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This Famous Face Has Character Written All Over It

Such as: ¢ 10 mc. pos. for WWV e Full gear drive

® Exclusive Hallicrafters up- *® Two position AVC—fast/slow e S-meter functions with AVC
per /lower sideband selection ® Five steps of selectivity off

¢ Complete 80-10 meter ama- . ..and some unseen ® Dual conversion
teur coverage plus calibrated virtues: ® Sensitivity—1 mv or less, all
band for 2 and 6 m. converters o Product detector bands

SX-101A

Receiver by

hallicraffers

5th and Kostner Aves., Chicago 24, 1l

Export: Hallicrafte:s, International Dept., Commercial Div.
Canada: Gould Saies Co., Montreal, P.Q.



With Collins’ new 325-3 you can bit cither way with the cleanest signal on the air.
For SSB or CW, the 328-3 is the finest transmitter of its kind. The unit has a nominal
output of 100 watts and features Mechanical Filter;t&pe sideband generation, permeability-
tuned VFO, crystal-controlled HF oscillator, RF inverse feedback and automatic load
control. These add up to better linearity, higher average talk po;x-zer, and protection
against flat-topping. [1 CW features include a new keying method, spotting control, a
keying hardness control, side-tone level adjust, and easier access to patch cords. [ Buz
these are immediate advantages. With the 325-3 — as with all Collins gear — you get
added future value. Check your distributor's trade-ins. Then you'll realize how little
it costs to operate the finest.

Sce the 325-3 and the 625-1 VHF Converter at the Western SSB Convention September 28 at Santa Barbara,

COLLINS
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The signal of this Loudenboomer:
loud and clear—thanks to Eimac’s 3-400Z

At the heart of Radio Industries’ new
Loudenboomer 1 kw linear amplifier,
above, is an Eimac 3-400Z. And with good
reason. This zero-bias triode gives the
Loudenboomer lower distortion, reducing
spurious odd-order products. Eliminates
makeshift receiving type tubes. And per-
mits excellent and convenient match for
popular 100-watt SSB exciters.

The Loudenboomer is compact. Light.
Free from the need for fussy adjustments

~all as a result of Eimac’s 3-400Z.

For a high-vacuum premium quality
tube for sideband service, insist on this
Eimac zero-bias triode. In fact, for high-
est quality, greatest reliability, always
insist on Eimac transmitting tubes. Eitel-
McCullough, Inc., San Carlos, Calif. Sub-
sidiaries: Eitel-McCullough, S.A.,G
Switzerland; National Elec-
tronics, Geneva, Illinois.

KEEP AN EYE ON

eneva




Nothing can quite compare with the seren-
ity and peace of mind that is yours when
you KNOW your signals are going out
clear and strong and right on the kilocycle.

Whether you’re an old-timer or a novice,
whether you have a kw outfit or a low-
powered citizens’ band transceiver, you'll
get longer distance, clearer reception, less
drift, with PR Crystals. PR’s are the sure
road to T9X.

For accuracy. stability, activity and out-
put, equip your rig now with PR Crystals,
standard of excellence since 1934.

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

"D /,’ A

CITIZENS BAND CLASS “D” " AMATEUR TYP E S

Type Z-9R, Transmitter Fundamental, PR Type Z-2
FCC assigned f:rcquenCIes n mega- Frequency Ranges in Kcs 3,500 to 4 000 (80M); 7,000 to 7,425 (40M);
cycles: 26.965, 26.975, 26.985, 8,000 to 8,222 (2M); 8,334 to 9,000 (6M).
27.005, 27.015, 27.025, 27.035, Rugged. Low drift, fundamental oscillators. High activity and
27.055, 27.065, 27.075 27.085, power output. Stands up under maximum crystal currents.
27.105, 27.115, 27.125, 27.135, Stable, long-laetmg. 500 cveles e $2.95 Net
27.155, 27.165, ’)/ 175, 27.185, (All Z-2 Crystals calibrated with a load of 32 mmfd.)

27.205, 27.215, 27.225, 27.255, | Third Overtone, PR Type Z-9A
calibrated to 0(>5‘:/fv... Sgastsrrjet Hermetically scaled; calibrated 24,000 to 24,666 and 25,000 to
unde r:mde;:l cr)m:npggr otn:;tlx‘x‘pn:czte) 27‘2,(‘)0 Ke., PtRS {_\C' OZ“'QAqu ---95 Net
eters ype
CITIZENS BAND CLASS “D" Fifth ovc;tone: for operating directly in 6-meter hand; her-
Type Z-9R, Receiver metically scalcd; calibrated 50 to 54 Mec., =15 Kec.; .050” pins.
Specity LF. frequency, also wheth- $4.95 Net
er receiver oscillator is above or Type 2XP

below transmitter frequency. Cali- 4 . . .
Jy 5 ] . -
brated to .005%. . $2.95 Net uitable for converters, experimental, etc. Same holder dimen

v' 4s Tv D
(Be sure to specify manufacturer siuns as Tvpe Z-2.

and model number of equipment.) 1600 to 12000 Kc., (Fund~) +5 Kc $3-45 Net
12001 to 25000 Kc. (3rd Overtone) *10 Kc.reeeoe... $4.45 Net
Type Z-1, MARS and CAP v

Otficial assxgncd frequencies in the
range. Calibrated to .005%. 1600
to 10000 Ke........._._$3.45 Net

Type Z-6A, Frequency Standard
To dctermmc band-edge. To keep
the VFO and receiver properly

calibrated. 100 Kc.._.._$6,95 Net i (I Z-6A "I

PETERSEN RADIO CO., inc. 2800 W. Broadway

COUNCIL BLUFFS, iOoOwaA

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



Section Communications Managers of the ARRL Communications Department

Reports [nvited. All amateurs, especiully League members, wre invited to report station activitics on the first of each

manth (for preceding month) direet to the SCM, the aduiin
Raudio club reports are also desired by SCMs for inclusion in )

ative

ARRL otlicial eleated by members in cach Seetion,
ARRL Field Organization station appointmentsare

available in areas shown to qualified Leacue membera holding Canadinn or FCC unateur license, General or Conditional
(‘lass or above. These include ORS, OLS, s, OO and ORS, SCMs desire applications for SEC, EC, RM aud PAM where
vacancies exist. OGS, v.h.f, bands appointment, ix availuble to Techniciuns and Novice, us well as to full-privilege

amteur licensees.,

ATLANTIC DIVISION

’ liastern ’ennsylvanta W3ZRQ h Allen R. Breiner 212 Race St. Tamaqua
Marviand-Delaware-D. C. W3JZY Andrew H. Abraham RED 1 Smituburg, Md.
Southern New Juersey K‘.’B(: . Herbert (:. Rrooks XUU Lincoln Ave. Palmyra
Western New York K2HU K Charles ‘I, Hansen #11 Rosemount Drive Bufralo 26
Western l'ennsyivaula W3UHN  Anthony J. Mroczka 475-5th St. Donora

I - CENTRAL DIVISION_________ s ———
[llinols WYPRN Edmond A. Metzger 1520 South 4th St. Springtield
Indiana WOKFWEL  Donald L. Holt 1312 liast 28th St, Anderson
Wisconsin KYGSC Kcuneth A, Libneter K22 Wauona Trall Portage

— DAKOTA DIVISION
North Dakota WOHVA Harold A. Wengel HIG 6th Ave. Williston
South Dakota WORRN J. W, Sikorskl 1900 8. Menlo Ave. Sloux kalls
Minnesota WAKJZ Mrs. Lydia 5. Johnson I255 Van Buren St. St Paul 4

DELTA DIVISION _
Arkansas K5CIR Odia L. Musgrove L W, Baraque Ave. Pine Bluft
Louisiana W5KFMO ‘I'homas Morgavi 404 Keaulleu St. Metalre
Mississippl WSMOG  Floyd . Teetson 2469 Padeu ackson
‘Tennessce W10GG David C. Goggio 1419 Favell Dr, Memphis 16
GREAT LAKES DIVISION
ientucky W4BEW Liimer G. Leachman 1>, (). Box 408 Ashland
Michigan WRFX Ralph P, ‘l'hetreau 27204 W, Six Mile Road Letrolt
Ohlo WBAL Wilson L. \Weckel 2118 Tuscarawas 8t., W. Canton 8
HUDSON DIVISION
Fastern New York W2EFU George W. ‘I'racy 1138 North Country Club Drive Schenectady
Y. C. & l.ong lsland w20BU CGieorge V. Cooke, Jr, 4 Daisy Lane 'ommack
Northern New Jersey WAZAPY Daniel H. larley 216 Grove Ave. Metuchen
MIDWEST DIVISION
Towa WONTB Dennis Burke 1418 Douglas Ave. Ames
iXansas WHFNS Raymond 1- Baker 1014 Lincoln St. Nerodosha
Missouri WOBUL . 0, G 711 8. Qakland 3t. Webb City
Nebraska WoEXP Charles 1. McNecl Route 3, RFD North Platte
NEW ENGLAND DIVISION
C‘onnecticut WICHR Henry B, Sprague, jr. Ctartbridge Rd. Westou
naine wigce Albert ¢t. Hodson 370 Caplsie st Portland
fhastern Nlassachusetts Wl1ALP B .mk L Haker, Jr. Y91 Atlantic St. North Quincy 71
\Vestern Mussachusetts IBVR el Noble 5 8t. Dennis St. Westteld
New Hampshire WIIIQ l'llls F “Miller 130x 395 Wolfebhoro
Rhode Island KlAAV John k. Johnson 30 Frult St. Pawtucket
Vermont WIEIB Miss Harriet Proctor P. 0. Box Y lnast Middlebury
NORTHWESTERN DIVISION
Alaska KI,7BZO 'Kenneth i, Koestler 2005 sunrise Dr, Anchorage
idaho WI1GG Mrs. Helen M., Malllet Route 1, South Pocatello
Montana WI78FK Ray Woods Rrady
Oregon W7AJ liverett H. France 3335 S.E. 116th Ave, tortland
\Washington W7PGY Robert B, Thurston 7700-31st Ave., N.L. Seattle 15
PACITIC DI\’[SION ..........
Hawall KHBDVG John F. Montague 1108 kila Place Honolulu
Nevada W7vVIU ¢harles A, Rhines Box ln" IX1ko
Santa «Clara Valley DY X W. Conley Smith 67 Cuesta Vista Drive Aonterey
Teast ay WaOJW K. W. Southwell 200 South sScventh St Dixon
Qan I'rancisco we6Bl1P Wilbur k. Rachman KX0O Dartmouth st, =an lFrancisco 2
Sacramento Valley WGERTY George R. Hudson 22049 Nceer Way Sucramento
San Joaquin Valley WwWe6JPU Ralph Saroyan 7204 . Townsend Ave. Fresno
e ROANOKE DIVISION
North Carolina W4CH N. J. Boruch 514 Sunset Ave. \Vilmington
South C'arolina K4HDX Lee F. Worthington 418 Crestview Drive Spartanburg
virginia W4QDY Robert L. I'ollmar 1057 Dune 3t. Norfolk 3
West Virginia WEJIN Donald B. Morris 1111 Alexander Place Falrmont
ROCKY MOUNTAIN DIVISION
Colorado WONIT Donald 8. Middleton 920 West Adams St. Pueblo
Utal W7QWH Thomas H. \iller .le south 3360 Last Salt Lake City 9
New Mexico WS5ZHN Carl W, I'ranz 21423 Krogh Court, N.W. Albuquerque
Wyoming W7AMU L. D. Branson 312 South klk Casper
SOUTHEASTERN DIVISION.
Alapama K4PHH Harvell V. Tilley RI'D 1, Box 10 Fithelsville
Isastern Florida Ki8JH .\lhert L. Hamel 0 N. 5. 42nd $t. Pompano Beach
Western Florida \V«tRhH kFrank M. Butler, jr. 4‘!4 wlliott Rd. Fyrt Walton Beach
Georgla WALG Juames A, Giglio 1378 Metropolitan Ave., S.I, Atlanta 16
West Indies (1’ R.~-V.l.) KP4J Willlam Werner 563 Ramon Liovet uUrb. Truman
) _ Rlo Pledras, P. R,
¢anal Zone KZ5TD Thomas B. Dellels P. O, Box 1111 Balboa
SOUTHWESTERN DIVISION
Los Angcles WEJQB Albert ¥, Hill, jr %61 No. Millard Ave. Rialto
Artzon; W7Q7ZH" Keuneth P, Cole 4132 North 1Xth Ave. Phoenix
San l)lcgo W6LRU Don Stansiter 4427 Pescadero San Diego 7
Santa Barbara K6AAK Willlam C. Shelton 2036 Grandview Drive Camarillo
WEST GULF DIVISION
Northern Texas \V5BNG L. L. Harbin 4515 Calmont Fort Worth 7
Oklahoma W5DRZ rlan V. Rea X 33 Ketchum
Southern Texas W3QFEM  Roy K. Eggleston 1109 Vernon Drive Clorpus Christl
CANADIAN DIVISION _
Maritime VI1WB D. £. Weeks Harvey #tation, N. R,
Ontarlo VIE3NG Richard W. Roherts 170 Norton Ave. Willowdale, Toronto, Ont.
Quebec VIE2DR . W. 8karstedt #$2 St. Johns Rd. Polnte Clalre,
‘Montreal 23, P Q.
Alber VESTG Harry Harrold 1834-5th Ave. N. Lethbridge, Alta.
Hrlush Columbla VE7FR H. E. S8avage 4553 West 12th Ave. Vancouver 5, 3. ¢
Manltoba Vit Yy M, 8. Watson 249 Lanark st. Winnipeg
Saskatchewan VisSBL Jack Robinson 4527 Elgin Rd. Regina

+ OMclal appointed to act temporarily In the absence of a regular otficlal,
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FRONT PANEL
PATCHING FOR
TEMPORARY
RE-ROUTING OF
CIRCUITS ONLY.

