country OM BT PSE QSL for my DX5C
BT 73 es pse listen fer W1FH es W6CUQ.” Jules
then settled back with a cool Martini in one hand
to enjoy the musie of the din, trying to see how
many HRAs he could pick out of the pile, With
his other hand he calmly turned off the trans-
mitter,

As the last man left the reef, he pressed the de-
tonator button seiting off a ¢hain of TNT charges
planted under the rock and the grounded ship,
and Insula Nuevo was no more. Jules was back at
Long Island, filling out QSL curds and deciding
which reef would be next in his new-found

masochism. [@&F=



How red the rose?

(Or 599X Color TV)

We have a magnificent new color TV picture tube at Sylvania. And a
colorful story to tell on how it was developed.

To begin with, you might say that the picture tube has been the
industry's biggest bottleneck in color TV. Partly because the red
phosphor has been a weak and shifty character. Give it half a chance
and it turns orange or refuses to cooperate with the blue and green
phosphors. To compensate for this weakness, it has been necessary

to damp down the blue and green phosphors to achieve some semblance of
color balance---at the expense of brilliance.

You'll get the picture if you'll view the screen of a color tube as
islands of phosphor dots. Each island is made up of a red, a blue

and a green dot in the form of a triangle. The dots in each triangle
are optically coupled. If all three are equally excited, you get

a pure white. If they are unequally excited, you achieve the same
results as you would by mixing paints.

Great---except for that weak link in the color chain. If the red
won't stay red, you're bound to come up with some odd hues that bear

no relation to reality.

Well, it so happens that our research people, among others, had
successfully developed a laser capable of generating an intense beam in
the red spectrum. The "lasing" material used is europium, a metallic
glement of the rare-earth group, first discovered in 1896. And, as one
idea follows another, it became obvious that a europium-base phosphor
would also solve the red problem in color TV.

The trick was to find a suitable "host" material for europium...and we
finally did. The resultant red phosphor came through with flying
colors. This, in turn, permitted us to upgrade the blue and green
phosphors and, all together, resulted in a measured brightness some

43 percent greater than the industry standard. And, for the first time,
a picture that could be viewed in daylight. But the most spectacular
thing is the ability of the tube to reproduce faithfully what it "sees."
At the same time, we came up with a new screening process. We call it
dusting. The result is something like making a stencil with a spray
gun, and it makes possible larger particle size. It's the broader
crystalline surface of these particles that largely accounts for the
increase in overall color intensity. And it all adds up to far better
picture definition and color control. Monochrome pictures are superior
for the same reasons.

Funny thing about europium---it's never had any really useful purpose
in life until now. Which leads one to wonder about the riches of

the earth and man's mind, and the way they come together.

73, 605 W
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THE

LEAGUE

YOU

WOrking together, the members of
ARRL have for fifty years provided the
base of support from which our great
public-service hobby has grown and
maintained the precious privileges that
many amateurs now take for granted.

7hrough membership in the League and
affiliated ciubs, many people pool their
knowledge, their skills, their energy, and
a small part of their material resources
to help one another. The result is top-
notch training programs and publications,
top-efficiency traffic nets, community com-
munications programs—and an amateur
radio service which is useful to our country
and deserving of its privileges.

%ewcomers gain from the experience of
the old timers, and old timers gain from
the enthusiasm of the beginners. The more
we work fogether in the League, the
greater will be our collective achieve-
ments—and our security.

gcch and every radio amateur is vital
to the League, and the League is vital to
each and every radio amateur. Join now
with over 100,000 League members so
that we can all share more fully in these
mutual benefits. League membershlp is
only $5 in the US., $5.25 in Canada,
and $6.00 elsewhere.

7f you are already a member, help
strengthen your League by spreading
this word to others!

THE AMERICAN RADIO
RELAY LEAGUE, INC.
Newington, Conn. 06111

{Continued from page H2)

GREAT LAKES DIVISION

KENTUCKY—HCM, Mrs, Patricia (3, Schafer, Kd-
QIO—SEC: K4URX, PAMs: WHBEJ, K4YZU, WISZB,
V.H.F, PAM: WALIUM, RAL W ALCIL In ehecking
my appointment file I find 14 certificates that are late
for renewal. Why do I have to remind you to send
them in? Nov. net reports:

Net Freq.  Time Days  Sess, 1) ) NTQ TC
EMKPN 3960 0630 M-F 21 279

MKPN 3960 0830 Daily 31 485 ﬂ()
KTN 34960 1830 Daily 30 370 &6
KYN 3600 I)‘JOO&I‘IOD Daily 60 475 382
LATN 21.150 2000 M-F 16 31 u

Louis and Jeff, (o, Mection 2 Net held 13 sessions with
QONT 132 and QTC 15, WA4MEX has been working the
KC4s on 20 meters. Bill received the Mammoth Cave
certifieate, WA4VHY is a new call in Somersct, W4IUTI
is building again, this time un s.s.b, finul for X0, 40 and
20, W4IP, the U, of K. station, has new 2-meter equip-
ment installed. WAJQLK hroke his wrist by falling off
a ladder, WA4LCH is back from a vaeation in Michigan
so our 9RN representation suffered. We made it for
83.3 per cent for Nov, The Kentueky Coouncil of Ra-
dio Clnhs elected WA4IUM, chairman; WA4KFO, vice-
chairman; EK4DMTU, secy.: \VA4ETS. treas, Trathie-
(Nov.) WASAGH 305, WABAZ 257, WA4RSC 207, WAd-
DYL 193, WAYLCH 123, K4QIO 76, K4ZRA/4 67. KAYZU
48, WAIMEX 32, K4VDO 16, W4RJP 15 K4LOA 14,
W4IBTA 11, W4CDA 11, W4SZB 11, WABEW 10, WN4-
RVP 9, W4PLN 8, WA4HLW 7, W4YYI 7, (Oct.) WAL-
QLK 20, W4YYI 8,

MICHIGAN-—3CM, Ralph P. Thetreau, W8FX—
SEC': KXGOU, RMs: WSEGI, KSQLL, WSELW, KS§-
EMQ. PAMs: W8CQU, KSLQA, K8JED, V.H.F. PAM:
WSPT. Appointments: WSADCT, WASGRI, WSQFQ,
WERWEK, R2VRQ/8 as ECs: WS8AHV as OBS; WSRTN
as ORS; WBAHV and KSJED as OPSs; WSEMD as
Q0 and OES. New officers——(enesce County ARC:
WEDTZ, pres,: K8ACQ, Ist vice-pres.; WASFYT, nd
vice-pres,: WESHIT, 3rd vice-pres.; WASBLS, 4th vice-
pres.; K8ROI, secy.; WS8GJH, tress.; WSRTN, EC.
Clentral V.H.F, Club: WASICN, pres.; WASIGQ, vice-
preg.; WABGBG, seey.-treas, ; WNS‘\IWS prog. Hills-
dale ARC: WASANO, pres.; K8GKX, vice-pres, and
treas.; WASBID, secy.; WSEGR. act. mgr, 8.E, Mich.
ARAY W8KAZ, pleu, WENXT, vice-pres.; KSEQC,
seev.; WASEMJ, treas. Crand Rapids ARY: KSILR,
pres.: WS8HIN, vice-pres,; WSOLY, seev.: KSZIVGQG,
treas, Hills ARS (Rochester: WASEZI, pres.; W8SEZX,
vice-pres, ; W'\SJFQ, secy.; WASKELM, treas. The i\ah-
mazas ARC is conducting training class. Instructors
are W8DM, WSELW, WSEMD, h&E’\IT K8CIQ and
WaCvQ, who was top scorer in the Great Takes Divi-
sion ARRL V.H.F. Party. The Michigan 8-Meter Club
again pulled its famons “Operation Hospital” Thanks-
giving and Christmas, Tied into this were AF MARS,
Metro Ragehewers, Tin Lizzy (lubs, V.H.F. Mobileers,
V.H.F, society and Oak Park RC. The Flbow Benders
C.W. Net meots Wed, on 1880 at 0100 with W8KAZ as
NCB. G3M2ZY from Yorkshire, England, and W8AUD
wers shown WSSH, the M.S.U. siation. by KRMFO.
WSENT retired from GM Corp. Michigan PON stitl
gets out a nice little newsletter. The Hillsdale Clounty
Net is on 30,20 Me. Fri. at 0100, WASMEE and WSSWI
are hoth  waiting for thm.r NCX-5 delivery. KSYEK
(00 wants to start a “Harmonice Dishonor Roll” ta
get OO0 to cover 74 to 7.5 Novies second harmonies,
WABCGT, WASMCD and WASMOA made General
Class, The Pictured Rocks RO has a very nice bhnlletin,
New nf’hr‘er\ of the Hiawatha RC are W8ZUL, pres.:
K8ACYVY, viee-pres.; Nelinbergr, »ecy. WSIOC. treas,
WSFYX, WSQGQ and WSHAU nare all hack from
surgerv and doing well, The WSHK's head for Florida,
Traffic: (Nov,) KSQKY 393, WASECN 331, KRHLR 329,
K8FDV 269, KEKMQ 254, KSLNE 211, K8TDJ i,
WASUPH 142, WSELW 117, KSLUY 99, KSGOU 84,
KENJW 67, K8QLL 57, K8TIG 57, W8BEZ 58, WHETT
5, KERYX 50, WSRTN 48, KSAITO 44, WASDZP 38,
KSJED 34, W8IFX 33, W8YAN 32, K8IUZ 31, KORHU/8
30. W8EJR 28, WASKXO 25, K8KQV 21, K8YGH o,
WSZHB 20, WEFWQ 19, WASHGE 17, WARCTE 15,
WSDSE 15, WSEGI 12, WSHKT 12, W8PGW 12, WSWVL
12, WSATUD 11, WASGRI 6, WSAHV 4, WEFDO 4, 8-
GJD 4, WSSH 4. KSVDA 4. WSAAM 2, W8SS 2. (Oct.)
KSHLR 345, WASCPH 185, WSSS #9, WASCXF 43,
WEPGW 13, WSHK 10, WASANO 9, W8SH 8. WASGBN

OHIO—SCM, Wilson B, Weckel, W8AL—Asst. 8CM:
J. ¢ Frickson, WRDAE, SEC: WSHNP, RMs: WS§-
BZX., WEDAE and KSLGB. PAMs: W8VZ. KS8BAP
and K8UBK. (olumbus ARA’s (‘arascope informs us



NEW THUNDERBIRD

TRIBANDERS FOR 10, 15, 20 M

g
e
i,

M New Hy-Q Traps

W Advanced Design
from Beta Match.

A lul qa I n M Taper Swaged Seamless

Aluminum Elements

Famous Hy-Gain Thunderbird Tribanders have been improved...to give you even greater total
performance. Each new Thunderbird is equipped with separate new Hy-Q Traps for each band — -
to give you peak performance on each band whether working phone or CW. New advanced design
Beta Match insures optimum transfer of all available energy — allows precision broadband match-
ing and a high degree of electrical and mechanical reliability...comes to you completely factory
pre-tuned. Mechanically, new Hy-Gain Thunderbirds are rugged...large diameter, heavy gauge
aluminum boom...taper swaged seamless aluminum elements...heavy gauge, machine formed
haom to mast and element to boom brackets...non-corrosive full circumference compression clamps
at tubing joints. They're available in four models.,.