Write For Complete Catalog

POSITIVE
ORMAL-T

COAXIAL
SWITCH PANELS

e USE OF RHODIUM-TEFLON-GOLD MINI-
MIZES NOISE

o NEw Quick DiscONNECT MINIATURE CO-
AXIAL CONNECTORS PROVIDE HIGHER

DENSITY — 45?
0 MORE IN A GIVEN

PANEL AREA
e ACCEPTS ALL SMALL DIAMETER CABLES

HRU"

WIDE SU"»(
o e /e

THE TECHNICAL

MATERIEL.
< CORPORATION
MAMARONECK NEW YORK

and Subsidiaries
OTTAWA, CANADA o ALEXANDRIA, VA. o GARLAND, TEXAS e
LA MESA, CALIF, « POMPANO BEACH, FLA, e LUZERN, SWITZERLAND
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the promotion of inferest in amateur rudno commum:ahon ond’:

experimentqnon, for the reloymg of messages by radio, for the
advancement of the radio orf
representation of the radio am
the ‘maintenance. of frorernohsm and & htgh

of the pubhc welfare, for the, .

)t is an.incorporated association without cop:fcl stock, chur'ered '

under the laws of Connechcur hs affcurs re [-12) erned by a Board

is noncommerciol and no_one commercnqlly engaged in rhe maiu-
facture, sale of renfal of radto upparafus is eligible to membersh:p

glorious achuevemenf as the stondord bearer in umoteur affairs,
Inquiries regarding membershsp are’ sohcned A bona fide
ship of o frunsmmmg stoﬁon and knowledge of the cede are nor
prerequisite, chhough full votmg membershlp is granted on!y to
licensed amateurs, = G TEEDT olan
All general correspondence should be oddressed to the odmmas-
traﬁve headguarters at West Hartford Connecncuf

Past Présidenis
THIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE €. WOODRUFF, WBCMP, 1936-1940
GEORGE W. BAILEY,” W2KH, 1940-1952

GOODW]N L_DOSLAND, WQTSN 1952~1962
( President E meri Ius)

Officers
; ties  HERBERT HOOVER, JR., WEZH
900. Wllshu'e Blvd., Los Angeles 17, California
F:rsf Vice-President ", . .WAYLAND. M. GROVES WSNW
P.O. Box 584, Odessa, Texas

Vice-President . . SeF L o TFRANCIS E, “HANDY, WIBDt
38 La Salle Rocd We;t Hartford 7, Connecticut :

Vice-President . . v i ipee P -ALEX. REID, VE2BE
240 Logan Ave 5( Lomberr P. Q. Cangda

Secietary v :JOHN HUNTOON WILVQ

Treosurer . . i on - DAYID H, HOUGHTON
38 La Salle Rocd Wesl Horfford 7 Connechcur

e 6_o & o

Secretary & General Mandager Emeritus A; L. BUDLONG, W1BUD

Preﬂdenf

e o e @ 0
General Manager i L JOHN HUNTOON, wilva
Communications Monager .
Technical Director . . . -
Assistant Secrelories N
RAYMOND HlGGS WéoGI/] i
38 La Salle Road, West Hartford 7, Connechcut
L of e & s
General Counsel . . . ROBERT M. BOOTH JR., W3PS
1735 DeSo(es St., N. W., Washmgron 4,D.C.

Associole Counsel . . i, . Arthur K, Meen VE3RX
Svite 405, 19 R»chmond St Wesr Toronro 1, Ont,

. GEORGE GRAMMER, WI1DF
PERRY B, WILLIAMS, WIUED

FRANCIS E. HANDY, W1BDI

DIRECTORS

Canada
NOEL B. 1 ATON .......... sessnen ...VE3CJ
R. 3, Burlington, Untarlo
I’(ce-l)treczor (olln C. Dumbrille. ....... VE2BK

brille
116 Vak Ridge Drive, Baie d' Urtee, Quebco

Atlantic Division

GILBERT L CROSSLEY . .......0.u0se w3ra
Dept. of L2.E., Penna state Unlversity
State College, I'a.

i"tce-Nirector: Edwin S, Yan Deusen.. .. .. VdLCP
4711 McKinley 8t., N.W., \Washington 15, D.
Central Division
JOHN G, DOYLE, . ... ... ooiiinnnny.s VIGPI
4331 N. Wildwood Ave., Mllwaukee 11, Wlx
i’(ce-D(rector Phillp E, Haller. . ........ WIHPG
6000 8. Tripp Ave., Lulcnzo 29, I,
Dakota Division

CHARLES G. COMPTON,........... WPBUO
1011 Falrmount Ave., 8t. Paul 5, Minn.

{"tce-Lirector: Martha J. Shirley. ........ WOZWL
Box 78, Black Hawk, 8. D,
Delta Division
FLOYD C. TEETSON.......000ueeues W5SMUG

N
3460 Paden, Jackson 4, Miss.

Vice-1Arector: Graham H. Hicks. . ....... WSIHP
100 Magnolia Place, Natchez, Miss.
Great Lakes Division
DANA E. CARTWRIGHT............ WsuUPB

2979 Observatory Ave., (.,lncluna.tl 8, uhlo
Vdce-I)érector; Robert B. Cooper. . ....... AQA
132 Guild 8%., N.L., ura.nd Rapkls 5, Mlch
H udson Division

MORTON H. KAHN )
v2 Birch HIIl Rd., Great Neck, N. Y.

Vice-Itrector: Harry J, Dannals. .. ..., . W2TUK
RED 1, Arbor Lane, Dix Hills, Huntington, L. L.,

Midwest Division

ROBERT W DE NISTON......... WONWX
3ox 31, I\ewton. lowa
12 tcw/Jlrecmr bumuer H. ¥oster. . ........ woGQ

2315 Linden Dr., 3.k, Lcdm‘ Raplds, lowa

New England Division

MILTON E.CHAFFEE............... VIEFW
28 Keussner Rd.. douthington, Conn

Vtce-/}trecmr Blgelow Green, .. ... .....
2 Gloucester St., Boston 15, Mass.

WIEAE

Northwestern Division
R. REX ROBERTS...........000vls W7CPY
537 Park Hijll Drive, 13llings, Monz.
Vice-14rector: Robert 1. Thurston. ...... W7PGY
7700 31st Ave. N.L., Senme 15, Wash.
Pacific Division
HARRY M. ENGWICHT. ...... W6HC
770 Chapman, 8an Jose 1

Vice-Director: Ronald G. Martin., . ..., ..., wazr
1573 Baywood Lane, Napa, Calif.

Roanoke Division
P. LANILR ANDERSON, JR........ W4MWIH
% Maple Lane, Danvlll Va.
Vtce-l)irectar Joseph ¥. Abernethy...... W4AKC
768 Colonlal Drive, Rock Hil, 8. C.
Rocky Mountain Division
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“It Seems to Us...”

CHAOS — OR QSOs?

IN 1927 one of the periodic nightmares called
International Radio Conferences was held
in Washington, D. C. It was the first held
after World War I and after the formation of
the ARRL in 1914. The word ‘“nightmare”’
was especially appropriate for this particular
Clonference from the U. S. hams’ point of
view. Prior to the Clonference, Americans had
been operating in the “Hoover Bands’ which
included one megacycle at 40 meters, two
megacycles at 20 meters. When the Con-
ference decisions finally hecame effective, a
couple of years later, we were allowed only
300 ke. on 40, 400 ke. on 20. In despair
some U. S. amateurs gave up amateur radio
completely: it would be impossible, they
reasoned, for 17,000 hams to cram into
those small hunks of spectrum remaining
available.

The collective unswer of the amateurs,
however, acting through their League, was to
improve their equipment and operating tech-
nique to the point where all could easily fit
into the amateur allocations. A two-year
campaign in QST helped amateurs to develop
filtered power supplies, crystal-controlled
transmitters, high-Q circuits and selective
receivers. That the crusade was effective,
there is no doubt. After staying static at 17,000
for three years, the U. 8. ham population began
to rise again in 1930, reaching 42,000 by
1933, and continuing to grow, except for the
Wil years, ever since.

Lately there have been conditions which,
some feel, indicate that the amateur bands
are reaching the saturation point. As one
tunes the 20-, 40-, and R0-meter bands in
particular, and especially on week ends, one
can hear u seemingly solid mass of QRM from
one end to the other. Certainly, there has
heen a tremendous increase in the number of
amateurs in the U. 8. in the past few vears.
The most recent addition to amateur high-
frequency assignments came in 1951 when we
started using the 15-meter band. There were,
at that time, some 92,000 FCC licensees.
Today there are more than 230,000 of us, and
more joining the ranks every day. But is
this the end? Is there no more room for addi-
tional amateurs? Should we set aside our mikes

and keys in favor of tweezers and stamp-
albums?

We think not. For if one takes a close look
at this mass of QRM, one finds that much of
the noise is absolutely unnecessury. On the
technical side, one finds splatter, key-clicks,
overmodulation, instability. On the operating
side, one finds deliberate interference, careless
tuning, excessively long ('Qs, short tempers,
selfishness.

The Executive Committee, at its July
meeting, recommended that a new crusade
wlong the lines of the 1927 effort be adopted.
There is to be more muaterial in QST on the
proper tuning of modern transmitters, on
understanding today's transmitter circuits,
on the building and use of effective test
equipment. There will also be additional
editorial treatment — both serious and satirical
— of common and wasteful operating foibles.

A crusade at this time, along these lines,
will not be easy to carry out effectively. The
threat is not as easy to define nor as readily
apparent to the casual amateur as the loss of
frequencies was to the amateur of 1927.
Some will discount the need for any action.
Others will feel it's a good idea --for the
other fellow. Some will carefully mark and set
aside an article to be read sometime — and
continue to operate just as in the past. Then,
too, therc seems to be less cohesiveness in
our ranks than in years gone by. Time was
when the only path to an amateur license was
through the League and its local radio clubs,
where the newcomers were taught the tradi-
tions of amateur radio along with the code and
the theory. Today many are entering ham
racdio with no guidance from old-timers, no
feeling for the history of the art, no knowledge
of The Amateurs' Code.

The campaign, to be effective, must reach
the newcomers, and rekindle in old timers
the spirit of friendliness, cooperation und
concern for the rights of others which has
heen a mark of the radio amateur for so long.

What will it be: enjoyable QS0s; DX and
local; ragehew and contest-type; by standard
a.m., s.8.b. c.w.,, RTTY and TV; nets, emer-
gency-preparation, traffic — or uninterrupted

chaos?
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COMING A.R.R.L. CONVENTIONS

September 1-3 — ARRL National, Port-
land, Oregon.

Sceptember 1-3 — Delta Division,
Orleans, Louisiana.

September 153 — Kentueky State.
ington. Kentucky.
October 13 — Hudson

York, N. Y.
October 19-20 — Ontario Province. To-
ronto.

New
Lex-

Division, New

KENTUCKY STATE CONVENTION

Lexington — September 15

‘The second annual Kentucky State ARRL
Clonvention is to be held at the Phoenix Hotel in
Lexington on Saturday, September 15. Karly
arrivals on Friday have the added advantage of
attendance at the midnight initiation ecremonices

N ot Ty e g S ey
DHamfest Calena

District of Columbia — The annual hamfest of the
Foundation for Amateur Radio, Washington, D. (., will
he held Sept. 30, at Gaithersburg, AId., Fairgrounds. The
19 amatecur radio clubs of the Washington, D. . aurex
support this one big hamfest annnally. Included in the
program are trausmitter hunts on six and ten meters, auction
and rummage sales, contests, exhibits, NMARS and AREC
mobile vans. ‘Talk-in stations on three bands. Iree parking
for the ull-day picnic and plenty of shelter in case of rain
or oold weather. Professional playground supervisors will
take care of the children and entertain them with games.
movies, and outdoor play. There will he bingo for the ladies,
and just in case you didn't bring your own, there will he
food sold by a lucal ladies elnb, Admission $1.00. Contact
Tex Dle Bardelehen, 5729 NMaryland Ave., Falls Church,
Va., for further info.

lilinois — The annual W9-DXCC Banquet will be held
Saturday, Sept. 15, in the Tropical Room of the Sheraton
Hotel, 505 North Michigan Ave., Chicago, Ill.. beginning
at 1:00 .M. DXCC wembers from outside W9 are invited to
attend, and advance registration ix required prior to Sept. 5.
f'or further info contact Arlan Bowen, WI9QYW, 6007
(Orriole Lane, Greendale, Wisconsin.

Illinois — The Egyptian Radio Club will hold its annual
Hamboree at their club house, located near Granite (lity,
Il.. on Sunday, Sept. 1. One of the largest hamborees
in the mid-west, the program includes games and contests.
Contact the Egyptian Radio Club, Inc., Box 1300, R.R. 1,
(iranite City, Ilinois, for further info.

Illinois — The Lincoln (Mason Clity) Amateur Radio
("lub will sponsor a hamfest on Sunduay, Seut. 2, starting at
R:00 A.M. The hamfest will be held at Memorial Park in
Mason City, Ill., un Route 29, Admission free. Bring
pot-lnck. Free doughnuts, coffee and iced tea will be served.
Swimming poal, tennis court and horse-shoes. For further
info contact l'orrest K. Howard, WQAHI, Mason City, Il

Illinois — The Peoria Area Amateur Radio Club
Hamfest will be held on September 16 at Exposition (iardens
on the northwest edge of Peoria, Follow Route 88 north to
Northmore Road at State Police headquarters. Drive west 2
miles following hamfest signs. Plenty of space available
fur free swap section and parking. VFood available on
stounds; free coffee and doughnuts 1930 to 1000 CDT.
Advance registration (until Sept. 9) $1.00, at the pate $1.50.
IFor further info and tickets contact Stan Kujawa, K9JSB,
1612 W. Columbia Terrace, Peoria, [IL

Maine — The Knox Radio Club Hamfest will be held
Sept. Y, at Legion Hall, Rockland, Me. Listen for announce-
ments on the Seagull Net, Pine Tree Net and Barnyard Net.
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for the Royal Order of the Wouff Hong, the an-
cient sceret society of amateur radio, conducted
thie vear by the Winchester Amateur Radio Club.