ALL NEW 6-ELEMENT & .7 NEW, IMPROVED 3-ELEMENT
THUNDERBIRD DX MODEL TH6DX - THUNDERBIRD MODEL TH3Mk2
Superb DX performance. Features wide -~ Qutstanding performance on 10, 15 and 20 meters.
spaced elements on a 24 ft. boom. New Hy-Q ) Beparate and matched new Hy-Q Traps for each
Traps provide true fuil-sized performance. : band. Feeds with 52 ohm coax—Beta Matched
Feeds with 52 ohm coax — Beta Matched for for optimum gain —maximum F/B ratio without
optimum gain—maximum F/B ratio without compromise. SWR less than 2:1 on all bands.
compromise. SWR less than 1.5:1 on all Boom length, 14 fi. Longest element, 26 ft.
bands. Longest element, 32 ft.—weight, 47 Weight, 36 lbs. Rotates with heavy duty TV ro-
Ibs. Model TH6DX, $139.95 Net. tator. Model TH3Mk2, $99.75 Net.

IMPROVED 3-ELEMENT
THUNDERBIRD JUNIOR MODEL TH3JR

A compact 3-element beam that delivers out-
standing performance. Excellent directivity.
SWR less than 2:1 at resonance. Hy-Q Traps—
Beta Match—seamless heavy gauge aluminum

" NEW, IMPROVED 2-ELEMENT
© THUNDERBIRD MODEL TH2Mk2

Compact...installs almost anywhere...
= delivers excellent performance. Features
& new Hy-Q Traps. Feeds with 52 ohm coax —

" Beta Matched for maximum gain, Rugged

lightweight construction compatible to construction. Rotates with standard TV rotator.
rotating with standard TV rotator. Boom 12 ft. boom. Longest element, 27'6". Turning
length, 6 ft. Longest element, 26 ft. Weight, radius, 15'11", Model TH3JR, $69.95 Net.

21 lbs. Model TH2Mk2, $69.95 Net.

Boom to Mast Bracket Driven Element to Boom Bracket Beta Maich

AVAILABLE NOW FROM YOUR HY-GAIN ELECTRONICS CORPORATION

HY-GAIN DISTRIBUTOR 8405 N.E. Highway 6, Lincoln, Nebraska
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NEW RF BRIDGE
MEASURES H.F.
IMPEDANCES WHILE
OPERATING AT POWERS

UP TO 1000 WATTS

Model OIB-2
Operating Impedance Bridge

Frequency range 2—30 Mcs,
Completely self contained
Very low insertion loss

generator and detector

tor

ance required,

power

$695°°

_ DELTA ELECTRONICS

4206 WHEELER AVENUE
ALEXANDRIA, VIRGINIA

Measures impedance under pow-
er without use of separate signal

® Can be used as normal bridge
with signal generator and detec-

® Simple to use, direct reading
R and X dials with no initial bal-

@ Also measures VSWR and indi-
cates relative forward and reverse

® Small in size 9 X7 X 6-1/4 Inches

that ANX has joined the Silent Keys. Toledo's Tam
Shack Gossip relutes that the Toledo Mobile RC toured
the Champilon Hpark Plug factory, WASOBH received
his  General  Class  license.  Warren ARAs  ¢-Vatch
heurd a talk on electronies by W8HAO, KEJUZ has
joined the Silent Keys. Received » new bulletin called
Clerco Commenis from the Clermont County ARC
wiuch stutes that the club toured the Hamilton County
Clomuuntieation Center, The club puts out three eertiti-
cates—the Houthwestern ©hio (ounties Award  for
workimg Clermont County and one station in each of
the four bordering counties of Clermont County, for
working seven stations in Clermont C'ounty and to
ubtain the CCARC Award for working five members of
the Clermont County ARC. Send log data und a dollar
for each to Clomanche Noble, WASBOYZ, 3602 Lewis Hd.,
\melm, Ohio 45102, The rlub’s 1965 nni«:ers ure W8~
CWP, pres.; WBZRL, vice-pres.: KSADM, wsvev.:
WABEKY, trens. Babeoek & Wileox ARC’s 1985 oflicers
are WEBUL, pres.: K8RDJ, seey.; WSMET, treas, [he
2,9 ARC of Youngstown sends us this news: WASAGV
hags a pew HQ-170B receiver. WABRFHP has a new
Ranger 2, \V%Sle[) has a new Clegg Venus, K8TVO is
attending O.8.U,, K8URG vacationed in Canuda, WAS-
ARZ s -utondm;z (C'ase Tech., K8BSH received his
Ist-class telephone license, K&N MG passed the Ixtra
Class exam and WSSTD was in South  Africa and
Tebanon. Parma RC's P.R.C. Bulletin tells us that
WS8GHO spoke and demonstrated oun 2-meter repeat
stutions operated by RACES. South East ARC's Ham
Faz reports that KSAXC spoke on the human side of
TVI and W8TGX spoke on the technical side and the
club toured the Naval and Coast Guurd Center. Iind-
lay RC’s WSFT News states that WASGAU has a new
Johnson Adventurer, WN8OFR is n new Novice, W5-
MHB/8 is back in Findlay and K8LEU is attending
08U, Queen City  Kmergency Net's The  Listening
Poss intorms us thut WASGRR hasx a new hahy bov.
WETW and KENXD joined Hm Silent Keys, W8ZEI
has o new NCOX-3, KSLQM has a new HW-12. The
Ohio 8.8.B., Net in Nov, had 55 sessions, 750 ()TCs
with 13.8%. WASEAI has a new tower and Long Joln
heatw vn 2 meters,. WNSNUN has a new Dirake 2B.
W8RZX is on 2 meters. WSWEG is using an 1Q-1104
now. ‘I'he o Phone Net held 30 sessions in Nov.,
with 144 QTCs and 5.0 average. Traffic: (Nov.) WSUPH
532, WEDAE 379, WASBCXY 229, KEBHF 200, K8UBK
159, KEBAR 156, W8BZX 110, WSCIIT 105, K8VBO 100,
K8DIU 97, K8VBHE 96, WASFQW 02, WSMGA 73, W8TV
65, K8LGA 5, WSQCU 48, K8YDR 48, KSWNW 43,
WBRIEP 42, WSPZS 34, WABAIZ 31, WASAJD 28, K8ZC7Z
25, WSNAL 24, KSPBE 21, KS8BAP 22, KSDDG 17.
WSLZK 17, W8IXZ 16, K8RXD 15, WsDIH 13, WSFTX
18, WSWEG 11, KSLGB 8, WASBIXT & WABAWH 5,
WBEEQ 5, WASETX 32, WASFIF 3, WASHFN 2. (Oct.)
WABJIXAM 110, WASAID 63, WASIVT 21, K8BAP 16,
WASMHR 2. WSWEG 1

HUDSON DIVISION

EASTERN NEW YORK—SCM, George W. Tracy,
W2EFU—SKC: W2KGC. RMs: W2PHX and WA2VYS
PAM: W2LJG. Section nets: NYS on 3670 ke. mzhtl\
at 2400 GMT: NYSPTEN on 3925 ke. nightly at 2300
GMT: FESS on 3500 ke nightly at 2300 GMT: Fmer-
gency Cloordinators on 146,550 ke, Fri, at 0130 GMT,
Appointments: KILSX as OO; WAVYT wund WB2-
CPU as ORSs. Endorsement: WA2WGS as ORS. ('on-
gratulations to K2TXP und WA2UZK on making the
BPL on November traffic. Because of long skip, all sew-
tion nets have been starting early: in some cases as
much as an hour. We -un;,rdtulma unew Vice-Director
K28JO, also K28JN, for a very spirited election, WB2-
HZY reports 27/23 states worked durmg Nov, Very
suecessful auctions were held by the Albany and Sche-
uectady (luhs, The Westchester (lub had # speaker
from Technicul Materials Corp., who discussed differ-
ences  between  ainuteur and commereial #3.b. equip-
ment, The Schenectudy (lub reports 182 active wem-
hers with hopes for 200 by 1965, A representative of
Waters Mfg, Clo. was yguest speaker at the New Ro-
chelle Club, The eube’ SET became realistic when n
lost mobile was directed to Bronxville Hospital for an
emergency blood donation. Assisting were WA2000,
WR2FXB and WB2GMN. All appointees are reminded
to check the expiration date oo their cevtificates and
return them to the SCM for endorsement if more than a
year has elapaed Tour SCM is about to clean out the
“lendwood” so please return those certificates if von
wish to retain your appointment, Tratfic: K2TXP 733,
WA2UZK 504, WA2VYS 207, WRB2CPU 97. WR2FVD 79,
K28IN 78, W2ANV 33, WAZVYT 30, W2URP 29, WA2
JWIL 21 WA2WGS 17, W2ERU 16, WB2FXB 16, WB2-
g’(\}% 115 WB2KFYP 11, WB2HZY 7, WB2OYA 6, WB2-




THE BIGGEST SSB TRANSCEIVER VALUE!

PANEL SWITCH
SELECTS USB OR LSB

EXPANDED
FREQUENCY COVERAGE

COLLINS ™
MECHANICAL FILTER

[SBE]

LING ROAD, SOUTH SAN FRANCISCO, CALIF,

... but where’s the power sup ?

The power supply—and it's universal for both
12V DC and 117V AC—is neatly tucked in a cor-
ner inside the exceptionally small cabinet that
mounts easily in the front section of the car—
and leaves plenty of room for the driver and
other members of the family.

And SB-34, 4-band SSB transceiver, goes mo-
bile on a moments notice!

Two power cables come with your SB-34. Use one
when you are operating the '34 as a fixed sta-
tion on 117V AC. Use the other for 12V DC
mobile. No strapping—no conversions. There's
even a handle on the case for easy carrying.

Convenient certainly—but dollar-saving too be-
cause the very low price inciudes this univer-
sal supply—saves you the cost of a separate
inverter. And it's assuring to know that '34 is
easy on the battery—that the all transistor
receiver draws only 500ma on standby.

Suggested price,

$395

HIGHLIGHTS: 135 watts p.e.p. input (slightly
lower on 15). Freq. range: 3775-4025 ke, 7050+
7300 ke, 14.1-14.35 mc, 21.2-21.45 mc. 23 trans-
istors, 18 diodes, 1-zener diode, l-varactor
diode, 2-6GB5's PA, 1-12DQ7 driver. Speaker
built in (external speaker provisions}

Pre-wired receptacles on rear accept VOX and
Calibrator—both optionally available.

SIZE: 5°H, 11%"W, 10"D. Approx. 20 pounds,

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




ANOTHER
CUSHCRAFT

FIRST!

SQUALO is o full half wave, horizontally polarized,
omni-directional antenna. Outstanding all around per-
formance is achieved through a 360° pattern with no
deep nulls, The square thape ollows full electrical
Jength in compact dimensions, Direct 52 ohm Reddi
Match feed provides ease of tuning and broad band
coverage.