There will be group discussions on TVI, the
Amuteur Radio Kimergeney Corps, MARS, tratfic
handling, and topics of interest to newer hams
conducted by State and National leaders. Cireat
Lakes Division Director Dana  Cartwright,
WS8UPB, and Section Communications Manager
Flmer Leachman, W4BEW, will preside at an
ARRL Forum. Richard L. Baldwin, WI1IKE,
Managing Editor of (S7', will present a talk
about the maguzine and the activitics at ARRL
headquarters.

Talk-in frequencies are 3960 ke. and 50.3 Me.
Hotel reservations may be obtained directly from
the Phoenix Hotel, 120 East Main Street, Lexing-
ton. (Convention prercgistration is $2.50, and
registration at the door $3.00. The banquet tick-
ets ure available at $4.00 per person. Make all
checks payable to The Blue Grass Amateur Radio
Club and address all inquirics to Dix K. Newton,
K4IKJQ, 103 Devine Avenue, Lexington, Ky.

TRy

Massachusetts — The 12th annual New England
DXCC meecting will be held Saturday, Oct. 6, in the Grand
Ballraom of Aotel 128, at Route 1 South (Exit 57), Ded-
ham, Muss, Cocktail hour at 5:00 p.., dinner at 7:30 e,
Cust is $5.50 per person for a roast heef dinner, including
pratuity. Deadline for reservations is Oct. 1. New England,
as well as all other DXCC metnbers, arc cordially invited
to attend. Make checks payvable to Charles T. Parham,
WI1BAN, Box 64, Woodstock, Coun.

Michigan — QMN picnic September 4, at W9SC\V,
No other info available.

New Jersey — The South Jersey Radio Association will
sponsor its annual gala hamfest September 4, at Molia
Ifarms, Malaga, N. J. If it rains, the new date will be Sept.
30. The day's activities will include 2- and fi-meter trans-
mitter hunt and swap shop. Talk-in for mobiles by K2AA
on 2, 6, 10, und 75 meters. Bring your lunch basket and
swapping gear. Advance registration for non-club members
is $1.50, deadline Sept. 3. Cieneral admission at the gate is
$2.00. [or registration and further info contact Herb
Rrooks, K2BG, 800 Lincoln Ave., Pulmyra, N, J.

New Jersey — The Raritan Bay Radio Amateurs, Ine.
will sponsor an auction-fest on Sunday, Sept. 16, starting at
9:00 a.M. at the Hercules Ball Field and Picnic Grounds
(Thoenge's Ficld), (hecserquake Rd., Sayreville, N. J.
Activities include an auction, praised by many as one of
the biggest and best in New Jersey, starting promptly at
§:00 r.M. in the wain pavilion, rain or shine. Bring your
gear. Games and contests will be held for children and
adults. IFood and refreshments will be suld on the premises,
with plenty of picnic tables available. Bring the XYL, jr.
aps and friends. Mobile talk-in transwmitters will operate on
50.25 und 145.41 Mec. No admission charge, ample parking.
Slight fee for gear auctioned. For further info contact Horace
Clark, WA2CHN, 12 Cheesequake Rd., Sayreville, N. J.

New York — The &th annual Roundup of the Syracuse
VHF Club will be held at the Three Rivers Inn on Oct. 6.
There will be presentations by outstanding v.h.f. speakers,
awards, dinner, and a floor show featuring nationally known
talent. Tickets are $35.50 for cariy rewistration and $6.00 at
the dour. Contact Joseph Bancheri, WA2ZADG, 215 Westfall
Drive, Syracuse 9. N. Y. for reservations and further info.

Ohio — The Findlay Hamfest will be held Sept. Y, and
the Cincinnati Hamfest on Sept. 23. No other info avail-
able.

Pennsylvania — The 13th aunual Gabfest of the Union-
town Amateur Radio Club will be held on Saturday, Sept.
i5, on the Club grounds, un Old Pittsburgh Road, just off

(C'onfinued on page 148)
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The 1296-Mc. crystal-
controlled converter is
built on the cover plate
of a chassis. The oscil-
lator and multiplier
stages at the left are
" coax-coupled to the
crystal-diode multiplier,
which is built into the
penthouse atop the
cover plate. The six
screws with nylon nuts
are for tuning the three
half-wave tank circuits.
The if. output fre-
quency, 144 Mc., is
taken off through a
BNC fitting not visible
in this picture.

W

The last few years have seen increasing activity on amateur frequencies above
1000 Mc. Much of this has come about because of the growing realization that
equipment for u.h.f. work need not necessarily be extremely expensive or difficult
to build. Here is an example, a high-performance 1296-Mc. converter that is well
within the capabilities of the average experierced builder of ham gear.

®
®
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A BrYStaI-(:untroIled 1296-Me. Gonver'tkér

Top U.H.F. Performance with Simple Circuits
BY H. M. MEYER, JR.,* W6GGV

the author wanted to build u converter for

this frequency, but it had to be something
without a complex string of multipliers and spe-
cially-machined cavities, that could be built und
put into operation with a minimum of time and
trouble, The result, shown in the photographs, is
not too much more of a project than a converter
for any of the v.h.f. bands, yet its performance on
1296 Me. is about all that can be achieved with-
out going to parametric amplifiers.

The injection chain has only two 6J6s and a
multiplier diode, using a 57.6-Mec. crystal to give
injection on 1152 Me. The output frequency is
144 Me., chosen to avoid the need for building a
low-noise i.f. amplifier stage as purt of the con-
verter. Most v.h.f. men already have good con-
verters on 144 DMc., so the needed low-noise
amplification ut the intermediate frequency is
taken care of eusily in this way.

‘I'he front end is a simple crystal mixer designed
as an integral part of a trough-line assembly.

#2435 Parker Court, Mt. View, Calit,

BECAUSE of the growing interest in 1296 Me.,

September 1962

The complete front end is scen from the bottom
in the second photograph, with the mixer input
line at the top of the picture. The diode multi-
plier is in the bottom trough. Diode multiplicrs
generate harmonics at all multiples of the driving
frequency, so another trough is used to reject
frequencies other than the desired 1152 Mec, "This
middle trough acts like u filter, and as a coupling
circuit to the mixer. Aperture coupling is used
into this filter, and between it and the mixer.
The mixer erystal is visible in the photograph,
centered in the aperture between the mixer and
filter troughs. The aperture coupling system does
not load the @ of the mixer trough us much as a
tapped mixer type, and improved rejection of
hoth unwanted crystal harmonics and out-of-
band signals results.

The i.f. tuned circuit, Ly and Cy in Fig. 5, is
built into u sepurute compartment of the mixer
assembly, at the right side of the photograph, to
provide maximum shiclding of the [44-Me. cir-
cuits. Unless good shielding is used at this fre-
quency, a few strong locals on 2 meters can cause

11



Fig. 1.—~Detaqils of the
mixer-multiplier trough as-
sembly, as viewed from the
bottom, The author recom-
mends 0.025- to 0.050-
inch sheet brass, but with
minor modifications in de-
sign thin materials such as
flashing copper could be
used. Holes are as follows:
A—%-inch drill, on center
line of each trough. B—
No. 29 drill, tapped for
8-32 screw. C—No. 35
drill, tapped for 6-32
screw; to line up with No.
27 holes in capacitor parts.
D—%s-inch drill, on center
line of partition E of Fig. 2.
E-—V4-inch drill. F—3-inch
drill, BNC fitting clearance.
G—Trimmer hole, fo suit
type of trimmer used; loca-
tion not critical. The notches
at the ends of partitions
F and G are coupling
apertures,

u lot of trouble. Details of the mixer assembly
metalwork are given in Fig, 1.

Oscillator and Multiplier Circuits

As may be scen from its circuit diagram, Fig.
2, the vacuum-tube portion of the multiplier
chain is very simple. The first stage is an over-
tone oscillator on 57.6 Mec. The second half of the
first 6J6 doubles to 115.2 Me. This is link-coupled
to the grids of a sccond 6J6, which is a push-push
doubler to 230.4 Mec. The 230-Me. energy is
coax-coupled to the multiplier trough, where the
diode multiplier output is picked off at the fifth
harmonie, 1152 Mec. A fair amount of drive is
required to make the diode quintuple effectively,
and the 6J6 push-push doubler provided the

0sc.
6J6

DBLR.

115.2 Mc.

most output of any tube tried. Substitutions ut.
this point are not recommended, though almost
any dual tube will serve satisfactorily in place of
the first 6J6.

The diode multiplier is the heart of the con-
verter. The secret lies in the impedance-matching
LC network, and in the choice of the diode.
Credit for the network and aperture mixing tech-
niques, both essential for successful operation of
the converter, rightfully belongs to Bill Troet-
schel, K6UQH, ex-W7LVO. Several diodes, in-
cluding the 1N72 and 1N82, were tried, the best
producing & maximum of 120 microamperes of
mixer crystal current. Diodes were then salvaged
from plug-in u.h.f. converter strips for the widely-
used Standard Coil TV tuner. Of these, the CBS

DBLR.
6J6

DECIMAL VALUES OF CAPACITANCE ARE IN mf.g

.00t OTHERS ARE IN ujul. EXCEPT AS INDICATED,
l.OOI
O
6.3V +(50V. +250V.
6.3 D.C. DC.
—150V. REG.
~250V.

Fig. 2—-Schematic diagram of the oscillator and multiplier section of the 1296-Mc. converter.

Ci1—11-uuf. butterfly variable (Johnson 11MBI11 or
160-211).

Cz—9-uuf. miniature variable (Johnson $M11 or 160-
104).

Cs—7—-45-ppf. ceramic trimmer,

11—10 turns No. 24 enamel on 3-inch iron-slug form.

Lz—& turns No. 20 enamel like Li.

12

L3—2 turns No. 24 enamel around cold end of L2.

Ly—Like Lz, but at center of Ls. L3, L« and link of one piece
of wire.

Ls—8 turns No. 18, Y%-inch diam., %a-inch long, c.t.

Ls—1 turn No. 18, %A-inch diam.

L7—1 turn insulated hookup wire coupled to Lg.

QST for



BEND UP

Bottom view of the r.f. end of
the 1296-Mc. converter. The
multiplier circuit is the bottom
trough. Here a diode delivers
1152-Mc. energy when driven
at 230.4 Mc. by the oscillator-
multiplier stages. The top
trough is the 1296-Mc. mixer.
Separating the two is an 1152-
Mec. filter and coupling circvit.
The mixer crystal may be seen
in the aperture between the
filter and mixer sections. The
small compartment at the right
houses the 144-Mc. output
circuit,

1N133 and the Raytheon CK710 worked equally
well, yielding 300 to 500 wamp., which is more
than cnough. This permitted detuning the LC
network to decrcase the crystal current to the
value that gave optimum noise figure for the
diode used.

These plug-in converter strips are available
for the asking, or at the worst at very low prices,
at most TV service shops in areas where there is
or hag been u.h.f. television. Several of the diodes
have since been used in other work with good
results. The author only wishes that he had
stumbled on them sooner; they are well worth
the going prize. Other diodes are undoubtedly
suitable, one widely-used type being the Radio
Receptor DR-303, also available at moderate cost.

Front-End Metal Work

The front-cnd assembly is constructed of sheet
brass or copper, 0.025 to 0.050 inch in thickness.
Brass was used here as it is easy to work and
makes a solid assembly. The photograph at the
top of the page shows the original model, which
was made with the mixer signal-input cavity
glightly shorter than the others. Later work
proved this shortening to be unnecessary, so the
drawing shows all troughs of equal length.

- BEND UP BEND UP
LA £ ; L]
. | V,:
o ) !
b e . H
€
__________ S
Benp up  |C
\
7 N
° BEND UP — \.5aw ~BEND UPFIRST
cut

Fig. 3—Bending instructions for the mixer housing. Dimen-
sions are available from Fig. 1. Partitions E, F and G, indi-
cated by dashed lines, are soldered in place after the
bending operation is completed. Note that the iower lip
of the i.f. output portion at the right should be bent up first.
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In muk’'ng the trough, the sheet metal should
be first cut to the dimensions and shape shown
in Figs. 1 and 3. Drill all holes und tap where
required. Before bending, cut along the line indi-
cated in Fig. 3, then bend as shown. This is easy
if you have access to a sheet-metal brake. If not,
and you want a particularly neat job, you can
have it done by a sheet-metal shop for a nominal
fee. In doing the bending yourself, start with the
lower lip of the right-hand portion of the ussem~
hly first. When the bending is completed, solder-
ing of the joints at A, B, C, and D (Fig. 3) with
intermediate or hard solder is recommended.
Anything from 30/70 to Easy-Flo will do. Parti-
tion E is then soldered in place with the same
type of solder. Partitions F' and (4 may be sol-
dered with 60/40 soft solder. The harder varicty
may be used for all work, but it is not recom-~
mended unless you are patient, und skilled with
the torch.

When the partitions have been soldered in
place, insert the coarse-tuning screws, after first
having run an 8-32 nylon nut up to the head of
each screw. Now solder a lurge 8-32 brass nut to
the end of each serew. Do this quickly and with
a minimum of heat, and do not disturb the nylon
nuts until the screws have cooled completely.
Now ingert the fine-tuning secrews, cach with
nylon nuts, as before, but do not solder the brass
nuts to these screw ends.

Now insert the 34-inch hollow brass lines in
place (in 6 holes marked A, Fig. 1) and soft-
solder, File the inside surface of the i.f. compart-
ment, partition E, completely smooth, so that
no sharp projection will puncture the insulation
thut is part of the u.h.f. bypass capacitor. Next,
w contact pin removed from un octal socket is
soldered to partition F, at the deepest point
of the aperture, to make contact with the tip
of the mixer diode. Solder a Z-inch length of
No. 18 wire to the brass plate (see Fig. 4) for muk-
ing connection to the i.f. output coil later. The

13



194" 1%"x 005"
TEFLON

Z'g'x 7
BRASS

/
~. 6-32
- Qs .NYLON
SN XGEn- / SCREWS
N 5

XTAL ANANER—"
TAB

Fig. 4—Details of the mixer crystal mounting and u.h.f.
bypass capacitor. These mount on the left edge of the i.f.
output section, as seen in the bottom view. Locations of the
mounting holes are not critical, so long as these and the
mating holes in the mixer assembly line up. The center of
hole D should line up with the center line of partition F.

combination crystal-retaining plate and u.h.f.
hypass capacitor is shown in Fig. 4. This may be
assembled with nvlon screws as shown, but if
these ure not available, insulating shoulder wash-
ers and brass screws will do equally well.

Next, referring to Fig. 5, the feed-through
capacitor, (s, L bracket and closed-circuit juck
for mouitoring erystul mixer current are mounted
ag shown in the top-view photograph. The three
BNC conncctors are then mounted, along with
the 7-turn i.f. coil and tuning capacitor, Ly and
(!z. The sppropriate-sized hole is then carefully
drilled in partition £ at the end of the multiplier
compartment to accommodate the small trimmer
capacitor, Cy. In the unit pictured, the trimmer
capacitor was padded with a small fixed capacitor
to bring the tuning range of the trimmer to the
proper point. The trimmer pictured is u 0.5-3
micromicrofarad unit salvaged from an old TV
tuncr. Use of the next larger size would eliminate
need for padding. The small 4-turn coil, Ly, is
soldered from the BINC connector to the trimmer,
and the multiplier diode is soldered to the line
approximately 114 inches from the inside wall of
partition E. The optimum point will have to be
determined luter on, but this is a good place to
start.

Conneet the mixer output to the i.f. coil, using
the 2-inch No. 18 lead previously soldered on the
capacitor plate, 114 turns from the cold end of
the i.f. coil. This connection will be adjusted
later for maximum output. The i.f. output cou-
pling loop, /.10, is instulled with loose coupling to
the cold end of the i.f. coil.

The 1296-Me. antenna coupling loop is made of
No. 18 bare wire and soldered to the BNC con-
nector. Then it is run parallel to the 34-inch line
and grounded to the trough wall. Several methods
of input coupling were tried: the loop as deseribed
above, a direct tup on the line, und probe cou-
pling. All worked ecqually well and all are rela-
tively easy to adjust. The probe method is
worthy of further mention since, of the three, it
appeured to be the least critical to adjust. A
445 X I-inch picce of brass was soldered edgewise
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to the center pin of the BNC conncctor and ad-
justed by moving it cither closer to or farther
from the line.

Multiplier Chain

The converter was constructed on the bottom
platcof a 5 X 914 X 214-inch chassis. No specific
mount'ng directions are given here since the
techniques are quite straightforward. The bot-
tom-view photogruph shows the principal layout
details. Subsequent models were constructed
using a larger chassis. The 1296-Mec. trough as-
sembly was mounted underncuth the chassis,
instead of on top as shown, to provide a little
more shielding. In an effort to achicve greuter
stability, a longer multiplier chain was tricd, to
eliminate the third-overtone crystal. However,
the unit constructed as shown is readily amenable
to the application of more sophisticated tech-
niques if they appeuar desirable later. If no ex-
ternal multiplier chain is contemplated, mount-
ing the crystal underneath the chassis will help to
insulate it from external temperature variations.

Adjustment and Operation

The power supply should deliver 250 volts d.c.,
6.3 volts a.c. ut 2.5 amp. und 150 volts regulated.
An additional power plug may be added to run
power to the 144-Me. converter if desired. Design
of the power-supply unit is left to the needs of the
constructor.

When the trough assembly and multiplier
chain have been constructed, apply power to the
multiplier and tune up. With the voltage speci-
fied, the output at 230.4 Me. should be capable
of lighting a No. 47 pilot lamp to approximately
half brilliance. If the output is much less than
this, the preceding stages should be cheeked
carcfully, and adjusted until the output equals
or exceeds the amount required.

The multiplier trough may be preset by turning
the coarse-tuning screw until it bottoms on the
trough line, then backing off approximately one
turn. Set the fine-tuning capacitor to a depth of
approximately !4 inch in the trough. Set the
coarse- und fine-tuning adjustments in the filter-
mixer trough in the same manner.

The trimmer in the diode multiplier circuit
should be set to approximately three-quarter
capacity. lonsert the mixer crystal (a IN25 is
preferable, but almost any of the IN21, 1N23
series will do nicely), and plug a 0-100 micro-
ammeter into the mixer current jack. Couple the
multiplier chain to the ¢rystul multiplier with
coax and BNC fittings. With power applied to
the multiplier chain, a slight deHection should be
noted on the meter. If no deflection is noted,
check to malke sure that the 1206-Me. bypass cu-
pucitor, C's, is not grounded. Caution: Remove
the mixer erystal before measuring with an ohm-
meter. Lf there is still no deflection, use a grid-
dip oscillator tuned to 230 Me. and lightly couple
into the crystul-multiplier trough. Adjust
and (3 for maximum dip. A slight indication
should now be sern on the microammeter. Adjust
the course tuning on hoth the multiplier and

QST for



Interior view of the oscillator
and multiplier circuits of the
converter. The two slug-tuned
coils at the lower right are the
oscillator and  first-doubler
plate circuits, Li and L2. Above
is the push-push doubler, with
its 115.2-Mc. grid circuit at the
right edge and the 230.4-Mc
plate and output-coupling cir-
cuits at the left and above
the tube socket.

filter troughs for maximum meter indication.
Change the meter to n 0-1-ma. type and adjust
the fine-tuning and trimmer capucitors for penk
crystal mixer current. Adjust the diode multiplier
tap on the trough line for muximum niixer cur-
rent, being carcful not to upply too much heat. to
the leads of the diode when soldering. A pair of
long-nosed pliers will conduct most of the heat
away if used to hold the diode pigtail during the
soldering operation. When all adjustments have
heen completed, a reading somewhere bhetween
200 and 500 wa. should be readily attainable, de-
pending on the type of multiplier and mixer
crystal used.

T'he injection frequency is 1152 Me., the fifth
harmonic of the multiplier chain. ‘The trough will
not tune to the fourth harmonie of the driver, but

—~—
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BNC
230 Mc./n

Fig. 5—Schematic diagram of the diode multiplier and

i.f. output circvits of the 1296-Mc. converter. Decimal

values of capacitance are in uf., others in upf.

C4—6-pupuf. plunger-type trimmer.

Cs—U.h.f. bypass; see text and Fig. 4

Cs—Feed-through capacitor, 0.0005 uf. or larger.

C7—10-puf. miniature variable.

Lx—4 turns No. 26 enamel, closewound, 1/16-inch

' diameter.

ta—7 turns No. 18, Y-inch diameter, 7 /16 inch long. Tap
at 1% turns.

Lio—2 turns No. 24 insulated hookup wire inserted be-
tween turns of Lo, Twist leads to coax fitting.
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it will tune to the sixth, 1382.4 Me. If the maxi-
mum amount, of mixer current you can obtain is
of the order of G0 to 100 uu., you may have tuned
the multiplier and filter trough to the sixth har-
monie. For this reason it is best to begin tuning
adjustments from the maximum-capacity side.

If you have access to a stable 1296-Me. signal
generator, the rest is easy. A local 1296-Me.
amateur signal will serve nicely, or you may have
to build a 1296-Me. beacon. This is not too diffi-
cult. Use a 54-Me. third-overtone crystal in a
transistor oscillator circuit and feed the output
to a diode multiplier trough similar to the one
deseribed here. The entire unit ean be built in «
small box about 2 by 3 by 4 inches, including the
battery power supply.

Pretunc the i.f. coil to 144 Me. with a grid-dip
oscillator. Connect the if output to a good
144-Mec. converter and the input signal to the
converter. Tune the signal trough and i.f. tuning
capacitor for maximum signal. Adjust the tap on
the i.f. coil for best match. This point will be 15
to 2 turns from the cold end of the coil, depending
on the type of mixer erystal used. Carefully posi-
tion the output pickup link to the point of maxi-
mum signal while retuning the i.f, coil each time
an adjustment is made. Next, adjust the input
loop or probe for best noise figure, using what-
ever: diode noise generator you may have.! You
will generally find this point lics in the direetion
of greater coupling from the position of maxi-
mum signal strength. When the input circuit
has been adjusted for optimum noise figure,
vary the crystal mixer current from 50 ua. to the
maximum available. Make comparative noise-
figure measurements for every 20-ua. increase in
mixer current. You will probably find the best
noise figure oceurs between 150-200 pa. with
very little eshange for values between 200 :4nd
500. You are now in business with a 1296 con-
verter.

It is appropriate to mention a word of thanks
to K6UQH, K60ONM and WGEVSV for the help
and time they have given in getting this project

under way. AsT—]

! Frye, “ Adjustment Procedures for V.H.F., Converters,”
@87, October, 1958.
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QSY De Front Seat

Motor-Driven Remote Mobile-Antenna Tuning

BY ROBERT S. OLSON,* W4AVW

W4AVW makes use of a standard
electric windshield-wiper motor picked
up in an automobile graveyard to drive
a variable tuning inductor for his 75-
meter whip antenna.

traveling in the southeastern portion of

the United States. These trips were nor-
mally undertuken in a Plymouth of ancient vin-
tage with the usual array of trappings that adorn
automobiles belonging to the *‘do-it-yourself”
members of the ham fraternity. These trappings
in my case included a home-brew, rock-bound 75-
meter transmitter, stashed away under the hood
and fastened to the fire wall. ‘Fhe antenna was
cowl-mounted on the left rear trunk deck and
congisted of an eight-foot whip center-loaded with
2 high-Q) coil. This is the rig that led me to be-
lieve that there must be something better!

My ratio of contacts completed to contacts
attempted was highly unsatisfactory, and I soon
came to the conclusion that successful mobile
operation must include an efficient antenna sys-
tem with provisions for rapid frequency changes.
The 75-meter center-loaded whip deseribed above
is quite efficient on its resonant frequency, but
any change in the transmitting frequency of
more than a few kilocyeles requires retuning of
the antenna if any semblance of efficiency is to be
maintained. At this point, search began for data
on remote antenna-tuning systems.

D‘URIN(} the past year, 1 did considerable

Remote Systems

Looking through back issues of QS7' proved
very fruitful and provided the inspiration to pro-
ceed with the task at hand. The first article re-
viewed was the one by WGIGP.! This article de-
seribed what might be considered the ultimate

* (lommander, SC, U.8.N., A08 Constitution Drive,
\Varminster, Pa.
! Hargrave, * Automatic Mobile Antenna Tuning,” QST,

May, 19554
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Conirol unit mounted on instrument panel. The push-button
switch controlling the motor is above the panel lamp. To
the right are the motor-reversing switch and the meier of
the resonance indicator. The unit measures
only 2 by 3%z inches.

in remote antenna-tuning systems. This tuner
automatically resonates the antenna to the trans-
mitter frequency by sensing the phase shift ac-
companying the frequency change. The sensing
device then actuates relays which control motor-
reversing and start-stop switches to bring the
antenna to resonance on the new frequency. This
was certainly an excellent system, but [ wanted
the simplest system that would provide a rapid
front-seat (JSY capability.

The next article that caught my eye was one
by W7RFG.” This looked like the right systeny
for me. This article deseribed o system which
provides for operation of a rotary inductor lo-
cated in the trunk by means of a Hexible cable
from the trunk to the driver's scat. It looked as
if this system would meet my specifications.
Much to my surprise, 1 was unable to locate any
suitable flexible cable. One look at my automo-
bile spcedometer cable convinced me that it
would not be suitable for the purpose intended.

While searching in an automobile junk yard
for Hexible cable, or a motor and suitable re-
duction gears, one of the attendants suggested
that a Chrysler-products cleetric windshield-
wiper motor has reduction gears and might be
suituble. I then procceded to locate a 1953
Plymouth that had run its lust mile and, about
15 minutes later, with two skinned knuckles and
three dollars less in my pocket, I was the proud
possessor of a windshield-wiper motor with re-
duction gears attached. This became the basis
for my remote tuning unit.

Tuning Arrangement

Basically, the yystem consists of a rotary in-

ductor connected in series with a center-loaded
whip antenna, as shown in Fig. 1. The inductor
[n, is rotated by the windshield-wiper motor
which is controlled from the driver’s seat. The
inductor and motor arc mounted on a steel base
plate and connected with a shaft coupler. The
entire assembly is then mounted in the trunk,

? Morgan, * Tnning the Mobile Antenna from the Driver's
Seat,” QST, October, 1955.
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Fig. 1—Resonance in the antenna system is maintained by

a motor-driven variable inductor, L1, described in the text.

This inductor is connected at the base of a center-loaded
75-meter mobile whip.

18 close as possible to the base of the whip un-
tenna. :

The motor was moditicd to permit operation
in the forward or reverse dircction as selected
und activated by operate and motor-reversing
switches mounted on the dush. Resonance is indi-
cated by a field-strength indicator also dash-
mounted on a control panel. This arrangement
permits rapid resonating of the antennu to the
new transmitter frequency by flipping the inotor-
reversing switch to cause the motor to run in the
proper direction to raise or lower the antenna res-
onant frequency to conform with the change in
transmission frequency. The push-button operate
gwitch is then held closed until the field-strength
indicator peaks, which occurs when the antenna
is in resonance at the new frequency. The motor
drives the rotary inductor at a speed of approxi-
mately 40 r.p.m. which accomplishes the desired
antenna retuning very rapidly.

The inductor used in this installation is con-
structed on a ceramic form 2 inches in diameter
and 4 inches long, with 814 turns per inch. Any
similar induetor should prove sutisfactory.

The original motor mountings were used with-
out modification to mount the niotor on the steel
base plate. These mountings contain rubber
cushions which provide fexibility, and aid in
lining up the shafts of the inductor and motor.

Control Circuit

The control circuit and field-strength indi-
cator are built as a single unit and mounted
in the dash us shown in one of the photographs.
The control-circuit details are given in Fig. 2.
The push-button operate switch is in series with
the transmitter-control filament switch and the
ignition system of the car. This arrungement
prevents unauthorized operation by the “har-
monics’’ that often are passengers in the car. Sy
and Ss are the automobile ignition switch and
the transmitter filament switeh, respectively. Sz
is a push-button operate switch to permit sensi-
tive control of the system. The circuit of the field-
gtrength indicutor is shown in Fig. 4. A 1-ma.