The 6 meter Squalos are tompletely universal for
mounting anywhere. They are packaged with rubber
suction cups for car top mounting and o horizontal
center support for mast or tower mounting. The 10—
15—20 and 40 meter Squalos are designed for mast
or tower mounting. Squale is ideal for net control,
monitoring, or general coverage.

ON YOUR CAR
OUT A WINDOW
MODEL NUMBER DESCRIPTION NET PRICE
ASQ-2 ...... 2 Meter 10" square ...... $ 8.45

ASQ-6  ...... 6 Meter 30" square ,..... 12.50
ASQ-10 ...... 10 Meter 50" square ...... 19.50
CSQ-11 ...,.s 11 Meter 50" square ....,.. 19.50
ASQ-15 ,..... 15 Meter 65" square ...... 23.50
ASQ-20 ..,... 20 Meter 100" square .,..., 29.50
ASQ-40 .,.... 40 Meter 192" square ...... 66.50

SQUALO TREE

Design a complete multi band an-
tenna system to meet your own
requirements, Squalos c¢an be
mounted one above the other or
above existing beams on a sin-
gle mast. The Squalo tree is a
horizontally polarized, omnidi-
rectional system in any com-
bination of the 6 through 40
meter amateur bands. The
Squalo tree takes a minimum
amount of space, and does
not require extra radials,
ground wires, or rotators
common to most multi
band systems,

BUY FROM YOUR DISTRIBUTOR
OR WRITE FOR FREE CATALOG

621 HAYWARD ST, MANCHESTER N M,

NEW YORK CITY AND LONG ISLAND—SCM,
Rlaine 8. Johnson, K2IDB—&8KC: K20VN., Seetion nets:

NLI 3630 ke, 1915 Nightly WA2EXP — RM
VHEF Net 1458 Me, 2000 TWTh  W2EW - PAM
VHE Net 146,25 Me, 1900 FSSnM W2EW  — PAM

NYCLIPN 3932 ke. 1600 Ex, Sun. WA2QJT] — PAM
NLS (slow) 3630 ke. 1845 Nightly WA2RUB — RM

NYC-LIL ARKEC Nets: Sce Dec. 1964 column jor sched-
wles, WA2YLU is the new president of the Five Towns
RC. WA25DQ is with the sailors at the Rainbridge
Naval Base. WB2NDI made CHC No., 1456 while
WA2QPC made CHC No. 150 on v.h.f. K2IJL is an
Air Worce guy at Biloxi, Miss. Air Base. K2RPW is
trustee for the Five Towns' new call of I2KQG, WA2-
YNH is sporting a LeMans-type mobile. WB2DBT is
going to N.Y.U,, Stoney Brook. WA2KSP helped WB2-
JVEF srect his 60-ft, tower which helps the Amplidvne
621 on 6 and 2. WA2GPT reports that The Ladies of
2-Land meet every Tue. on 3925 ke. at 1000 local time
to diseuss YL-type stuff, WB2DZZ finished building
the HA-20 and is eestatic over all the new signuls now
coming in! WA2WAO tuilt a station control panel
and everything is piped throngh it except the hot
water, WAZVEKEK is now using a Viking II, un HQ-150
and an 18-ft, Dangle antenna (it dangles out the win-
dow), BPL certificates went to WA2GPT, WA2TQT,
WA2RUE, WB2ZHWB, W2EW and WA2QJU, New ap-
pointments: WB20TT and WB2DBW as ORSs; WB2-
HJT as OBS; W2DJQ as Q0. WA2VLK, who is in his
first year at U, of Buffulo, has found out what study-

ing really is! WA2RKK has a new Twoer and nuvistor
preamplifier and is building an r.d. monitor seope.
WB2EUH has a new ('P-35 sticker., W2DBQ suggests
that we call our section traffic nets as follows; NL12,
NL175, NL180 and NLS80, What do vou think? WB2-
LUK finished the kever O.K., but it sits there without
u paddle. WB20TT put up a new RKi-meter dipole
for his trafiie work. WA2PMW moved up to 2 meters
and is locking for ground-wave skeds. WR2AWX has
switched to City College. Retraction: Tn December 1
said that W2ZPF was in the hospital, Wasn’t so! All
the while he was journeying through Tampa, Miami
and Nassan in the Bahamas, Hey, here are some of the
club papers heard from: QTC ‘of Suffolk County RC,
OSX of larkfield RC, Break-In of Five Towns ltb
Spurious Radiotions of Rockaway ARC, rid-Leaks of
Jamaica Amateur UHF Club, Feedbark of Mid-Island
ARS, Sizer of Mid-Island Net and notices from the
Radio Club of Brooklyn and the New York Radio (lul.
These «¢lubs are heard from regularly with news of
their members, How about your ciubh? The V.H.F,
Traftic Net is in urgent need of stations in (Queens,
Nassau, Suffolk, Richmond, Bronx and New York
Counties. ‘I'raffic-handling is a very satisfving enter-
prise and is much enjoyed by those wha engage in it.
Just check in and say, '] want to engage in the satisfy-
ing enterprise of handling traffic!” Yua will he pleasori
to find yourself “snapped-up.” With all the 2-meter
stations around here. we should he able tn provide
section-wide coverage. How ahout it? Traffie: WA2-
QT 410, WRB2EUH 201, W2GKZ7 137, WRZAEK 107,
W2DBQ 99, WB2MILN 91. WA2EXP 87, WB2DBW &4,
WB2LUK 62, WB2IQG 53, W2BXK 46, WB2JHK 48,
WA2LJS 43, WBINSQ 37, WR20TT 36, WBIGU 28,
WA2PMW 20, W2EC 15, WA200L 15, WRB2AWX 11,
WAZWAO 10, WAZDTY 8 WB2EGV 7, WAVEK 6,
WR2EXI 4, W2PF 2, WA2RMP 2.

NORTHERN NEW JERSEY—SCM, Edward T,
Erickson, W2CVW—Acting SCM: Louis J. Amoroso,
W2LQP, SEC: K2ZFI, NNJ ARPSC Nets:

NIN 3695 ke, 7:00 p.a1. Dally WA2BLV—-RM
NJ Phone 3900 ke, 6:00 P F"( Sun. W2PEV—PAM
NJ Phone 3900 ke, 9:00 a.n. W2ZT—PAM
NJ 6&2 51150 ke, 11:00 .. M \V—Sat K2VNIL~ PAM
NJ 6&2 146700 ke, 10:00 p.y. Tu-Sat. K2VNL—PAM
NJINN* 3725 ke, 7:30 poar. MITWTh WB2HT,H—-RM
16N 1880 ke. 7:30 e, Tue, WAUOO—RM
* Noviee & slow speed. All times Joeal, AREC net skeds
and information available from 8EC {K2ZFI. New
appointments: W2JDH and WB2GFY as ORRSs. W2-
CVW's job took him to Wd-Land for a couple of werks.
Ed expects to be hack with us for the next report.
The N.N.J. =eetion eertatnly made a fine showing in
the recont S8 Clontest on both phone and ew. WB2-
DDA reports FB results with his eight-eletuent 2-meter
heumn at 45 feet. K2RXQ/MM made over 200 phone
rontacts while on a 4-month tour with the Navy in
the Mediterraneun ren. WA2ZQH ix looking for KL
and KH to complete his WAS, WA2ZKT had an FB
AREC meeting with hiz group and reports things look
good for 1965, While we are on the subject of AREC,
how ahout locking up K2ZFI. our SEC, He is Innl\mg
for soe new ECs in certain areas, WANED, a tormer
N.N.J. S8CM, writes that he hopes to he finished with
the extended sales trips and expects to be back on




OW DIRECT CRYSTAL CONTROL TO 160 mc
With AOC Plug-In Transistor Oscillators

® Portable Signal Standards e Signal Generators For Receiver Alignment ® Band Edge Markers
® Frequency Markers For Oscilloscopes ® Quick-Change Plug-In Oscillators ® Accessory Cases

HIGH FREQUENCY (20 mc — 160 mc)

Five transistor oscillators covering 20 mc-160 mc. Standard 77°F calibration tolerance
#.,0025%,. The frequency tolerance is -+.0035%,. Oscillator output is .2 volts (min) across
51 ohms. Power requirement: 9 vdc @ 10 ma. max.

LL OSCILLATOR
o | oo o Trommeme e TOTRE | |
0124 7040 mc CY71 =.0005% $ 9.10 20-60 mc $ 6.90
G746 4060 me oVt +.0035% 310 !
BT 41 £0-100 me T EVIT 00359, {560 60-100 me 12.00
01140 | W0Mame | O + (035% 50 101-140 me 15.00
01160 | 125060 me | GVl = 00359 5.0 141160 me 18.00

Order direct from

tnternational
Crystal Mfg. Co.

LOW FREQUENCY (70 ke — 20,000 kc)

Four transistor oscillators covering 70 ke - 20,000 kc. Trimmer capacitor for zeroing crystal.
When oscillator is ordered with crystal the standard will be + .0025%, Oscillator output
is 1 volt (min) across 470 ohms. Power requirement: 9 vde @ 10 ma. max.

OSCILLATOR
oo | o | o | oty oSSR i |
011 70200 ke CY-131 = 05% $7.00 7099 ke $22.50 |
e |
2 200-5,000 ke CYBT | 200-b00ke =.01% 7.0 2 ¢ :
600-5,000ke = .0035% 7.00 gggggg tc iiggg
073 Z,000-1Z,000 ke | CV6T =+ 0035% 70 1(100:14996kc 530
i 15002999 ke |  6.90
014 10,000-20,000 ke | CY-6T +.0035% 7.00 3,000-10,999 ke £.90
11,000-20,000 ke | 6.90

AOC OSCILLATOR CASES

Small portable cases for use with the OT series of

plug-in oscillators. Prices do not include oscillators.
{When oscillator and crystal are ordered with FOT-10 case a 77°F
tolerance of =.001% may be obtained at $2.00 extra per oscillator/
crystal unit. When oscillator/crystal units are ordered with FOT-20 case,
a single unit can be supplied with temperature calibration over a range
of 40° F to 120° F. Correction to = .0005%. Add $25.00 to the price of
FOT-20 and oscillator/crystal unit.)

FOT-20 For high accuracy calibration
requirements. Includes battery
and output jack, output meter
circuit and battery check, as
well as thermistor temperature
measuring circuit. $87.50

FOT-10 Basic case with battery and
output jack for general wider
tolerance applications. $14.50

MT-1  Oscillator board mounting kit.

4.9

18 NORTH LEE OKLAHOMA CITY, OKLA.

FOT-20




Communications, mobile radio...

A First Class
FCC License

. 0OFr Your Money Back!

Your key to future success in electronics is & First-Class
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communications, or Citizens-
Band. Cleveland Institute home study is the ideal way
to get your FCC License. Here's why:
Qur training programs will quickly prepare you for
a First-Class Commercial Radio Telephone License
with a Radar Endorsement. Should vou fail to pass
the FCC examination after completing your course,
vou will get a full refund of all tuition payments. You
get an FCC License . . . or your money back!
‘You owe it to yourself, your family, your future to get
the complete details on our “proven effective’” Cleve-
land Institute home study. Just send the coupon below
TODAY. There’s no obligation,

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics

1776 E. 1'7th St., Dept. QT-39

Cleveland, Ohio 44114

Please send FREE Career Informa-

tion prepared to help me get ahead in

Electronica, without further abligation,
CHECK AREA OF MOST

How to Succeed !
in Electronics

INTEREST— N ]
) Electronics Technology [7] First (lass FCO Ticense
{71 Industrial Electronics [7] Electronic Communications
[ Broadeast b [] Advanced Epgincering
Your present
Name. Age. .