Fig. 2—Control system. S1 is the car's ignition
switch. The filament switch is a s.ps.t. toggle
switch. 11 is a 6- or 12-volt panel lamp. Fi is a
10-amp. fuse or circuit breaker. S3, a push-button
switch, starts and stops the inductor-driving motor.

The d.p.d.t. toggle switch, S4, reverses the direc- izv.

tion of rotation of the motor. Numbered terminals ,I’

are connected to similarly-numbered terminals
in Fig. 3B.
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meter has been found to be sensitive enough for
this application.

Motor Modification

Two types of windshield-wiper motors may be
found on Plymouths, 1946 through 1953. The
two types are interchungeable as an assembly and
therefore cither type should be suitable in this
application. Internal modification details may
vary slightly, however. Likewise, for later-model
cars, twelve-volt motors should prove equally
satisfactory in this application, but may entail
slightly different modification problems.

My motor-and-gear assembly bore Autolite
number EWR4001A on the parking-switch cover,
and the motor is shunt-wound. 'he motor and
reduction gears were modified by removing all
linkage from the small erank arm that extends as
a drive shaft from the reduction-gear housing.
The end of this shuft was filed down to fit in a
standard !}{-inch shaft coupler. The parking
switch, which is located on the reverse side of
the reduction-gear box, was removed and dis-
carded. This switch originally functioned to
properly position the wipers when they were
turned off: it will not be needed in this applica-
tion. Fig. 3A shows the original motor-winding
circuit. Fig. 3B shows the motor circuit after
modification to permit reversal of direction. The
grounded end of the field-coil winding is lifted
and brought out of the motor housing as lead 1.
Since one brush of the motor is permanently
grounded, the other brush must always be con-
nected to the hot side of the circuit. The lead
from this brush is labeled lead 3. Lead 2 is the
other field-coil lead. Leads 1 and 3 may be brought
out from the motor housing through the original
feedthrough hole in the end plate of the motor
housing. Lead 2 is on the other side of the motor.
To keep from winding this lead around inside the
motor, another feedthrough hole should be drilled
on the opposite side of the same end plate. A
rubber grommet in this feedthrough hole will
insure against future short circuits.

When disassembling the motor to make the

FILS.
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This view shows how the motor and its gear-reduction box are coupled to the variable inductor. The assembly should be
mounted close to the base terminal of the mobile antenna.

indicated wiring changes for motor reversal,
inspect the motor parts for wear or damage. Worn
brushes should be replaced and should be avuil-
able from any auto-parts dealer. The commutator
should be clean and free from oil or grease fo
insure highest motor cfficiency. The commutator
can be cleaned with No. 000 sandpaper, if
necessary.

Leads 1. 2, and 3 conneet to the control circuit
as indicated in Fig. 2. Reversal of the motor is
accomplished by reversing the direetion of the
current. through the field eoils.

@
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(A)
(A) shows the original motor connections, Terminals 2 and
3 being connected together in normal operation. In (B),
the ground end of the field winding has been brought to a
separate terminal for connecting to the
control circuit of Fig. 2.

Operation

Operation is ag simple as it has been deseribed:
however, vne word of caution is in order. The
inductor used in this installation has stops at
each extreme end. If the operate switch is held
down after the inductor slide hus reached the
extreme end, the motor would be stopped and
could be damaged if it were not for the fuse or
circuit breaker in the control circuit (Fig. 2).
There i8 no dunger of hitting these stops, how-
ever, if, after installation, checks are made to
determine the maximum QSY range of the sys-
tem and then make eertain that frequeney
changes are held within this runge. 1f this is done
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safe operation is assured.

The antenna system should be made to res-
onate at the highest intended op’cr’qt,ing frequency
with just u few turns of the tuning coil in the
system. Resonauce at lower frequencies is then
attained by increasing inductance. After the sys-
tem hay been installed, the field-strength indi-
cator ean be used with the transniitter to prune
the loading coil to achieve resonance on the high-
est intended operating frequency with only a few
turns of the tuning coil in the system. The system
deseribed is fed directly with about 15 feet of
RG-58/U coaxial cuble. No matching system is
used since feed-line losses attributable to an esti-
mated s.w.r. a8 high as 3 would result in 2 loss of
only approximately 0.1 db. at 4 Mec. with the
short feed line used. This loss i8 considered
insignificant.

Pickup

RFC
25mh.

Fig. 4 —Field-strength indicator circuit used as a resonance
indicator,

If you have heen operating single frequency,
or have had to stop and get out of the ear to
retune vour antenna every time you desired to
change frequency, this system will certainly
make mobile operation more pleasant for you. It
will also permit you to muke many contacts that
would be lost without this rupid tuning system.
“QSY de Front Seat” cun he u reality with
little effort and expense! ¥



80 Watts Output on 75 Meters

The completed 80-watt (out-
put) transistor transmitter. To
the left of the three miniature
meters on the 4 X 12-inch
panel are the microphone jack,
push-to-talk switch and the
crystal selector. To the right
is the dial for Cs.

on the handling of power transistors.

eeoc660e00060

The gradual but steady decline in transistor prices is beginning to show its effect
in the area of home-built fransmitters, as well as in receiving equipment. Particu-
larly in the mobile field, a trend toward replacement of vacuum tubes by semicon-
ductors is inevitable. In his description of a practical transmitter capable of han-
dling an input of 130 watts, the author includes highly useful general information

0855060006809

Transmitting with Transistors

BY RENE GOLDBERGER,* VE3ABU

trunsistor design is opening up more and

more opportunitics to substitute thesc semi-
conductors for the more familiar vacuum tube.
With some of the transistors now available ut
unprohibitive prices, it is entirely feasible to
build a transmitter that will deliver 80 watts to
an antenna at 75 meters. Such a unit, including
modulator, ean be built within dimensions that
make it attractive for all types of mobile work —
in the cur, plane or bout — as well as for fixed-
station use.

The development of the unit shown in the
photographs has provided interesting exercises in
both packaging and circuit adjustment which
should uppeal to the experimentully-minded
advanced amateur anxious to keep up with prog-
ress in the semiconductor art.

Txm steady progréss being made in r.f. power-

Frequency Limitations

Although transistors that will handle respect-
able amounts of power at frequencies ahove
4 Me. are already available, their cost at the
present time puts them well out of reach for
most amateurs. Some of the less costly units may
be operated at higher frequencies, but the etli-
ciency  deelines rapidly as  the frequency is
"+ 340 Third Line, Oakville, Ontario, Canada. -
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increased. Undoubtedly the price of transistors
with higher cutoff frequencics will drop eventu-
ally. In the meantime, work in the 75-meter band,
where reasonable efficiencies muy be attained
with lower-priced transistors, will provide intro-
ductory experience with new techniques which
may be expected cventually to replace vacuum
tubes completely in the mobile field.

Temperature Considerations

It will be observed that as the physical size
of r.f. power vacuum tubes has been reduced, the
need for special attention to the problem of
maintaining safe operating temperatures hus
increased proportionately. As cxtended into the
field of power transistors, this requirement
becomes  perhaps the most importunt of the
various design factors to be considered. In general
it may be gaid that the lower the operating
temperature of a transistor, the greater will be
its power-handling capability. As the temperature
is allowed to rise, power input must be reduced
drastically if satistuctory stability and reasonable
life are to be expected. It should be emphasized
that the dissipuation ratings on power transistors
ure usually unrealistie, at least so far as amateurs
are concerned, since the temperature require-
ments attached to these power ratings cannot be
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met by means which an amateur would consider
reasonable. Both the cost and the physical bulk
of temperature-reducing devices increase rapidly
as an effort is made to lower the operating tem-
perature. The alternative is to reduce the input
power (and thus the dissipation) to a level where
the specified operating temperature is achicved
by means practical in size and cost. Thus, while
the trunsistors used in the final amplifier of the
transmitter to be described here have a dissipa-
tion rating of 125 watts cach, the maximum
permissible junction-temperature requirement of
150 degrees C. makes it necessary to operate at
a dissipation far below this figure with the limited
cooling system employed.

Circuit

The cireuit of the transmitter is shown in

0S¢, BUFFER
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Fig. 1. A Texas Instruments 2N1908 is used in a
simple crystal-controlled triode circuit with ad-
justable feedback. 2y provides a means of adjust-
ing the power input. An output of approximately
2 watts is safcly obtainable from this circuit.
Large-size crystals should be used, since there is
danger of fracturing miniature types at this power
level.

The oycillator drives a buffer using a pair of
transistors of the same type as used in the
oscillator. The buffer input circuit is an arrange-
ment that 1 have not seen discussed clsewhere.
1t was devised as,o means of stabilizing the stage
without resorting to conventional ncutralizing
circuits. In esscence, it combines the higher gain
of a comnmon-hasc ecircuit with the stability of a
common-¢mitter eircuit. A full 10 watts of output
is obtainable from this stage. Since the first two

PWR. AMP
Lg 3.9 Me. Cy
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DECIMAL VALUES OF CAPACITANCE ARE IN uf.;
OTHERS ARE IN puf. EXCEPT AS INDICATED,

hi —{CBz o +aav.
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Fig. 1—Circuit of the high-power transistor transmitter. Fixed capacitors are disk ceramic except those marked with
polarity which are electrolytic. Resistances are in ohms and resistors are 1 watt unless indicated otherwise.

C1—110-580-puf. mica trimmer.

Co—140-680-puf. mica trimmer.

Cx, C7—Two 0.1-uf. disk ceramic units in parallel.

C4—275-970-uuf. mica trimmer.

Cs—Dual air variable, broadcast-replacement type,
450 puf. or more per section, sections in parallel.

Cr—350-1180-upuf. mica trimmer.

CB;, CB2, CB3—5-amp. circuit breaker (Mechanical
Products, Jackson, Michigan, type MP-701C).

Li—20 turns No. 16, 1V2-inch diam., 2 inches long.

L2—9 turns No. 18 wound and spread over Li, tapped at
2'4 turns from collector end.

La—16 turns No. 18, 1%-inch diam., 1% inches long.

Ls—16 turns No. 16, 1%a-inch diam., 12 inches long,
tapped at 4 and 12 turns from low-potential end.

Ls—10 turns No. 18, 1Y2-inch diam.,, % inch long.

La—10 turns No. 16, 1%2-inch diam., 1 inch long, tapped
at center.

Mi—Miniature 0-1-amp. d.c. meter (Emico NF-2C or
other).
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Mz2—Miniature 0-5-amp. d.c. meter (Shurite 3203).
Mz—Miniature 0-15 d.c. voltmeter (Shurite 3108).
MK1—Carbon microphone.

Ri, R2, R3—Wire-wound control.

Rs—Homemade from nichrome ribbon or similar capable
of carrying about 5 amps. Usually obtainable
at appliance repair shops).

RFC{—20 turns No. 18, 1%2-inch diam., 1% inches long.

S1—Single-pole rotary switch, positions to accommodate
desired number of crystals.

S:—Double-pole  normally-open  push-button  switch
(Arrow-Hart & Hegeman 80630 or similar).

Ti—150-mw. transistor audio transformer, 490-ohm
primary, 150-ohm c.t. (Thordarson TR-5).

T.x—300 -mw. transistor transformer, 500-ohm c.t. primary,
secondary 16 ohms, tapped at 4 ohms, 4-ohm
tap used as center tap (Stancor TA-42),

T3—40-watt output transformer, 6-ohm c.t.
16-ohm secondary (Triad TY-67A).

Y1—Large-size 7 5-meter crystal.

primary,
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in this view, Lil2z and Lg
are mounted on either
side of a small compo-
nent board immediately
behind the variable ca-
pacitor Cs. RFCy is the
coil at the extreme rear.
Other components are
identified in the text.

i mwm

stages operate at 12 volts, this portion of the
transmitter might be usced alone as a low-power
mobile transmitter operating directly from the
car bhattery.

The tinal amplifier, coupled capacitive'y to the
buffer, uses a pair of Pacific Semiconductor type
2N 1899 silicon mesa units. With the heat sinkage
provided in this unit, a power input of approxi-
mately 130 watts should not be exceeded. At a
normal efficiecncy of G0 per cent, the available
output is about 80 watts.

Output Coupling Circuit

Mobile operation direct from a 12-volt storage
huttery is understandably desirable, since it
eliminates the incfficieney, bulk and expense of
a1 power-converting device. However, collector
load resistance — the resistance to which the
antenna load impedance must be matched — is
given approximately by

o

"r‘—"“?...,
2 Po

where R is the collector load resistance, Ver
the collector operating voltage, and P the
power output in watts. From this, it is seen that
an output of 80 watts at a collector voltage
of 12 results in a collector load resistance of only
144/160 = 0.9 ohm. Such a low value of load
resistance presents obvious problems in tank-
circuit design and coupling to the antenna load.

It will be noted that the load resistance in-
creases by the square of the collector voltage, so
that by increasing the voltage to 48, the load
resistance is increased 16 times to a value of
14.4 ohms. This is still an extremely low value
compared to that associated with vacuum tubes,
but at least is a value that can be hundled more
readily in practice.

The output cirenit, designed to fecd 4 mobile
whip antenna (approximately 20 ohms), is in the
form of a double pi network. Because of the low
collector load impedance, wdequate cireuit @
cannot be obtained with reusonable LC values in
& conventional single-section arrangement. lven

R, =
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with this configuration, capacitances much larger
than those normally associated with tube circuits
are required, the inductance values being corre-
spondingly smaller. Fortunately, the voltages
involved are extremely low compared to those
that prevail in tube circuits so that the large
capacitances can bhe contained within small
physical dimensions.

Audio Section — Metering

The modulator operates from a 12-volt source.
The circuit is a quite conventional arrangement,
using a carbon inicrophone, a pair of 2N1041s
(Texas Instruments) as drivers, and 2 matched
pair of Class B 2N443s (Delco). The frequency
response is essentially fat from 30 to 3000 eyeles.
The unit will deliver 40 watts. Audio gain is
adjustable by means of Rs.

Meters are provided for monitoring oscillator-
emitter current, r.f. amplifier-collector current
and the 12-volt input voltage.