{please print)

Address
City. State. T

Accredited Member National Home Study Council
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soom, WA2UOO has a new S0-10-meter anfenna  up.
WB2C'0Z ix on with his new RTTY gear, K2EOR re-
cently  joined M\Rb and enjovs 3 meters, WB2IYD's
id-vear-old son,” WN2LOC, ['El!‘N"l'l the Geueral Class
evam Nov, 138, The hnzlr}\\mul Amateur Radio Assn,
is now incarporated (BEARA, Inc.). Officers are WA2-
QCF{UZIT, pres.~treus,; W20IV, vice-pres,: WAINVG,
. 'The rlnh has W3 FD plfmq underway. \\’B2PUL
has a new quad up. W2PEV's claimed score is 200 »ta-
tions and 60 sections in the 88 Contest. \WWR2DEP is
trying out 40-meter ss.bh, K2VNL made BPL for the
third time. The N.J. Phone Net is frying & e, each
night. herause of winter skip eonditions, WA2JVO s
brilding a new high-power rig for 8 and 2 meters,
WRB2FYB is now on 220 Me. WA2HGL is working on
his DN-100 after the ®S workout, W2PBZ put his tri-
bander em a 60-ft. erank-up tower, The annual NJPN
Dinner-Aecting near Heightstown, N.J., was again a
very  auccessful  wffair with some 35 in  attendanee.
Traffie: (Nov.) K2VNT. 519, WAVID 3%5, WATEK
322, WB2AEKJS 194, WB2ALF 161, WR2GTY 71, WA2U 00
69, W2LQP 67, WA2KAJ 54, WB2IYO 44, W2PEV 35,
KZLI’I 35, WBZDEP 33, WR2KSG 22, K2ITT 20, WD2-
T.OM 20, W2TEFM 18, WRB2IWHE 15, WA2TWS 15, WA2-
PWT 12, WA2WHZ 12, \V—\27QH 12. WA2CCF 9, W2-
NAK 9, K2HFL 6, WA2RRC 5 WA2ZKT 5 WB2BCS
4, WAUDT 4, T\’Z\'\'L 3, W2ZAL 3. WaNIY 2. (Ueto)
WB2PPG 26, K2BEV 6.

MIDWEST DIVISION

IOWA—SCM, Dennis Burke, WOANTB—Asst. SCOM:
Remald M, Sehweppe, KOEXN, SEC: KOVBM. RM:
WOLGG. PAMs: KOBRL und WOLSE, New FECs:
WAODVY, AMontgomnery Clonnty:; WAQIRBK, Monona

- Clounty. Interest is picking up i v.h.f. WOGQ reports

inereased activity in N.E. Iowa. Prof. [I. 1. AeMechan
gave o talk on v.h.f. at the 10th Annuai V.ILF. Cenfer-
enee at Kalamazon, (lich, Jim ix ontsfanding in his
field, WOITT wns written np in the Nav, issme nf News
of Iowan Stote, e s an ontstanding  edneator and
ranks with the other grent anateurs in onr State t'ni-
versity, The Towa sertian and all amateur radio is in-
deel fortunate to have s man like this in its ranks.
WONWX s a step closer fo WAS, having recentily
pieked up Nevada, He is warking nn DXCC. WOQGI
has made DNXCC, nmking four in the Inwa section.
Bt vou have not had »n OQSL from WOUSL vour rig
must sound pretty gomd, John is t’mwn;: diligently to
mprove amafeur sigoals and certainly iz g grest help
to the amateur eanse., KOPOT is xnllmg again after a
long hard summer, 160 NMeter Net: (INT 881, 75 NMeter
Net: ONT 1193, OTC 148, sewsions 25. Familfon Ceimty
Net: ONT 284, OTC 4. sewsious 30, Traffie: WOLGG
1378, WORDR 551, WONTB 70. KOQKD 0, WOUST
48. WOLJW 29, WOGPL 0. WOYDV 10, WOBKR &,
KOEVC 7, WAOGDYV 6, WOOQVZ 6, KOTDO 6, KO-
KAQ 4. WAQGMC 1,

KANSAS—RCOM, %, Teland Cheneyv. WOHATA—SEC:
KOBXF, RM: WOSAF, P\WIs«: KOEFL, WOBOR,
V.HF. PANMs: KOVHP, WOHAJ, Nets reporting for
Nov., traffir:

Neof Fren,  Time Dnus Sexs, QTC ONI Ave.
RPN 2920 12457 M-W-F 18 s 310 17.22
"PN 3920 14007, Sun,

QK8 3ﬁlﬂ 00307 Dmlv

KSBN 3920 04007

NCSs: KOEFT, KOGII, BC’)UER WOORB.

Would like to remind #ll clubs within the section fo
send a list of yvour new officers to vonr SCM as soon as
theyv are elreted, There often is information that ean he
sont to clubs if we have addresses ta send it ta, The
Wichita ARC elected KOAGL, pres.; WAOGTD, viee-
pres.: WAGCCX. seev.: WOTRY, fu»n WORZE, di-
yector. There appencs fo he fots of v.h.f activity Inte-
ty, Why not contact KOVHP or WOHAJ and il them
in un vour skeds? WOALA has been off 40 and 75 for
the Iast fow months becanse of lack of an antenna but
shonld he hack on now. No real exeuse, just eouldn't
find time to ruise _one, Hil Traffie: WOOHT 1172,
KOGIT 157, WAQEDD 114, WAOAGF 40 WAOCOW
24, KOFFT, 19, KAIDD 19, KOBXTF 11, wWOALA 10,
WOZUX 8, WAODZI 4.

MISSOURI—SCA!L, Alfred B, Schwaneke, WOTPK—
SEC: WOBUL, PAMs: WOBVL, WORUT. WAOFLL
(VILE), WOOMM KOONK., RMs: KOONK, WO-
OUD. Appointments rerewed: WORTK and WooTn
ag ORSs; KOTWN as OES: KOONK as OPS. KOKTY
WS nnnoimml Asst, BC for Davies Cosaty by 1C
WOGQR., KOLQH is now WOIDY in the € hiengn area,
The Afn, Sertion HC Net has been qchmtorl by HEC
WOBUT, an 3885 ke. at 1:30 p.a. Sun. Chuek also par-
tivipated in a 4-state emergency cffort to lneate the par-




Unmatched versatility for communications, surveillance,
systems design, or laboratory instrumentation . . .

NATIONAL'S NEW

HRO-500 HE /VLF RECEIVER
IS TOTALLY SOLID STATE...
OUTPERFORMS
CONVENTIONAL TUBE UNITS...
AND IS FAR LOWER IN COST!

National’s new HRO-500 receiver is totally solid state for versatility, portability, and reliability. It
incorporates a phase-locked frequency synthesizer to cover the extraordinary range of 5 kilocycles to 30
megacycles in sixty bands, with identical stability, tuning rate, and high calibration accuracy through-
out. Complete SSB/CW/AM facilities are provided, as well as all necessary outputs for operation of
ancillary equipment. ® Total solid state design provides remarkable versatility and reliability, as well
as simplified power and cooling requirements. The HRO-500 operates directly from either 115/230
V.A.C. or 12 V.D.C. sources (12 volt current drain is only 200 ma at low audio output with pilot
lamps switched off), Transistors provide instant-on operation without delay or warm-up drift. =
Entire VLF and HF spectrums . . . from 5 Kc to 30 Mc . . . are tuned continuously with 1 Kc dial
calibration and 10 Kc per turn tuning rate. The HRO-500 provides better than 1.0 gv for 10 db S/N
SSB/CW sensitivity with 60 db minimum image rejection (optional LF-10 preselector is recommended
for optimum VLF performance). Effective dial scale length is 24 feet per megacycle, with 47 spacing
between one-Kc calibrations. ® Frequency is determined by a phase-locked crystal frequency synthe-
sizer, which eliminates multiple crystal oscillators for high frequency oscillator injection. All HFO
signals are synthesized from the output of a 500 Kc master crystal oscillator for maximum stability and
elimination of band-to-band recalibration. Long-term stability from turn-on is equal to that of the best
tube-type commercial receivers after warm-up. ® Dynamic range and cross-modulation characteristics
are equivalent to, or better than, many competitive tube-type receivers of similar sensitivity. ® The
HRO-500 provides superb SSB/CW/FSK performance with separate product detector, fast-attack,
slow-decay AGC, and selectable sideband. The tunable filter provides four discrete I.F. bandwidths
of 500 cps, 2.5, 5.0, and 8 K¢, with nominal 6-60 db shape factor of 2.5:1. Passhand Tuning is pro-
vided in the 500 cps and 2.5 Kc bandwidths, for selectable sideband or single- 31gnal reception without
change in frequency or beat-note. 8 The HRO-500 is compact in size and light in weight: 724" H,
1614" W, 1234” D; weight only 32 lb. A rack mounting kit is available for standard 834" RETMA
panel. ® Write to National for detailed information, performance data, and complete specifications.

- NATIONAL RADIO .
COMPANY, INC.

DEPARTMENT H = 37 WASHINGTON STREET, MELROSE, MASSACHUSETTS 02176
105




T T T T T T T T T T T T T T T T

WANT RECEIVER

SELECTIVITY PLUS
TRANSCEIVER CAPABILITY?

THEN TRY THE NE W

DRAKE R-4 RCVR

T-4 RECITER

(RECEIVER CONTROLLED EXCITER)

WRITE HERB KLINE, K1IMP, OR ED GROGAN, K1Zsl,
FOR FURTHER INFORMATION AND PRICES

Send Inquiries to

' 1, 2 .
(;@w} _am/m Rapio SuppLy . Inc.