Heat Sinks

The importance of maintaining transistor
junction temperatures within the manufacturer’s
rated value has been emphasized. As hus been
indicated, this requires, in most practical cases,
a compromise between the allowable power input
and the cost and spuace that can be tolerated for
cooling devices in a particular application.

A simple approximate expression relating
junction temperature to permissible collector
dissipation is given by

where P is the collector dissipation in watts,
Ty is the junction operating temperature, 7'a
is the ambient temperature, and 7'r is the total
thermal resistance in degrees per wutt between
the junction and the ambient. Ty is the sum of
the thermal resistances between the junction
and the case of the transistor, between the casc
and the heut sink, and between the heut sink
and ambient, The thermal resistance betwecen

21



junction and case is included among the transistor
manufacturer’s ratings, while the heat-sink re-
sistance for various thermal conditions is usually
specified by the manufacturer of the heat sink.

The junction-to-case thermal resistance of the
UN1899 is given as 1 degree C. per watt. The
thermal resistance of the heat sink will vary with
its size, shupe, color and the material of which
it is made. Those used for mounting the final-
amnplifier transistors are finned types nade of
black anodized cast aluminum alloy and measure
4 by 4 inches ( Motorola MS-10). They provide a
thermal dissipation approximately the sume as
Hat aluminum sheets of five times their size.
With a trunsistor mounted with silicone grease
directly on one of these heat sinks {no insulating
washer), the thermal resistunce between the
transistor ease and ambicnt is estimated to be
about 3 degrees C. per watt.

Based on an ambient temperature of 30 degrees
€. (86 degrees F.), a temperature within the
range likely to be encountered in summer mobile
operation,

. 150 — 30
£ ="y

A small amount of forced-air circulation is
recommended. Heat sinks of the type described
are obtainable fromn o number of tirms, such as
Astro Dynamics of Burlington, Mass.,, and
[>elbert-Blinn of Pomona, Culif., as well as from
#uch transistor manutacturers as Motorola, Delco
and others.

= 30 watts.

Construction

A 12 ¥ 12 X 4-inch steel hi-fi cabinet with
removable vented cover was used as the enclo-
sure. The tinal-amplifier and modulator heat
sinks, which are externul, extend the depth
another 3 inches.

There arc only two tuning controls on the
panel — one for a 10-position rotury ecrystal
switch, und the other for ('s which resonates the
output amplifier. The oscillator and buffer
tuning capacitors, and the output loading eapaci-
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tor are internal, and are of the screwdriver-
adjusted type requiring resctting only occasion-
ally. A rauge of about == 25 ke. may be covered
without readjustment of internal controls. The
panel also includes the microphone juck, push-to-
talk switch, and three miniature meters.

In the course of development of the unit, some
shutlling of components was necessury, and some
details of the finul product do not agree with the
photos, which were made before the project wae
completed. Also, experimentation resulted in
some rather untidy haywire which the reader is
not encouraged to duplicate now that the sound-
ness of the electrical design has been proved.
In the final arrangement, the erystals are
raounted on a subpunel spaced sufficiently to the
rear of the crystal switch to allow room for the
odulator driver trunsformer, ‘Lo the rear of the
erystal panel, the microphone transformer, sudio
driver transistors (no heat sink) and associated
components are mounted on a small board spaced
from the bottom of the chassis,

Along the center line of the chassis, from front
to rear, ure the oscillator trunsistor mounted on
ity heat sink (Deleo 7276040), a second heat sink
(same as in oscilliator) on which both butfers are
mounted, the buffer input und output coils, and
the nmodulation trunsformer.

Along the right~-hand side are the final tuning
capacitor, and coils for the oscillator and final
amplifier.

Mounting the Power Transistors

To achieve u contact of low thermal resistance
between the power transistors and their heut
sinks, the transistors are mounted directly on
the sinks without insulating washers. The use of
silicone grease between the transistor case and
sink reduces the thermal resistance of the contact.
Electrical insulation, where required, is provided
by insulating the heat sinks themselves from
chassis ground. This insulation {or the modulator
and final amplifier is provided by making the rear
wull of the chassis, on which the heat sinks are
mounted, of !4-inch plastic (or fiberglas) strip.

This rear view shows the
modulator heat-sink as-
sembly to the right and
the r.f.-amplifier assem-
bly to the left, both as-
semblies being mounted
on the insulating board
which backs up the chassis.
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The two r.f.-amplifier heut sinks are fastencd
together, back to back, and supported on alumi-
num brackets attached to the plastic strip with
metal serews. The modulator heat sinks (Delco
T277152) are mounted in o similar manner but,
since the circuit has a push-pull eonfiguration,
the two sinks must be insulated from each other
a8 well as from ground. This is accomplished by
mounting the sinks on either side of a glass epoxy
bourd using phenolic screws and spacers.

Final-Amplifier Power Supply

Since the remainder of the transmitter operates
directly from a 12-volt source, ounly the supply
for the final amplifier requires consideration. In
some cases it may be feasible to obtain the re-
quired 48 volts at approximately 3 amperes from a
series of storage batteries, if some means is
available for recharging. Otherwise, a 12- to
18-volt converter will be required. For thosc
interested, converter design is covered in an
article which appcared in an earlier issue of
QSTL

Testing

In the testing of transmitter units containing
expensive power traupsistors, negligence, inex-
perience or mistakes cannot be tolerated to
the extent usually permissible in handling tube
vircuits. However, ull transistors have a little
forgiveness for wrong polarities, over-voltage,
transients and the like, so with reasonable
raution, no serious difficulties should bhe en-
countered.

The oscillator should operate readilv and
produce a clean note when monitored on a re-
ceiver. In the early stages of development of the
unit, somne difficulty was experienced with the
2N1908, both as oscillators and butfers. Service
life was short, and large variations in collector
current were apparent. Some time later {during
the middle of 1961) newer 2N1903s having serial
numbers above 143 were found to be very reliable
and have shown none of the carlier tendencies

1 Tetz. “ Design and Construction of Transistor Power
Converters,” QST, April, 1960,

in over six months of operation. Oscillation
is controlled principally by €, while (g is used
for peaking up the output. Both should be
adjusted for maximum indication on a receiver S
meter, or an indicating wavemeter coupled to
InLy. If the circuit fails to oscillate, connections
to Jw(Cy should be reversed. At 12 volts, a maxi-
mum current of 500 ma. can be drawn safely by
the oscillator. less eurrent than this should
result in adequate drive to the buffer.

With an antenna or dummy load connected, and
power applied to the butfer and final amplifier,
('3, Us and (s should be adjusted for maximum
output as shown by an r.f. output indicator, or
forwurd-power bridge, consistent. with o collector
current of 2.75 amperes. As a final adjustment,
the taps on e and Ly should be varied for best
final amplifier cfficiency.

With the r.f. circuit working properly, modula-
tion should be applied and the output waveform
checked with an oscilloscope.

The transmitter as described has been in
regular service for more than six months with no
breukdown or other difficulty, even with fuirly
high transmit/standby ratios. The unmodulated
carrier has been fed into u dummy load for con-
tinuous five-minute periods while reference meus-
urements were being taken, and thermocouples
attached to the transistors indicated no dangerous
temperatures when u small blower was used to
guarantee air circulation.

The many useful reports and patient tests
made by VE3CTE and VE3APK, president and
seeretary, respecetively, of the OQukville Radio
Club, during the initial on-the-air adjustment of
the experimental transmitter are gratefully
acknowledged.  [@&=
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e Strays %

The Catalpa ARS held an Old Timers
Night at the Henry Ford Museum in
Greenfield Village (Michigan), and it
was a great success. Over 330 people
showed up for the dinner, and over
500 for the formal program which fol-
lowed. Among the celebrities present
were (. to r.) W8CJT (who built a 5-
meter transmitter used in a Piccard
balloon flight in 1934), W4CF (former
Traffic Manager for ARRL), K8CFU
{Director, Catalpa Amateur Radio So-
ciety), K9PEBE (representing Halli-
crafters), and W2ICE and W2QY of
the Antique Wireless Association,
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Staff of the Copperhead V.h.f.
Associates station, W3JZY/3.
Front: K3HFF, W3CJT, W3SFY,
W3MUO, K3LMN. Rear:
W3LKU, W3O0TC, K3lQQ,
ex-KN3POX, K3AKK, W3UJG.

June V.HF. Party Summary

Continent-Wide 50-Mc. DX Brings in Record Scores

E could save space und superlatives in

SK/ reporting the June V.h.f. Party for 1962

by asking you to refer to our report of the
1961 affair, and then plug in the appropriate
calls and numbers. The words will be familiar,
and for the most part, so will the calls and
seores, except that the lutter will be bigger than
ever. There will also be a few surprises, in the
form of 5-figure scores from arcas where contest
interest used to be low.

Tmagine a Florida station working 504 stations,
und running up a multiplier of 49, yet coming in
second in his section. It happened to W4LIP,
Miami, who saw his fellow emigrant from
Western Massuchusetts, W4GJO, Sarasota, win
the Eastern Florida award with a 598-54-32,292
total, which was also the national high for single-
operator stations. Grid worked 53 ARRL Sections
on 50 Me., in what may have heen the longest
and most widespread 50-Me. opening in v.h.f.
contest history. Then there was K4RNG,
Miami, who posted an all-time high one-band
offort, 404-50-20,200, yet came in third in his
section!

The hot E. conditions on 6 all across the south-
ern part of the country are retiected in massive
gection totuls of ‘I'exas stations. K5ZMS, Dun-
canville, placed third in the North Texas race,
even with 42 sections. He was outrun by K5ARU,-
Dallas, 273-36-9828, and W5PVT, Andrews,
269-37-9694, all three working 50 Me. only.
The South Texas wallpaper was won by W5GBH,
Bellaire, 244-40-9760, also entirely on 50 Me.

One-band totals of fabulous proportions were
reported by 50-Mec. operators in all parts of the
country, and for once local activity and extent
of DX seemed to balance out quite well on a
countrywide basis. ARRL Scction awards were
won on 50 Me. in Southern New Jersey (IX2ITP,
386-31-11,966), Ohio (K8MMM, 300-24-7416),
Maine, Eastern and Western Massachusetts,
Virginia, West Virginia, North Carolina, Geor-
gia, Alabama, Oklahoma, Colorado, New Mexico,
ldaho, Montana, Nevada, Alberta, and North-
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west Territory. One of the most amuzing 50-Me.
totuls of all was turned in by a fellow who was
not even officially in the contest. XEIOE
(W8NRM) worked 318 stations in 50 ARRL
Sections, for u mythical score of 15,900 points.
We've been looking for some reasonable way to
include fellows like him who are outside the
ARRL territory in the official contest results; see
September Party rules on page 54.

One scction award was won on 2 meters, and
by a Novice, at that. KN1RSJ/1 camped out on
Vermont's Mt. Manstield, highest spot in the
(xreen Mountains, and worked 84 stations in 8
sections. ‘Top 144-Me. score was by WIMEH,
Haston, Conn., who pushed hard for sections
and came up with 17, and 2261 points. More
contacts, but fewer sections, gave his Connecticut
competitor, K1PKQ/1 a 162-13-2106 record.
The best score made without use of the 50-Me.
band was WHLTU's [21-20-2460 total on 144
and 420. Walt was just rccently out of the hos-

This is poriobleF‘ The kilowatt 50-Mc. s.s.b. setup of
W6UW /6, atop Mt. Hamilton, one of the
West's high-scoring stations.

QST for
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pital, but this doesn’t show in his seore, which
way second in the Virginia Section.

The high scores resulting from 50-Me. DX

bring anguished cries from 2-meter men, but
remember, an avowed purpose of thesc contests
i8 to promote versatility. There is no guaran-
tee of G-meter DX ; come September it is likely
that 6- and 2-meter scores will run neck and neck.
The winners, at least in the high-activity areas,
will have to work both bands for all their worth.
They also will be using the higher bands with
increusing skill and profit. Use of 220 and 420
is almost a must for u winning score in the
multiple-operator category, and 1215 Me. is
coming along well, too.

Not too long ago, the big portable-working
groups took along gear for 1215 Mec. merely to
make a manufactured contact or two with
members of their own party, but no more. The
APX-6 is becoming a real factor in contest
scoring, and the work being done with this
handy surplus box is not all local, by any means.
Perusal of the contest file shows numerous exam-
ples of APX-6 two-ways over distances up to
75 miles or so.

Top scorers are being pushed into making
provision for operation up to at least 10,000 Me.,
in order to hold their leading positions. All bands,
50 through 10,000 Me. were used at W1BU,
WIMHL/1, and K1IO0OR/1, and onc or more
bands above 2000 Mec. figured in the scoring
of a dozen or so others. Crystal-controlled
gear on 1296 Me. paid off handsomely for
WI1MHL/1, with 10 contacts in 4 sections.
T'wo.of these werc home stations: W1VNH and
W1QWJ, in the Springficld area, some 80 miles
distant. IS6BPC/6 had a 6 in 4 record on 1215
Me., using APX-6 gear.

In the portable field records were piled on
records. Still unchallenged national leaders, the
Waltham AmateurRadio Association’sW1IMHL/1
held forth from Pack Monadnock Mountain,
near Peterboro, N. H., reaching a long-sought
goul: a score in excess of 100,000 points. With a
staff of 22, the best of equipment for all bands

"“The livin' was easy’
when these shots of
W2PEZ/2 were made.
At the left, K2URC logs
K2QKR tunes, and
W2EEW operates the
2-.meter gear. At the
right, K2HAZ, fore-
ground, makes 220-
Mc. contacts, while
K2QKR digs for a weak
one on 432 Mc,

September 1962

from 50 through 10,000 Me., and the considerable
know-how accumulated over years of this all-out
effort, the Waltham gang made 1136 contacts.
A section multiplier of 80 brought their score
to 100,240 points.

Their stilfest competition eame from a line-of-
sight distance, in the form of K100OR/1, the
King Philip Amateur Radio Socicty, operating
on the highest spot in Massachusetts, Mt.
Greylock, with a 803-75-73,600 total. The 6220
Club, W2PKZ/2, Northern New Jersey, worked
50 through 1215 Me. for a 843-63-57,330 score,
and third spot in the nation.

In California, as always come v.h.f. contest
time, the mountain tops were swarming with
v.hf. operators, und this time the 50-Me.
DX helped them to swell their section totals.
KG6BPC/0, the station of the Southern California
V.h.f. Radio Club ran up the top western score,
673—44-30,932. Runncrup in the West was
K6IBY /6, at Sicrra Peak, in the San Diego
Section, with 640-41-28,249. Both stations used
50 through 1215 Me.

Reuding the letters that accompanied many of
the logs occupied the time of your V.h.f. Editor
for o good many hours. We can't begin to tell the
whole story here, but we've lifted u line or two
from some of them, to give yvou something of the
contest atmosphere.

W3JZY /3 — Innovation this year: multiple receivers and
antennas on all bands. We eredit this with at least 50 con-
tacts with ‘‘casuals’ we might have missed with one an-
tenna and one receiver per band.

K2ITP —- (iood party; most activity ever noted on 6 in
June,

W9ERT, Northland Amateur Radio Club, Iron Belt,
Wis. — Our club station is on one of the highest spots in
Wisconsin. Activity is all far to the south of us, with few
stations turning their beams up this way. Will continue
2-meter work from Tower Mtn.; look for us!

WSGKP — 50-Mec. band open to somewhere for entire
contest. Clould hear W6NLZ and WIMHL/1 simultanc-
ously, and most points in between. QRDM very heavy,
thongh maost operating was courteons. But blast those few
who park on your frequency and cull incessuntly, regardless
of your directinnal calls!

W8PT — Contacts on 220 and 420 should be worth 25
points here. Nearest 420 station 225 miles — and we had
thunderstorms 20 hours of the contest!



Did you get Maine? If not, it wasn't the fault of KIHAV /1
on Mt. Sabattus. KICFT and K1HAV stand outside the
tent, while K1QIC works inside.

W2LW1/2, Dutehess County V.HL.T. Society (645-272-
i30,616) — ‘I'his beats our best previous score by 16,000
points.

W2K XG (128-12-1536, on 144 Me.) — Would like to see
scoring separatelv by bands. but no matter how you seore
them, I'm louking forward to September.

K2YNT -- Biggest kick was working W3BDK, who was
using a 150-foot dish on 144 Me.!

WAPTFP — Thanks (?) to the W1 who speeded up when
asked QRS on c.w.|

K@ITF — Frustrating to have stations in all directions
working over und around us on 50 Me. tHad to settle for little
more than half last year's score. Took only 3 hours sleep, so
didn’t miss many chances.

WBROY — Our 500-foot high antenna (KOAM-TYV,
Channel 7) made all signals strong, but DX was disap-
puinting.

W1GB/1 — Though we made u substantial improvement
over last year, almost nonc of our geur worked properly,
Well, there’s always the next one!

K7QQZ (206-15-:3090, on 50 Me.) — My first QSO Party,
Most fun I've had on the uir sinece getting my call!

W6HSDM /6 — Same old crew, same old stand (see Sept.,
1961, QST p. 29). No fubulous scure, but. lots of fun, espe-
cially with the fine openings on 1,

WATLC. Tuylors, S.C. -— Most loeal v.h.f. activity ever
scen, No lulls in this contest!

WOFFP/# — Real trend to v.h.f. in this area (Boulder,
(2ulo.). Closed-band conditions in Septeruber should give
real test.

KATQL — My score, 40-20-800, on 50 Me,, is unimpres-
sive, except that it was done entirely on 2-way sas.b. Log
reads like ** Who's Who on Six,"” with KP4CK and W6YIL
on suecessive calls!

WALFLI, W, Fla, — What happened to all the e.w. ops?
Whenever 6 started to fold I'd go on c.w., but had very
little success.

K8CIH — Biggest beam? 13-element 50-Me. Yagi on 60-
foot boom, on 65-fuot tower.

WA2BAH — Ilighlights were 405-mile “groundwave’
QSO with K4VWIIL, Herndon, Va., on 50 Me.. and large
amount of c.w. activity on 6.

W6GLUW /6 — tHow can cords and cables, su neatly coiled
and placed in boxes, become such a mess? A first — our
operation of 50-Me. s.s.b, at the kilowatt level, from a
mountain-top loeation? 1t puaid off handsomely bringing in
multipliers that never could have been pulled out of the
mud on a.m.

W3WJIC /3 — Spider 1n the v.fo, tuning capacitor gave
us a lot of trouble for & while. ** Cietting the bugs vut" paid
off here!

K3LNZ — As usual, had to waste a lot of time, due to
ineffective operating. Got any spare Wouff Hongs aronnd?

WI1HDQ — Just to see what would come uf it. I worked
50-Me. c.w. only, for about 4 hours Saturday night. Worked
only 27 stations, mostly within normal working range of
200 mules. though band was red-hot to W4-5-4 most of the
time. Lots of people are pussing up a good bet for relatively
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QRDMI-free contest work, by not fliring up on c.w. part of the
time, at least.

WASABG (201-37-7437, on 50 Me.) — My first contest.
Though inexperienced (age 14), 1 sure had funl

VE8RY, Yellowknife, NWT — Worked VE2A10, VE2SH,
K2I1XJ, K2ERQ and WIHDS, between 0445 und 0330
CiIMT. All over 2000 miles.

Several contestants in West — Clontest-in-progress-ut-
hoth-ends rule should apply to spring and fall parties, as
well as to V.h.f. Swueepstakes.

Word of Warning

Muny portable-station operators were heard
making contact after contuct without once using
the portable indicator after their calls. Some even
submitted their logs this way. Signing portable
when you are operating away from your licensed
location must be done to conform to FCC rules.
To omit it is a direct violation, and could result
in invalidation of your contest entry, as well ax
citation by FCC monitors. Don't let it happen
to you! The fraction bar is important to both
ends of the Q8O WIHDQ and WIHDQ/1 are
separate stations. They count ag such in your
contest entry, but only if eutered correctly
therein, - K. P, T'.

SCORES

In the following tabulation, scores are listed by ARRL
Divisions and Sections. [fnless otherwise noted, the top
scorer in each section receives a certificate award. C'olumns
indicate the final score, the number of contacts, the section
multiplier, and the bands used. A represents 50 Me.; B,
144 Me.; C, 220 Me.: D, 420 Me.; and E, 1215 Me. or
higher. Multiple-operator stutions are shown ut the end
uf each scetion tabulation.

ATLANTIC DIVISION
fastern Pennsyicantin

\V'!WJC/? (8 oprs.)
0-499-55-ABCDE
\V?L\/J (ll opra.)
0,550-379-49-ABCD
K3NUM {\3 oprs
78—!66-'{?-%8

WHW\/.( (12 oprs.)
'%44-’35—-\B
W301/3 (7
66—31 -37—ABCD
VL = 28- 14- 2-B W3FDH/3 (W38 FDH JL 7
KN3SZRB/3 22- 11- 2-B GFN) 10, 9‘52-2.)6—ul7-
4CCX /32 (Multiple-opera- W'«RDZ/3 (6 ONrs,

tor) 44,770-764-55-ABCDE 29—259—31-AB

Highest station in the June V.h.f. Party? WPLR/@, at
12,300 feet elevation, near Mt. Evans, Colo. Trailer in
back of the station wagon was built especially for ciub
emergency work by the Mile-High
Highbanders Club of Denver.

QST for




W3JIMP ( \7\'3JI\£P hJJPL)

37-30-AR
hJLNN/a gWBJLQ, K38
4R4-202-32-AB
W3HCW, /'! (4 oprs.)
449, -zH 21-AB
K3ABC/3 (4 oprs
34 axo-luu-zo— A
W3AD/3 (l‘i nnm )
H6-2 B
R Ml' )

$744-
I\JLQR/J (I CQI
8—1‘ 2-10-A
K3JRO/3 (hJs JRO HWH)
660- 55-12-AB
Md=1el=1.C.

K3LNZ 5096-182-28-AB
K3AZH  4089-139-29-ABD
WATYH/3

4000-160-25-A

W3CGY

3596-104-3
W3TFA  483-
KN3RGA! 268~
W3HB 246~
KioBlU  175-
W3LUL 14
K3NCL  140-
K3CFD 5
WiNQC 0
l\ N il\’UT

24
l\NJRI’Z/‘t 14-
\"nzyuz (11 oprs.)
246- 677—06-ABCD
\\SYM\\ /4 (4 oprs
5293 900.31-A
l\ALRM/B (8 oprs.
20401 96-15-R
W3CBW (Kis OWX OYC
RGD) 2806-176-16-AB
K3MOY (K3s KST MOY)
1926-107-18-A

Southern New Jersey

K2 [TP 11.960-386-31-A.

W2REB  Kl. -35-

KESX H 7 7743-267-29-A
EMB

WAZE
5904-135-41-ABD
W2BLY 3977- 5&—41 ABD
4-26-AB

l\t

\\'A2TQV/2 TQV

(WA2s
682- 62-11-B
U extern New York

K2ERQ? 7722-2.54-3{ AB
K2YCO  3260-16
K2GUG "l42-123-17—ABC
W2RQD/2

1921-113-17-AB
WA2YFF 1800-120-15-A

\\’A2KND
1725-115-15-AB
WA2VAI ¥8R82- 63-14-A
K2LOK X0U- 80-10-B

W2ROA 736~ 92- 8-B
W2UTH  3K7- 43- 9-AB
WAZKVN 315- 63- 5-A13
WA2ROK 205- 41- 5-A8
W2UAD 1%Y- 63- 34-B
WAZOPK 164-— 41- 4-A
'2Q) 40- 2-13
\\«',\2]\'141\1 JX- 19- 2-8
WA2KKI 2 2- 1-B

K21XJ/22 (5 oprs.)
1K, Nl(l—.{zﬁ-5)—‘\l}('
K2RRM (9

6.2: (6 ih2—44-/\ BC

\\'21\1AU/Z (14 ij
13,000-3 {-40-ABCD
K2r0X (10 op

T2 2—22& 32-AB
WA2VMB/2 (12 oprs.)
2-250-28-ABC
K20VB/2 (Kzs AHR OVB,
W2EJ

0)
6Y70-194-34-ABC
W2ZKF (7 olprs.)
0-171-32 ABCD
h2hKA/2 (¥ oprs.)
9—218-21 ABD
WAJVCM/J {6 ODrs. )
0-179-18-ABC
WAJPJD/J (4 nprs )

54-16-AB
K2TVB (hz [‘VB \\'AZTHS)
1666-119-14-A
K2KTK/2 (5 r)pr .)
1200-100-12-AB
K2DUR/2 (N oprs
1- 51-11-A18
WA2CY\X (\\ A28 C YM vca
Ve 195- 5-A
WAZ-

3Y- f
K2I)NN/2 (KZDNN
TCZ) 117- 39-

I1”"estern. l'ennsylpanla
W3ERUE 450(\-1 17-36-ABCD
WiBWU 2-AB
K3KGC 3260 0-A
W3UMY 114U0- 57-20-AB
K3DXV  430- 47-10-BD
WIDIM  304- 3%- 8-A
W .H\\\’H]’l(ll oprs.)

ld-35

W3IlICA /3 (R o
{20—250—4“— ABC
KJHhh/J (6 oprs

422, 5—167-25-/\[5(‘[)
WIWFZ/3 (Wis 8YY WEZ)

$124-142-22-A
K3GFW /( (W3s CUK ZQU
K3MU

- 78-21-AB
K31GC (de lGC 1GP, KN3-
Ska) 352- 32-11-A
CENTRAL DIVISION
Liltnots
3654-170-21-ABC
3 14 A

16K~ 5 B
16%- 24- 7-AB

Youngest v.h.f. contest winner? Ronnie Rusk, K3HGA,

Croydon, Pa., made a 303-33-10,131 record on 50, 144

and 220 Mc, to win the Eastern Pennsylvania Section
Award,
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Could this rear view of K20VB/2 have something to do
with the location being known as Mt. Chaos?

10A 135 ABC
K9FQO/9 105- .
KAVC7 $0-
KICGD &9
WYAXT 20-
KYRUJ 16~
KYKRI 16-

WNYRIY  12- .
KIHDE? (K93 HDE OQV
VUX)  7300-390-20-AB
WAYAHZ (WA9AHZ, K9-

TWE)  6300-3156-20-, AR
ROINY (K9 JXY CHZ AKS)
5022-186-27-AB
K9VIS lMlxItlul&am-rmor)
4200-240-20-A18

K9ZWJ (K9 UUT0 ZWJ, WY-
M EM) 3489-174-20-AB
KYIUM/Y (_5\9% l-,\\’.l HIM)
24.

(K9s HQW IKP
1E4Y- Y7-17-A
KIGBG (K¥Ys GRG WNMU)
1100-110-10-A
K9BBN (KS9st BV RBRI’10\)
387- 53- 7-ABC

Indiana

K9QCB  7560-315-24-AB
KOMMH 5106-222-23-AR

WOMHP
2112- 90-22-ARCDE
hQQ\{S 1190-119-10-AB
KYMZV
25- h9- 15-ABCDTE
KK 5(! $6-14-AB
KOWZB  488- 61- %-AB
WIYDP  320- 32-10-A
KILVK  312- 39~ 8-\
KIGETL 150- 25- 6-A
KYYTIA? (Kﬂs SGV UIDW
YTA)  5394-1R6-20-A

WIREG (Ks“ FQ. KYLY A)
2%56-136-21-AB
Wisconstn
WaICT - 7100-284-25-AB
waJor 532- 3K-14-AB
WoTQ 46%- 36-14-A8
WOKRT (6 oprs.)
18- 9- 2B

DAKOTA DIVISION
South Dakata
KQU DZ

WpFJ 7 2 4= ]2-
Minnexote

KOAOZ 6Y6- 58-12-A

DELTA DIVISION
Loutstanu
W5GKP 9945-221-45-4B
K6HNP/5

-JR~ \B
K5ZQX  612- 361
WASAVQ (“'ASS A\VQ A\VF)

T'ennexyee
WA4AJC 2760-138-20-A
LK 1475- 58-25-ABD
664- B3- ¥-A,
539- 49-11-A
K4RUF/42 (4 Oprs.)
6496-224-29-AB
K4KFO/4 (W A4RJS,
KFO, WV

4T7ZG)
1176-174-24-AB
W4SKH (6 onr‘l)r’
W4ZZ,4 (K4FPT, \\'47“)
1- 5-A

K4-

GREAT LAKES

DIVISION
Kentucky
K4RZK 2700-150-18-AB
KAKWJI  1040- X0O-13-A
WA4CTL  10= 5= 2-A
Michiian
KSSRE 30 24-1 6-24-AB
KBBGZ v 84- 91-24- B
WRYIO Hm-n.-m-u
KRJRM  792- 66-12-A
KEL1XU 612- 66X~ 0-A
WRPET 324- 32- 9-BCD
RYC 125- 25- 5-AB
2-B
3-8
0- 356~ 2-AB
K8SBN 18- u- 2-A
KKC1H? (4 oprs.
S .¥16-287-28‘AH(‘D
K8NBG/8 (4 oprs.)