ELECTRONIC DISTRIBUTORS
OPEN DAILY 8:30-5:30
SATURDAYS 8:30-12:30
Phone: 617-254-9000
1095 Commonwealth Ave. Boston, Massachusetts
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ents of a disease-stricken ehild. The PHD (v.h.t.) Net
lists 14 mewmbers eligible ror Seetion Net certificates,
Long skip is disrupting the low frequency nets so why
not try for v, hof. twes again? WNOGZM is hack on Hw
uir with w new eall, WA@QKOQ. KOJWN is enjoying
mobile on 2 meters, KALGZ blew his DX-100 the first
weekend of the 88. KQONK's sab. rig is in for re-
pairs again, WAGEEU has a pew $0-watt p.e.p. ssb.
rig on 2 meters, WAOEMS is 125/93 toward DXCC,
KOJPL »\ur]»o(l country 199, AMong with wll the trattic
KPFPC worked %86 and ON4 dx, KOONK, WAQEMX
and WOCTV made the BPL in November. My thanks
to WOEEE, WAOIAM and KORXD for helping get
your reports in to me. I try to make most of the nets
neur the end of the month but route your reports
through them when you don’t catch me, Net reports
for Nov.:

Net Freq. Time Days Sess. ()‘VI QTC Mar.
MEN 3885 23457 M-W-F 13 WOBUL
MON 3580 0100Z Tu,-Sun, 25 136 ‘)X woouD
MNN 3580 19007 M -Sat. 5 79 2% WOOUD
SMN 3380 22007 Mun, 5 2 11 WOOUD
PHD 504 12457 \Wed. ¢ 88 6 WAQOFLL

Traffic: «Nov.) KOONK 1998, KSLBG/O 400, KOFPC
M43, WOCOTV 188, WAQEMX 185, WOOUD 105, WO-
HVJ 82, WAODGT 44, WOEEE 43, KOEQY 42, WO-
ZLN 37, WOBUL 31. KOMMR 29, KOLGZ 24, WOBVT,
21, WOKIK 19, WOTPK 19, KOWOP 16, WAOFKD 11,
WAOFLL 11, WAOKNV % WORTO 5 KOJPL 3,
WOGQR 2, KOLQH 1. (Oct.) WOZLN 96, WAQEMX
41, WAODGT 25.

NEBRASKA—3CM,  Frank Allen, WOGGP—3EC:
K@JXN. Net reports for the month:

Nebr. Aon, Phone 39%2.5 13307 OQNT 541 QTC 44
West Nebr. Wet 3850 14007 QNT 598 QTC 35 Wx 308
Nebr, Emer. Phone 3982.5 (8307 QNI 953 QTC 52
Nebr, Storm Net 30825 2"30Z QNT 986 QTC 18

AREC Net. 3982.5 14'%07 QNI 121 QTC 1

Nebhr, CW Net, 3525 01002 QNI 181 QTC 28
H00Z QNT 127 QTC 18
Nebr, AREC

"W Net 3782.5 0000Z QNT 14 QTC @

The 160-meter Wenther Information and Tralfic Serviee
Net started the seaxon Nov. 16, WOYQR is NCS,
WAGCRI ANCS. The net meets on 1995 ke, st 1930
CST each evening, A Tue, and Thurs, session has
beetn wdded to the NACN, Nebr., AREC W, Net.
WAOGBYK ix net manager, WAOGHZ NCS, on the
sessions at 0000Z on 37825 ke, Traffic: WAQDOT 172,
WAOGHZ 66, WOLOD /4, WOVEA 62, KOHNW 34,
KODGW 31, WONIK 31, KOOAL 30 WAQDBIE 29,
WAUBID 28, WOBFN 25, KOFRU 25, WOZHV 25,
WOGGP 22, WOFIG 20, WOFQB 20, KORRL 19, Wo-
MTT 2, KAIFN 10, KOBYK, G 9. W AOBOK 7, KO-
FIT 7. WOHOP 8. KOKJP 6, WOY I’R 8, WAQDFS 3,
“'O\IO\V 5, WAOAES 4, W OEGQ WOFTW 4, KO-
HNT 4, W AOBBS 3. hQU“'k 3, WOHYD 2, W ABICT

2.

NEW ENGLAND DIVISION

CONNECTICUT—SCM, Robert J. O'Neil, WIFHP—
SEC: WikiKJ. H.F. PAM: W1YBH. RM: KIGGG. Traf-
fic Nets: (‘PN—Mon, throngh Sat, 3880 ke, at 1X00,
Sun, at 1000, CN—Daily at 1845 on 3640 ke, (‘BCN—
EC Net Sun, at 0900 aon 3880 ke, WIQV haﬂ heen
elected as New England Divisiun Director, Good Inek,
Your clubs will see bhim as soon ax time permits him
to get around. KIRTS, Waterburv, will be taking over
dufies as V.H.F, PAM an 144 Me. Possibly a new fre-
quency will be picked to help get more stations fn check
in aml handle traflie, OO reports show little m the way
af violations Iately. CN reports Nov. traffic, 360 messaves,
average of %9 traffic per sessions, in 30 sessions,
CPN met 28 times. with 109 messages and an aver-
age of 10 stations per mecting. High QNT: K10QG/1,
KI1AQE, WILUH, KIEIC, WIYBH, KIQJZ, &SRF,
LFW and KIUQQ. High ()\'I CN: WIZFM, WIFQT,
K10QG/1, with band conditions reporfed poor fo uver-
age and RTTY giving its share of trouble. Endorse-
menis: WIYBH as OBS, KIVMI as QOES, New appoint -
ments: KIYGS ns OPS, KIRTS us V.H.F. PAM. In
Qct. ON handled 607 messages, with an average of IL7
stations per session, CPN handled 110 messages with an
wverage nf 14 stations, BRPL eertificates went to WIBGD
and KIWKE for October tratfic and to WIBGD again
in Novewber, K1LAW, Stratford, was appointed Class
11 Offieal Ohserver, A Very Happy New Year to all,
and many thanks for your help in the past. Trust vou
will help vour new SCM, KIGGG. Support vour local
net and the Connecticut Net of vour choice whenever
vou can, Traftic: (Nov.) WIBGD 427, KILFW 314, Wi~




This is DEI's Solid State Receiver

It's new

Tunes in the range of 100 to 2300 mc
Superior performance characteristics
The TR-711 is virtually spurious free
Sets the standard for comparison

The TR-711 Receiver is modular in construction and can
be supplied with a complete complement of plug-in
modules including RF Tuning units from 100 to 2300 me,
IF amplifiers with 10 ke 1o 3.3 mc bandwidths, AM, FM,
and phase demodulators, and plug-in spectrum display
unit, oscilloscope, predetection up and down converter,
or high ecapture ratic discriminator. Any combination of
plug-in modules can be utitized, thus providing untimited
veceiving combinations adaptable 1o any known or pro-
jected telemetry system.

Characteristics and accessories are described in Bul-
fetin TR-711.

Defense Electronics, Inc. ' D E l

Rockville, Maryland SR

i OFEMENT
MANUGFaCTIRING

ROCKVILLE, MD. (301) 762-5700, TWX: 301.427.4660; SHERMAN OAKS, CALIF, (213) 872-2870, TWX: 213-732-2742; COCOA, FLA. (305) 632-5442;
INT',.. ROCKVILLE, MARYLAND,

CABLE: DEIUSA
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QST
PROTECTOR!

for those valuable
50TH ANNIVERSARY
ISSUES!

C_/flrc vour valuable 1964 Anni-
versary Issues of QST scattered
sloppily around your shack? If
so, get a OST Binder and file
them away ncatly for future
reference. While you're at it,
start the New Year right by ob-
taining another Binder in which
to preserve those interesting 1965
issues coming along soon.

e Holds 12 issues of UST

® Opens to any page and lies
flat

® Protects and preserves your
copies

® (OSTs always available for
reference

QST BINDERS (rosrrain)
Each—$3.00

Available only in the United Stofes
and Possessions

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn. 06111

EFW 190, K10QG/1 119, KIFQT 102, KIRQO 5, KIEIC
73, WIZFM 64, WIBDI 61, WIYBI 61, KIGGG tu,
WICTI 53, KIKIR 50, KIWXN 46, WIQV 2% WIBNB/
16, KIPLR 13, WIOBR 11, KINTR 1, KIAQE 8§,
WICHR K, WAIBER 4, (Oct.) WIZND 3§83, WIZFM
185, W1OBR. 37,

EASTERN MASSACHUSETTS—SCM, Frank T.
RBaker, dr., WIALP—WIAOG, onr 3EC, received reports
from Kls PNB, QAM, DZG, Wis 81X, LVE. W1LJVZ
iz BC for Melrose. WIYSX 1s a2 new OU, Appointments
endorsed: Wis AUQ, BB, KIRPA, WIFZJ as OOx;
WIBB as BEC; WIEUJ as OES, Ex-WIQOIL, now WB6-
BZR, writes aud sends his 73, KIQAM suys that Fox-
boro, Alansteld and Norton ave all working together
now. U'ongrats to aur new New [Kngland Division Direc-
tor, WIQV. WIPEX made the BPL again. The Framing-
ham and AMiddlesex (lubs held auctions and WIIGT
spoke at this club and Milton on NCX-5, R10G\ has
n (3-50 on a 80-ft. tower and a six-clement heam. The
Pi-Net meets on 51 Me, Fri. WIYSX is on 10 and 75,
WIBB held the annnal “unetfest” at his QTH. Guests
were Wls AMT, MPP. PS, ALP, DWY., RM and AAT,
who demonsirated some of his old antique gear, espe-
cially the spark gaps, WN1DDO, in the hospital. had a
rig on % to talk with his XYL, WNIDDR. RI1TZC has
hecen appointed Whitman Club pres, KIWYS is home
from Colorade zod on 2 and 6, WIEUJ has inany
beams up at his QTH, The Cape Cod & I<ands ARA
held its anoual meeting and banquet, WIHWK spoke
and_showed his pictures on ““Antarctiea,” introduced bv
WIPRI. KIYSE wuve a tulk, “Living with Radiation,”
at the Townsend AREC group meeting, Wis ZBT and
FRR gave » talk at the QRA, WIZMJ/IKPY is on 14,25-
Me, ss.b. Wed. at 8 pa. from Santuice, P.R. The
Winthrop group hiclped out on election night. The Wel-
leslev and Yankee Clubs held meetings, WIVUQ is the
new HRadio Officer for Sulem. The Alarblehead HSRC
will he on the air soon. WIVUO is dvisor. KIGNE
now is in the Boston area. WAIBSY is on 10, The 6-
Meter (‘rossband Neot had 21 sessions, 441 QNTs, 49
traffic,. WIUCT will he on RTTY. WIBGW is DNing
on 40, EMIOMN had 4 sessions 21 QNIs, WIAMO's
vig blew up. WITHT huas eolor TV with no TVI. Wi~
700 has been elected treas, of w hypnotie society,
WIMAIE is doing a lot of Aying. The Needham Emerg.
Net held 5 sessions, 33 QNIs, 17 trathe and now on
51.750 Ale. Wis ALP and BIOQ visited WIAKN, Ed
has a Drake receiver and an NCX-5, He handles the
Cape Cod & Island cortificate, WIEAE presented WIQJB
with his award for writing an article for ARRL ut a
meeting of the Bedford Clubh, WIUKT is on_ 2 and
6, WB2LOU/1, Belmont, is om several bands, K4RNTH is
pres. of the MJIT. (Cluh, WIMX, and savs 1t will
sponsor a Mass, 3 Contest in the ing. The T-0
Club met at WIMNK's QTH, Ex-Kis BETK and NGI
wre hack from Hawaii and now in Home, N.Y. WAIDAG
had a net certifieate irom NYSPT&EN, WIAYG s
working WIBW in Coonn. on 2 and 10 has an $B33-88B
rig for the eur, KIPNB is busv with classes, net und
eode, WAICRK has an ARC-5 for 160, WIZLX will
put on code practice on 2. WIQJF is on 10. KILJN
went around the world in 4 days for his emopany.
WI1QA has an NCX-3, WIFFT js on 10 late at night.
WNICCD is on 2 with a 522, KIMOO js a busy man
these days. WIDOM has a Utica 850 and n Squalo for
6, EMS2MN reports 22 =essio 217 ONIs 150 trathe,
Heard on 75: Wis RP, ATX, BNS, ABA, Kls AFT,
VTH, WALAZW. KIVTH is attending the Univ. of
Mass, KIVPJ reports groundwave into W2/3-Land on 6.
WIBVL is on ts-meter c.w. WINS hax moved to W,
Palm Beach, Fla. WAICEV is in the nets on 8, KIDZG
has an s.s.h, adapter for his Valiant and is a member
af the Red Cross Disaster Clomm. WIALP hax had his
call for 40 vears. ‘Traffic: (Nov.) WIPEX 1767, WILES
256, WAICRK 211, WIEMG 173, KIESG 140, WIOFK
105. KIVPT 68, WIZSS 68, WIDOM 64, WAIDAG 47,
WIAOG 52. KIGKA 40, WIZLX 20, WIBJE 19, WICTR
18, KILCQ 18, WiYAC/t 14, WAICFV 12, WAICLR
12, KICMS 12, WAICRI 8, WITHT 7, WiATUQ 3, WN1-
CDD 1. (Oct) WAICLR 12, WIAUQ 1.

MAINE—Acting SCM, Herbert A. Davis, K1IDYG—
SEC: KIDYG., PAMs: WIBXI, KIZVN. RM: WINAN,
VLT, PAM: KI1QIG. Teaffic Nets: Hea (Gull Net, 3040
ke, 1700 to 1800 and 2000 to 2100 local time AMlon, to
Sat. Pine Tree Net C.W., dmly 1900 on 3506 ke. AREC
Net. Sun. on 300 ke, st 1900, Two-Meter Phone und
Trafic Net, 145.88 Me. Thurs. 1930 fto 2030. C.D. Nets,
Wed., on 3530 ke, ut 1900 and 1100, Sun. en 3993
ke. The Southern Exposure seems to keep in fouch
very nire and skeds are heing kept. Up in our great
North county 10 meters is used a lot. Also the Inter-
national Net meets Sun. at 0030 around 3900 ke. for the
VE stations and those from the Aroostock County area,
About 30 siations check into the 2-Meter Net and they
ure doing a nice job, also passing some traffie. In case
solne stations have the time, all nets are vpen to you
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MMARLUND

All in
one low cost receiver
the

HQ-110A-VHF

Now, for the first time, complete amateur band coverage from 2
to 160 Meters*® in one low cost high performance receiver —the
new HQ-110A-VHF. Outstanding operating convenience is
combined with the highest standards of communication receiver
design including separate 2 & 6 meter Nuvistor front ends for
superb sensitivity and signal to noise ratio. Convertors, antenna
plugs, external power supplies, jury-rigged switches have been
eliminated —now you can enjoy VHF operation.

Every operating convenience for ALL bands and ALL operating
modes — CW, SSB, and AM — are contained in one compact
package. Separate detectors for CW/SSB and AM —Variable
selectivity Q-Multiplier — High electrical and mechanical stabil-
ity — Full dial coverage from 2 to 160 meters— Built in crystal
calibrator— Automatic Noise Limiter—Sensitivity of 1.5 uvolts
AM, 0.7 uvolts CW for 10:1 S/N--Built in S meter.

Compare the HQ-110A-VHF with any competitively priced unit
- feature for feature, it can’t be beat, (and the others don’t

have VHF).
) ® VHF in the incomparable HQ-170A-VHF too,

Send for details.

HAMMARLUND maANUFACTURING COMPANY
A GIANNIN] SCIENTIFIC COMPANY
73-88 Hammariund Drive = Mars Hill, North Carolina 28754
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STREAMLINED MOBILE ANTENNA

Better . . . more versatile Communications
on 160-75-40-20-15-11-10 meters . . . merely
by changing inductors. Top-sider inductors
are high “Q" . . . have excellent form-factor
. . » ample geometry. Top-sider with stand-
ard coils just loafs at 300 watts p.e.p. and
the new “Gallon" ceils easily handle a full
p.e.p. kilowatt!

For quick coil change or coil /whip tie down,
the polished aluminum column (9/16”0.D.)
hinges below coil, features fast release
and positive fock-up action. Column butt is
threaded standard %5-24. Stainless steel top
whip is adjustable over 10”,

2-models: H-218R, 93” max and H-218S, 77”
max. (Overall, less inductors),
Price: Either model (fess coil} ......13.50

KILOWATT (1KWp.e.p.) STANDARD (300W p.e.p.)

A-81, 3.8-4 mc, 19.90 A-70, 3.8-4 me.....5.10
A-82, 40M .....14.70 A-75CW, 3.6-3.8 mc 5.75
A-83,20M .....14.30 A71,40M ,....,..5.10

A84, 15M ... 1430 p 70 20 e 210

A-74,11M .....,..4.30

77, 160M .......5.80

WRITE FOR
FULL LINE
CATALOG

BAND-SPANNER, 317 Roebling Rd. So. San Francisco, Calif.

Please send information on Top-sider and other
Band-spanner antennas and mounts,

Name

Number  Street

City Zone
gy 453

State

and all are welcome. There are a few more new stations
ot and we hope thev tind a place and have many hours
af plensure, It is nice to see some of the older hams
active again und with time to help our nets and younger
people. We sure need them any time they have the
time, The hest to all in the New Venr, Tratic: KIWAN
107, KITMK 66, KIDYG 17, KILNE 12,

NEW HAMPSHIRE—SCM, Robert (!, Mitchell, Wi-
SWX/KIDSA—EC: WIALE/WITNO, PAM: KIAPQ.
RAM: WIDYE. The Granite State Phone Net meets un
3842 ke, (alt, 3845) Mon. through Fri, at 23307 and Sun.
ut 14307, VTNHN meets on 3520 ke, Mon. throngh Fri.
ut 23547, kndorsements: WIALI az ORS/OPS, WIEVN
us URS, WIYHI as OBS/OPS and KIIIK us OQ/QRS/
OP8, KIAPQ's (GSPN had 394 stations and 31 traftie.
WICBB reports the new High-Tower works fine. K7APJ
is chief op at WIET., VINHN reports &4 stations and
3% traffic. Welcome to new hams WAIDCA, WAIDCN,
WAIDDH, WNIDEBR, WAIDEL, WNIDEW and WJAl-
DFM. WITFS was active in the RTTY Sweepstakes.
WISWX is finally on the air with s.sb., = new
HW-12 1AEG bhas a new SB-300 receiver. WIBXAM
is axperimenting with planar triodes on 144 and 220 Me.
NH QSO Party logs still are heing compiled. WIRCC
and WISWX are back in N.H. after being out of the
state working, KIVLX las a new 40-meter beam up
and reports excellent results, GSPN s having trouble
with ship station interference, WIDYE would like more
stations to check into VTNHN. WIEVN represented
rare Cheshire Clounty in the N.H. QSO Party. Hope to
meet. many of vou ot Swampscott this year, Tratic:
WIDYT 65, KIBGI 43, KIIIK 7, WIEVN 5, WIET 4,
WISWX 2, KIAEG 1.

RHODE ISLAND—SCM, John E. Johnson, KI1AAV
~SEC: WITYNE, RM: WIBTV, PAM: WITXL, V.IL.F.
PAM: KITPK. New appointment. KITVO as EC. En-
dorsements: KIHZN and K1IJGF as ECs, RISPN reports
30 sessions, 857 ONT, 150 tratie, RIN reportz 20 ses-
sions, 121 QNT, 105 traffir, The NCRC of Newport
announced the following committee appointments, Auit
Committee: KIYQP, KIPTV und WITXL. (‘'hristmas
Party Committee: WIWLG, KIYQP and WAICSO, Com-
munications  Clommittes: WIJFF, KIVQO, WALACP,
WAIAUL, WITAG. WALAQZ, o former member of the
clih, wrote suying he has joined the 'I'ri City (lub of
New Londoun, Conn, Kecently the members of the W1AQ
Club of Rumiord toured the Corning (lass Works in
Central Falls, R.I, Members wore Kis ('ZB. CZD, AMG.
LXQ, SYM. AGA, PEL, LII, Wis LFW and WAQ, Kls
CZB and CZD, employees of the (lass Works, conducted
the tour. WIYKQ has built a neon kever for his e.w.
rig. WIYNE has worked YVSBIG. LIT8BAJ, HK3RQ
and VP2RJ with the iribander on his new tower, Ki-
TPK lost his tower during a receut wind storm, Traf-
fic: WITXL 308, WIYNE 251, WIBTV 181, KITPK
179, WIYKQ 86, KIYVN 44, KIVYC 43, KINJT 42,
KIiUSD 42, WIVWR 33, KIYYI 33, KIBRJ 19,

WESTERN MASSACHUSETTS—SCM, Percy (1.
Noble, WIBVR—SKC: WIBYH./KIAPR, (',W. RM: Ki-
11V, 75-Meter PAM: KIRYT. Hampden County 10-
Meter Traffic Net Manager: KIPKZ., The only report
on any of our organized activities (as usual) is from
our C.W. Route Manager WIIJV, She reports that WAN
handled 108 messages during November with the follow-
ing stations reporiing in (iisted in order of activity):
WIDVW, KIIJV, KIVPN, KIY)MS, KIWZY., WIBVR,
WIQKX, KILBB, WIAMI, WIZPB, WIYK, KI1ZBN;
WIZEL, WIUYY, WIDWJA, WIMNG and WILLN, W1
ZPRB is putting up a new antenna system, KILNC has
w new yuwd, The speaker nt the Berkshire County Ama-
tenr Radio Association was N. Steven Hubbard, ex-
VQINSH. KIZHJ has u vew electronic keyver, KISBW
s having great lnek working 8 meters from Mt. Girey -
lack, KIAHJ, KI1VPS and WIFEN ure active in the
Washington, Mass., Civil Defense Net, WIKQK has been
building some equipment for the Incal Boy Hcouts.
WAICRL i» active on 6, WI1GTO now has 64 countries
eonfirmed, WIUUK has 215/227. KICTRK, of National
Radio Company, spoke on the new NCX-5 and FIRO-
500 at the meeting of the Hampden County Radio Assn,
At the same ussociution WINY was honored for his 50
vears in ham radio, Our congrats too, Hank,—SCN,
It iy with the deepest regret that we must report the
passing of one of our best-known West, Mass, hams,
WIVBG, He is nissed! Traflic: (Nov.) KILJV 126,
WIBVR 117, KILNC 69, KILBB 54, KIVPN 48, WiDVW
15, WIMNG 3, WIZPB 1, (Qct,) KILTV 168,

VERMONT—SCM, E. Reginald Murrny, KIMPN—
JCr WIVSA, RM: WIWFZ T.he Green Mt. Net meets
55 ke, duily at 2830Z; Vi, Fone Net on 3855 ke,
Sun, at 140075 VTNH Net on 3520 ke, 0lon. through
Fri, at 183CZ. (Note the new time effective since Dee. 2
heeaxe of band conditions); Vi, C.D. RACES Net on
3993 ke, (um,d Sun, at 15007, KIBQB made the BPL
agnin. Welcome to new Noviee WNIDAN in Randolph,
We miss WIIZS, who is wintering in Florida ag W4SCY.




Unless you pay $30% or more,
you can't buy a microphone as good

as the E-V 729...for only $1470"!

The E-V Model 729 ceramic car-
dioid microphone was designed from
the start to outperform microphones
selling for over twice as much, We
did it by taking full advantage of the
most modern design, construction
techniques, and materials —and then
producing the 729 in large quantities
that cut cost without cutting quality.
The result is a modestly priced micro-
phone with outstanding performance
for voice communications.

The biggest advantage of the 729 is
its cardioid pickup pattern. When put
to the test of critical VOX operation,
you’ll gquickly note that unnecessary
tripping of the control circuit is re-
duced. In most cases, loudspeaker
volume can be substantially increased,
as well, making the entire level of
your operation much more pleasant
and effective.

But more than improving your ease
of operation, the 729 cardioid pattern
also improves your signal. Voice
quality is crisper, since room reflec-
tions and reverberation are not picked
up from the sides and back of the
microphone. If desired, you can work
at up to twice the usual distance from
the microphone with-
out losing essential
audio clarity. This
working tlexibil- ¢
ity simply cannot
be matched by an
omnidirectional
‘microphone, regard-
less of price.

And the 729 conve-
nience story doesn’t stop
there. When you purchase the
Model 729 you receive a hand-
some slip-in desk stand that

#Model 729 amateur net. Model 729SR (illustrated) $15.90 amateur net.

ELECTRO-VOICE, INC., Dept. 252Q, Buchanan, Michigan

makes hand-held operation as easy as

picking up the microphone, plus a
34"-27 stand adapter should you re-
quire it. The 729 shape and size make
it comfortable to hold, even for long
periods of time. And putting the
microphone back in its base is done
without groping or fumbling,

If you prefer, the Model 729SR
offers an easily operated rocker switch
with telephone-type contacts for only
$1.20 extra. An extra set of contacts
are provided for controlling a relay
with this model.

The ceramic generating element of
the 729 offers many advantages at
reduced cost. [t is impervious to
moisture and temperature changes,
and it will maintain its high output
level without deterioration for years.
Every 729 must meet the same rigor-
ous quality standards that have made
Electro-Voice the standard in profes-
sional sound applications where
failure simply cannot be tolerated.

We repeat: you have to pay at least
twice as much to find a microphone
with most of the advantages of the
E-V 729, and up to three times as
much to equal its performance. We’ll
be happy to back up our claims right
in your ham shack. For Electro-Voice

makes the unequivocal guarantee

that you must be satisfied

or your money will be re-

. funded. Write for free

E-V catalog and list

of the E-V distrib-
utor nearest you,

EleilicYbres

SETTING NEW STANDARDS IN SOUND



for
CRANK-UP
TOWERS

K7ASK

TWO CATEGORIES TO CHOOSE FROM

Standard Duty Guyed in
Heights of 37 - 54 - 88 - 105
and 122 feet

Heavy Duty Self Supporting
and Guyed in Heights of

37 — 54 feet {55)

71 — 88 feet {guyed)

ROHN has these 6 IMPORTANT POINTS:

Ease of Operation—roller guides between sections assure
easy, saie, friction-free raising and lowering. Strength—
welded tubular steel sections overlap 3 feet at maxi-
mum height for extra sturdiness and strength. Unique
ROHN raising procedure raises ail sections fogether—uni-
formly with an equal gection overlap at all heights!
Versatility—designed to support the largest antennae
with complete safety and assurance at any height desired!
Simple Installation—install it yourself—use either flat
base or special tilting base {illustrated above) depend-
ing on your needs. Rated and Tested—entire line engi-
neered s0 you can get exactly the right size and properiy
rated tower for your antenna. The ROHN line of towers
is complete. Zinc Galvanized—hot dipped galvanizing a
standard—not an extra—~with all ROHN towers! Prices
start at less than $100. P
i
SEND FOR ROHN TOWER HANDBOOK { :
—$1.25 Value .

—ONLY $100 postpaid (special to readers

of this magazine). Nearest

source of supply sent on request, Repre-
sentatives world-wide to serve you, Write F‘ :

today to:

ROHN Manufacturing

P. O. Box 2000

0.

Peoria, lllinois

“World's Largest EXCLUSIVE Manufacturer
of Towers; designers, engineers, and installers
of complete communication tower systems.”

YERMONT QSO PARTY
February 20-21, 1965

All amateurs are invited to participate in the
Vermont QSO Party, sponsored by the Central
Vermont Amateur Radio Club, K1YMZ. Ver-
monters are urged to work as many out-of-state
stations as possible so that those interested can
earn credit toward WAS, WANE, W-VT and
USA-CA awards.

Kules: 1) Time, the 28-hour period from 2300
GMT Feb, 20 to 0300 GMT Feb, 22. 2) No
power restrictions, all bands can be used and
vontact credit with the sume station on differ-
ent bands will be given. 3) Vermont stations
score 1 point per contact and multiply by the
number of ARRL sections and foreign voun-
tries worked. Outside stations score 3 points
per Vermont station und multiply by the number
of Vermont counties worked. 4) Certificates will
be awarded to the highest scoring station in each
ARRL section, plus a trophy to the highest scor-
ing station outside Vermont. A trophy will also
be awarded to the top Vermont scorer, with 2nd,
3rd and 4th place station receiving a gold-trimmed
certificate. A special certificate to multioperator
groups. 53 Suggested frequencies: 3520 3855 7030
7250 14,100 14,250 21,050 21,300 28,100 28,600
50,250 50.360 144-144.5 und 145.8. 6) Vermont
stations send number of SV, report and county.
Others send QSO number, report and section.
7y General call to be used “CQ VT on c.w.
and “Calling any Vermont station” on phone.
8) Logs should be postmarked no later than
March 31 and sent to the CVARC, ¢/o Ann L.
Chandler WIOQAK, RFD #2, Barre, Yermont, 9)
the W-VT (Worked Vermont) certificate will be
awurded to stations working 13 out of 14 Vt. coun-
ties, provided the station has not previously been
issued the award. Party logs showing required
data will be accepted in lieu of QSLs. Vermont
stations are urged to be active und QSL promptly.

The CYARC is sponsoring another Vi, QSO Party Foh,
20-21 and asks that oll Vermont hams be us uwctive as
possibly wloring that week end. The chief complaint ix
“not enough Vermonters to handle the sdemand.” The
Catamount (Benningtony ltadio (lub wow is u full-
fledeed afiiliate with ARRL. The VINH Net is heing
capably handled by K1UZG while our RAM WIWFZ is
busy with sftudies. The VITNH Net had 84 check-ins
for Nov, Don't forget the Vt. OSSO Feh, |

vour ecalendar now. Traffic: KIBQB 680, W{UZG u7.
KIRMG 20, KIIJJ 9, WIKJG 7, KILLJ 8, KIANIPN 5,

NORTHWESTERN DIVISION

IDAHO—3CM, Raymond V. Evans, K7HLR—The
Fagle Rock Radio (ub countinues to he the onfy group
sending in news for the SCM. K7TEBY/9 is now aditor
of the Argonne Amateur Radio Club Newslcfter, WT-
DU, WIDMP and KINUP saon will be on with home-
brew kw, rigs. WTDMP, KTDZA, K7ZPQ, K7UAE,
WIDZH, K7ZPQ and KTPGG all had a helping hand in
furning in a real fine Sweepstake elub score for the
Idaho Falls gang. Also heard were K7CPC and W7GCL.
There's nothing like the &8 to tind cut how both the
uperator and the equipment stack up, The PARDM Net
was practically wasbied out curing November. Perhaps
a bittle more versatility such us bund and/or time would
he in order. Most NTS traftic is lowing as usual, but at
the section level most traffic hos to be mailed or pussed
by special  sked, Traffic: K7TOLR 112, W7EMT 16,
K70AB 2.

MONTANA-—S3CAL, Joseph A, D’Arey, WITYN—
SEC: WTKUH. f.F. PAM: W7YHS, V.H.F. PAM:
WITYN, Montana $.8.B. Net dlon. through Ivi. on
3410 ke, at 0100 GMT, Missoula Area Emergency Net
(AREC) on 3845 ke, Sun, at 1600 GMT, Alontana PON
Sun. on 3885 ke. ut 1530 GMT., W7EGN sends us word
of activity on 2 in the Missoula- Whitetish area. \WWIEGN
and W7CJB made n rcontact at 6.30 P vin a signal
hounce off of one of the Ulacier Park peaks, The Ana-
conda gong sends word of its 2-meter repeater which
is now on the air, The work-in frequency is 145.350 Me,
and the work-out repeat channel is 147,000 Me. K7JBW
won u 3300 scholarship it the nationa) 4-H competition,
WNTAIR and K7TRGI are members of the fnmoas 46th
Air Farce Baud of Boezeman, which receutly won the
National Guard Muarksinanship ‘Crophy, quite w0 fiut for




Slgnal reports on the 22 erare conswtently exceHent thanks to the many fme Clegg design features
that result from years of experience in pioneering VHF equipment. Hams, CD groups, MARS, CAP
and other vital services are signing up enthusiasticaily for membership in the 22'er club because

they know that they can depend on superior Clegg performance at the right price.

NOW AVAILABLE
AMATEUR NET $2 3950

Features Clegg Mic $10.50 additional
RECEIVER TRANSMITTER
1. Unigue new triple conversion design 1. Bgoadband exciter stages to simplify rapid
L 0sY
2. Selectivity 10 KC at 6 db . 2. High efficiency straight through final am-
3. Panel Meter doubles as calibrated S Meter plifier with crystal controlled 20WATT input
on receiver and ‘‘reiative output’ meter 3. High level plate and screen modulation for
for transmitter tune up typical Clegg ‘‘HIGH TALK POWER"
4. Full 143.8 MC to 148.2 MC coverage with performance
- Full 189 o 25c. overage wi 4, PUSH TO TALK with provisions to switch
tuning dial calibrated 144 to 148 MC external LINEAR and VFO
5. Adjustable Squeich 5. TRACNSMITTER frequency SPOTTING
. SWITCH
6. Excellent AGC performance ) ; 6. Self contained universal solid state power
7. NUVISTOR RF stage and low noise first supply for 115 volts AC and 12 volts DC
mixer provide .35 uv sensitivity (6 db 7. Tube line-up

S+NtoN)

6CW4 RF Amphifier 128X7 AF Amplifier

. . . 6KE8 Tripier. 1st Mixer 6AQ5 Rec. Audio/
8. 2 watts audio output available with self BEJ7 2nd Mixer ¢ Modulator
i i ici OBA6 10.7 MC IF 6AQ5  Modulator
contalped' hlgh effl'clency‘ speaker, for Amphifier EREE WD At
operation in high ambient noise associated 6BEG 3rd Mixer 6KES  0SC Tripler
i i i 6BA6 456 KC Amplifier 12BY7 72 MC Amplifier.
with m.oblle opera!:lon 6AL5 Diode Detector/  12BY7 Doubler
9. Effective Automatic NOISE LIMITER Noise Limiter 2E26  Power Amplifier

Other S-S Products: SS-IR HF receiver, S5-1S Noise Silencer, $S-1V Bandscanner; Venus, Thor VI,
and 99'er Transceivers; Interceptor B VHF Recelver Allbander HF Converter,
Zeus Transmitter; Apolio Linear Amphfler

Squires - Sanders, Inc.

'MARTINSVILLE ROAD / LIBERTY CORNER * MILLINGTON, N.J. 07946
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SINGLE SIDEBAND 454X
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Not just streamlined

ce e HAMILINED!

Here's the mike that was specially designed
for hams, by hams. It has all the features a
ham wants and then some! Both models in
the series . . , 454X (crystal) and 454C (ce-
ramic) . . . feature real ““ham pleasers' like
press-to-tatk or VOX operation; durable satin
black case; and a three conductor (one shield-
ed), 11 inch retracted, five foot extended,
neoprene jacketed coiled cord. Send coupon
foday for details on these compietely ham-
lined microphones.

$1590

{Amateur Net)

I
SPECIFICATIONS

Response: 300-3000 cps
Output level:

454X: —48 db,
454C: —-52 db.
]

MICROPHONE COMPANY

917 17th Street N.E,
Cedar Rapids, lowa
In Canada: Tri-Tel Associates, Lid.,

81 Sheppard Ave. Wesf,
Willowdale, Ontario

Export: Ad Aunemc, Inc., 85 Broad Street, New
York 4, N.Y

o e e e —~—
| Please send latest literature on the Turner 454X and |
{ the complete line of Turner microphones. i
E Name. :
[ Address. :
| N

i City. I
| State. 1
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a band umit, WINDMTL has the new Heathkit line on
the ar, The Butte Amateur Radio {'lub took part in
the 88 Contest us u ciub gronp and shd real well,
W7QCY and W7FLB said that it was just o practice
run tor the eoming Field Day this June. WITUO is on
sab. with a Swan 400, The Great Iulls ¢'lub holds its
weekly 75-ineter hidden transmitter hunt even in the
cold  weuther. WIFLB is hack on 20-meter c.w. and
renewing some of his old DX friendships, W7FL made
a visit to Butte during November to see some of his
long time friends. "Fraffic: lx75\R 71, KYEWZ 36, X7~
UPH 15, WINPV 8, KTYNZ 3.

OREGON—3CM, Everett H. France, W7AJN—RM:
WYIZFIL, Net veports: K7TIWD, net manager, reports
OSSN sessions 19, attendance 96-high 9, trailic 49-high
12, average 452, BRAT uwards to WT7ZFH, K7TIWD
K78GX. The ARRL Net Directory indicates that nnlv
2 nets in Oregon are registered. Lhey ure the Uregon
State Net (OSN) and  the Oregon  Post. Office. Net
(PONY. The Affilinted Council of Amateur Radio (lubs,
Inc., held its regulur weeting Nov, 18, Clubs represented
were WIZLC for Portland Amatewr Radio Club, W7UVW
for Tektronin Employees Radio Club, WTWWG for
R.T.T.Y. Club, K78UQ for Clark (nuntv Amateur Ra-
dio Club of Vancouver, W ash.. WIMA for Lower C'alum-
bia- Willumette Valley, cte., WINGW for AREC-Portland
Area. WIDEM reports the Grauts Pass baws, using 75-
and 2-meter mobiles, ussisted the loeal newspaper in
eollecting election returns and 21 outlying precinets were
handled, Trafiic: KYIWD 182, W7ZB 176, KTKBK &0,
W7ZFH 69,

WASHINGTON—SCM, Robert B. Thurston, WIPGY
Asst, BOM/SEC: Everetr R, Young, W7HMQ. RM:
WT7AIB, PAM: WTLIFA, The SCM and SEC visited the
Monnt Baker Amateur Radio Club in Belbngham, where

twentv-five members were on hand tor the discussion
on the merger of the AREC and the NTS, slong with
the twelve nwjor items achieved by the League, WISFF

hoisted his beum to the T0-ft. level. The Washington
State Net (WSN) has moved to 1700 PST tfor sturting
tme during the winter skip. WNTAUP, of Everett, s
awaiting his General Class license, W7DQM _ is  back
from u trip to the East Cloast, Bob, ex-G2BYA, re-
uanerl his (1.8, call, WA7TBSQ. He lives in Bellevue
and 8 active on 20 meters. W7PSX recently lost his
house i a fice and then wrecked his means of trans-
portation the following day. The LCARA held a loli-
day pasty at the Odd Fellows Hall Dec, 12, W7AJV
soon wi'l be active wu the phone bands again, thanks
to W6BVY who found him a modulation transformer,
and W7WCW and K7MGJA, who delivered same tn his
doarsten, The NTN had 26 sessions with 1101 QNIg and
850 QTCs in November. The Pugei Sonnd AREC Net
vheck-ins are comwing up as the winter season Progresses,
Net time is 2000 each Mon., W7BTB is checking in
with the Intand KEmpire Net on 1995 ke, Wed, and Sun.
at U007, WTAIB reports that very special lodge work
kept him so QRL that net QNIs suffered. He has #
new a-ft steel tower supporting un inverted V' ap-
tenna, K7MGA reports he has his Swan 240 working
FB on 75 and 40. WZIEY went to Arizona for the holi-
days, K7CHH says he has his kw. working FB now
and transmits Bulletins also ou Sun. from 1845 to 1900
PST un 3600 ke, K7JRE was home for a 'Turkey Dav
feed ifrom college and did a little wperating on 80,
WIEJD acts ax NCS on the 2-meter Airforee MARS
RTTY Net, WITNA is net manager. W7HRC and his
XYL wade w varvation trip to Salt Lake City and San
Mateo, C(alif. While in b:m Mateo they took in the
NCARTS dinner. Harold is an honorary member of the
Northern California Amateur Radio Tultype Societv.
W7BA and his XYL and son took off for Hawaii for
some sunshine and wolf. The Tewis (ounty Amateur
Radio Ciuh had an old-~timers mght with a good turnout
and plenty of chow and door prizes, K7ATJ has a big
five-element Tulrex heam aod only needs u tower to
get operational an 20 meters, Trattic; K7JHA 031, WW7BA
506, WINPK 549, KTTCY 174, KTCTP 163, W7APS 134,
K7IAE 92, W7BTB 75. W7AIB 22, K7RSD 2, WTAMG
%?H}II\?IG-X 18, WIGVC 13, WTIEY 5, K7JRE 4, K7-

PACIFIC DIVISION

EAST BAY—3 M Richard Wilson, K6LRN—The
Clentral Contra sfa area is getting to be guite well
covered on NCN with 4 fairly regular (NIs, WAGFBS,
W6IPW. WABMIE and K6LRN, Ex-W6KUN gave n talk
ab the MDARC on Cable TV systems. K6LRN oper-
ated m the S8, blew up the power supply in the Phone
S8 and just plam blew up in the (.W. 88, I think
vou need more than 35 wutts to inn out. Alameda
County-Oakland-Berkeley srwn: WB6ILH i« trving to
get a vertical up for 80 meters, WASPTU relaved & call
to the CHP for WASNWR 00, K6GK reports that some




DO YOU KNOW THE BEST SSB TRANSCEIVER
FOR TELETYPE, CW, OR FACSIMILE AS WELL
AS VOICE OPERATION?

It's the ALL-NEW RF Communications
MODEL SB-6FA

Engineered and Redesigned to Include...

= HIGHEST AVERAGE POWER OUTPUT

® IMPROVED FLEXIBILITY AND
OPERATING SIMPLICITY

3} m EASIER MAINTENANCE AND SERVICE
m GREATER RELIABILITY

HERE ARE SOME OF THE EXCLUSIVE FEATURES:

POWER OUTPUT « Power output is 125 watts P.E.P.
and AVERAGE. This is almost three times the aver-
age power output rating of other fixed channel SSB
transceivers, The SB-6FA is ideal for use in Teletype,
(LW, and FACSIMILE applications as well as voice.
"The SB-GFA can provide 125 watts power output, sin-
gle tone, key-down continuously at temperatures of
+ 65° centigrade.

FLEXIBILITY AND SIMPLE OPERATION « The SB-6FA
has a built-in telephone patch. VOX and CW Funec-
tions are on built-in modules. No separate external
*hoxes” are needed. Front panel controls are kept to a
minimum. Rear connections for telephone and coupler
are with “Foolproof” plugs.

CHANNELS « The 8B-6FA provides six crystal cone
trolled channels between 1.6 and 16 Mec. Oscillator
stability is one part per million. Upper, lower or select-
able sideband available,

EASE OF MAINTENANCE ¢ All tubes and internal ad-
justments can be reached through the hinged cover on
top of the cabinet, The bottom of the cabinet is remov-
able, Almost all components can be reached for service
and maintenance without removing the chassis from
the cabinet.

RELIABILITY o ‘The design of the SB-6FA is the result
of experience gained from thousands of RF Communi-
cations transceivers in use throughout the world. It in-
cludes the suggestions and ideas of hundreds of cus-
tomers and users,

AND, BEST NEWS OF ALL—NO INCREASE IN PRICE!
A full line of accessories is available, Write for details.

Write for details on this and other items in the world’s most complete
line of fixed channel commercial $SB communications equipment.

R F COMMUNICATIONS, inc.

1680 University Ave. -

Rochester 10, New York

AREA CODE 716, CH 4-5830 ¢ CABLE: RFCOM ¢ ROCHESTER, N. Y.

Overseas Distributor Inquiries Invited
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You i DX!

when you install a

FIBERGLASS QUAD ARMS

First time ever offered at this unbelievable
price. More than 2 years in R. & D. These
full length mandrel processed reinforced
Fiberglass arms are practically indestruct-
ible in application. Cross arms are rein-
forced at base and wire intercept points.
Give your Quad a professional look with
! high reliability.

13 ft. Long. These Quad Arms can be purchased
separately at $5.50 each.

72 QUAD ARM

These rigid die cast mounts are poured from a
special aluminum alloy bullion with low deterior-
ation and fatigue factor. 2 in. hub diameter. Spe-
cial “V"" angle will handle any diameter quad
arm from 1 in. to 134 in. O.D. Comes complete
with all necessary hardware.

Separately, $5.95 each
BOOM TO MAST “T"” MOUN
Die cast to true fit a 2 in. O.D. I

hoom to a 114 in. O.D. steel mast
such as popular T. V. mast. Com-
plete with hardware.

Separately, $4.95 each

COMPLETE KIT PRICE
CONTENTS b
grvergassims - $99.99
1 Boom to Mast

“T"" Mount FOB Miami, Florida
1 Instruction Manual
Designs by W8FYR — W4WSM
UNITED STATES FIBERGLASS CO.
5101 N.W. 36 Avenue Miami, Florida
116

people are having trouble finding the low eige of the
4¢t-meter hand, WAGPUF assetubled the Hmm-gSean and
WABWNG is ussemmbling a Heath Marauder for the Berke-
lev High Scheol station, WASVRY. WASCVB is operat-
ing his 8/Line on e.w. WAGWNG is liuison to RNG from
NCN on pat, and finally got a Q81 irom New Hamp-
shire to bring WAS total up., Hayward-