75- '!9-2’)— AB
K83MC (I\Ks SMC PZZ YZR)

30K0=-154-20-A H
KK\VPI/R KN8-
RH)

(K8WPT,
! 921-113-17-AB
KRIZP (I\K DVR JZP SBH)
50- R5-16-AR
K8OHC (hRs ()E%g‘u’l'Q)
WRIXU (\VNRBRH WRJ\U
KRUTOF) 380- 76- 5-A

6-300-24- A
.‘:72-162-2.¢-ABC‘D

CRNS
LB ICY 2437-123-19-AB
WRCZD  1836-108-17-A
WEIRN 1274~ 91-14-AB
KRYX 1116- 93- 12-A
K&DQW 1071- 63-17-AR
K8PRE B64- 72-12-A
WEMOW  75R- 63-12-AB
KICRQ/X 500- 50-10-B
KXVGT, 60- 46-10-AB
KRBHH  300- 50- -B
KEPLD 215- 43- 5-B
wxiprT 57- 14- 3-R
WRQL.J 30- ]0— .'(-B
w XHRI/X‘ (10 o)

09 483 14—‘\R

wsceer (1.4 oD
420—.{00-'2()— '\B("
KSYOG/R (7 oprs.)
22RR-176-13-AR
K&NLT (\VSL‘(l_}l héil\{LT)

((.‘on{znued on page 142)
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The panel is of standard rack width and 8% inches high.
From left to right along the bott m are the microphone
connector and audio gain control, the two carrier-balance
controls, the sideband-selector switch, driver tuning con-
trol, mode switch, VOX and excitation controls, pilot lamp
and key jack. The band switch is at the center of the panel,
and the final-amplifier tuning and loading controls are at
the top. The ARC-5 dial at the right controls the v.f.o.

Another Phasing-Type S.S.B. Exciter

Some Modifications of the Basic K4EEU Design
BY RICHARD L. EVANS,* KOYHT

previous designs were reviewed to deter-

minc what type of exciter might appeal to
me most. ‘The accompunying diagrams and photos
indicate the result. The unit combines features of
three previously described designs as well as
few variations of my own.

The cireuit is basically that of the exciter de-
scribed by K4EEU.! However, the beam-deflec-
tion-tube balanced modulator deseribed by
K2FF?2 and the vifo. and VOX ecircuits of
WGTEU's Sideband Package ® have been ingerted
in place of the corresponding sections used hy
IK4EEU. In addition, pi-network output has been
substituted for the multiband tank arrangement
used by both W6TEU and K4EEU. A 6CIL6

* 117 Sauk Trail, Park Forest, [llinois.

! Kelley, *“ A P’hasing-Type Sidebander,” QST, Novem-
ber, 1959,

* Vance, * Exciter Circuits Using a New Beam-Deflection
“Tube,” QST, March, 1960.

% Bigler, “* A Sideband Package,” Q87 June, 1938,

!FI‘ER deciding to get my feet wet in s.8.b.,

drives the 6146 final. Sufficicnt output is obtained
from the balanced modulator to drive the driver
stage directly without the need for un intermedi-
ate stage. Reference should be made to the three
articles mentioned for any details that ware not
made clear here.

Construction

The unit is assembled on a 17 X 13 X 3-inch
chassis. Many of the components used were from
surplus or old TV receivers ag suggested in the
reference articles. Suitable standard-component
substitutes are listed here along with the dia-
gratns, ‘The low-level r.f. eoils were wound us
deseribed in the previous articles. Approximate
inductance values are given here so that those
who prefer not to wind their own can make
seleetion from availuble ready-wound coils in the
instances in which such coils will make aceeptable
substitutes. Powersupply components were sal-
vaged from an old TV set.

Top view of K9YHT's s.s.b. exciter, The

sideband generator occupies the left-

hand side of the chassis, with the re-

mainder devoted to the v.f.o., band-

heterodyning circuits, final amplifier
and power supply.
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Fig. 1—Circuit of K9YHT's sideband generator. Resistances are in ohms and resistors are 2 watt unless indicated other-
wise. Fixed capacitors of less than 0.001 uf. should be mica or stable ceramic; others may be
disk ceramic except those marked with polarity which are electrolytic.
C1, Ca—Miniature air variable (Johnson 30M8 /160-130).  Rs, Rs—Wire-wound control.
Ca—Differential capacitor {Johnson 25LA15/167-32). Si—Four-pole 5-position rotary switch (see Figs. 2, 3 and

J1—Microphone connector. 4 for other poles; see box for functions).

Li, L2—4-30-mh, iron-siug coil (adjust to 25 mh.). S2—D.p.d.t. rotary switch.

La, Li—Approx. 18-mh. iron-slug coil; Ls has 3-turn link, Ti—Tube-to-line transformer (Thordarson 22591, Triad
Ri1, Rs, Ra—Linear-taper control, A-53X).

Rz—Audio-taper control. Z;—Audio phase-shift network {B & W type 350).
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Referring to the photographs, the left-hand
side of the chassis is devoted to the sideband
generator. The two VR tubes, a filter capacitor
and the voltage-divider resistor 29 (Fig. 3) are
mounted at the rear. Immediately in front of
the resistor are the 12AT7, 6AUG6 and relay of the
VOX system. (‘The transformer in front of the
relay is the audio output transformer, T'y.)

In the audio section. strung out along the left-
hand edge of the chassis are the 12AT7, 12A07
{erystal alongside), 7'y, and the plug-in audio
phase-shift network with the 12ATT7 audio output
tube to the right.

The r.f. section occupies the right-hand half of
the chassis. The three-scction v.f.0./first-con-
verter tuning capacitor, mounted against the
right-hand end of the punel, is one found in the

Bottom view showing the v.f.o.
coil and trimmers in the shield-
ing compartment in the lower
left-hand corner. The loosely
coupled coils between the two
converters are just above the
mode switch. The driver tuning
capacitor is mounted on the
bracket at the center
of the chassis.

3-6-Mec. ARC-5 Command receiver. The ceramic-
form v.f.o. coil aud trimmer capacitors are below
deck in a shielding box. The 6AH6 is to the rear
of the tuning capacitor, near the right-hand edge
of the chassis,

The 6CB6 crystal-oscillator, second-converter,
and driver circuits are in individual shielding
boxes near the center of the chassis. The boxes
were salvaged from a surplus unit. They have
feedthrough insulators in the bottoms which ex-
tend below the chassis, making connections con-
venient. The slug-tuned coils associated with
cach stage are mounted in the top of the box in
cach case, where they are readily accessible for
adjustment.

The crystal-oscillator box is the one nearest the
panel, with the 6CB6 mounted in front. Two

Close-up shot of the 6146 final am-

plifier. The pi-network coil is mounted

vertically alongside the tube. Tuning

and loading capacitors are above on

the front wall of the enclosure. The tube

to the left is the power rectifier. VR
tubes are to the right.
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Fig. 2—Band-converter and driver circuits. Resistances are in ohms and resistors are /2 watt unless indicated otherwise. Fixed capacitors of less than 0.001 uf. are silver mica (SM), mica

50

+20WV.

or stable ceramic; others may be disk ceramic except those marked with polarity which are electrolytic.
L:sc—Approx. 40-uh. iron-slug coil; used on 7 Mc. only.
Liy—Approx. 2.5-uh. iron-slug coil (11 Mc.).
Liz—Approx. 1.8-uh. iron-slug coil (18 Mc.).
Lis—Approx. 1-ph, iron-slug coil (25 Mc.).

C;—Triple-gang air variable {Bud MC889). Li—Approx. 20 uh.: 30 turns No. 26, 1-inch diam., 1 inch
C5—10-50-uuf. zero-temp. trimmer (CRL 823-BZ). long (National XR-60 ceramic form with slug
Cs—4-25-puf. neg.-temp. trimmer (CRL 822-CN). removed).
C;, Cs—3~30-uuf. mica trimmer. L7—3.5-hy. filter choke (Stancor C-1080).
w Cs—Variable air capacitor (Johnson 35R12/149-2). Ls, Ly—40 turns No. 34 enam., close-wound. on Y2-inch
¥~ Jo—Open-circuit jack. iron-siug form (Nationai XR-50 form). Forms are
~ Ls—Same as Ls. mounted paraliel, spaced % inch center to center.

R7—Wire-wound control.
S)—See Fig. 1.

S3—Six-pole 5-position ceramic rotary switch (see Fig. 3

for other sections).
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Fig. 3—Circuits of the output amplifier and power supply. Resistances are in ohms, and resistors are Y2 watt unless
indicated otherwise, Fixed capacitors marked with polarity are electrolytic;
others are disk ceramic except those marked M which are mica.

Cio—Neutralizing capacitor (Bud NC-853, Hammarlund
NZ-10).

Cii—Air variable, 1000-volt rating {National TMS-300).

Ci2—Air variable, broadcast-replacement type.

CR;— 130-volt 20-ma. selenium rectifier.

11 —6.3-volt lamp.

J4—Chassis-mounting coaxial connector.

Lis—34 turns No. 18, 1-inch diam., 14 turns at 10 t.p.i.
(C11 end), plus 20 turns at 20 t.p.i. (lllumitronics
Pi-Dux 820-D-10) tapped at 7, 11, 14, and 21

TABLE 1
Second-Converter Coils

Rand (&) L
(Me.) (pnf.) (uh.)

7 47 8

14 47 2
21 22 1.5
28 2 0.8

octal tube sockets set in the left-hand end of the
compartment serve as receptacles for the four
erystals. The 6X8 first-converter tube is mounted
near the right-hand end of this box.

The central box contuins the second-converter
ontput circuits, with the sccond 6X8 mounted
near the left-hand end. The output cirenits of the
driver stage arc in the third box, and the 6CL6 is
mounted close to the left-hand end.
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turns from C11 end.
Lis—Filter choke (Chicago RC-12200).
Rs—Linear-taper control.
Ry—Slider adjustable.
S;—See Fig. 1.
Sa—See Fig. 2.
S;4—S.p.s.t. toggle switch,
Ta—6.3-volt 1-amp. filament transformer.
Ts—Power transformer: 800 volts c.t.,, 200 ma.; 5 volts,
3 amp.; 6.3 volts, 5 amp. (Stancor PC8412).

The final-amplifier components are mounted
in a larger enclosure at the rear of the chassis.
The pi-network coil is mounted with its axis
parallel to the 6146, The tuning and loading
capacitors are mounted above on the front wall
of the compartment. Long shafts extend to the
controls on the panel.

The individual ceramic wafers of the band
switch are mounted within the compartment of
the circuit with which each is associated. ‘There
are two wafers in the 6CB6 oscillator box, und
two in the final-amplifier compartment. The two
remaining enclosures have one wafer cach, The
wafers are mounted so that the shaft holes will
line up accurately when the compartments are
mounted on the chassis. Instead of the usual pointer
for indicating the switch positions, the switch
shaft is fitted with a dial whose band markings
appear through a small hole drilled in the panel.
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(FIG.I)
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L—g ®(FIG 2)
""" :{ 000

:I:Ol

1277

6AUBA

RCVR.
VOICE COlL
Fig. 4—VOX control circuit. Capacitances are in uf. Resistances are in ohms and resistors are Y2 watt unless indicated
otherwise. Capaciters are paper or ceramic,
$1—See Fig. 1,
T4 —Output transformer: 5000 ohms to voice coil.

K1—5000-ohm d.p.d.t. relay.
Ra, Rio—Linear control,

The cabinet is homemade of aluminum angle
and perforated sheets fastened together with
rivets,

Adjusitment

Alignment and adjustment procedures are cov-
cred in the articles previously mentioned and also
in the single-sideband chapter of the ARRL
Hanlbook. Carrier and unwanted-sideband sup-
pression were easily obtained and appear to be
entirely adequate, although no actual measure-
ments have been made. Initial on-the-air re-
sults have been most gratifying and signal re-
ports have been universally good. My thanks

[~

o
+2I0V. 6.3V,

-40V.
(FROM FI6.3)

TABLE II
Driver Coils
Band C L
(Me.) (upf) cuhel)
3.5 17 19
7 (313 4
14 33 1.5
21 20 0.7
28 47 0.3

to the authors of the reference texts for thexr
ideas and assistance.

B Strays %S

In the midst of international acclaim for
Telstar, G5CV comes forward to claim that he
was the tirst to receive direct transatlantic TV
from the United States, on Sept. L7, 1930. He
suys that what he suw were “sceret’’ transmis-
gions from New York to a recciving station op-
erated by the German government.

Oldest ham? W9YSZ points out that just a
vear ago we recorded that WHOBD renewed
his ham ticket at the age of Y2, and now must
he 93 years old.

-—eemm
You must have heard about it, but have you seen it? This
is a model of the Telstar experimental communications
satellite. The chamber is lined with pyramids of foam
plastic that absorbs radio energy and simulates the radio
environment of space so that engineers can test the an-
tennas. Broadband transmitting and receiving antennas
girdle the satellite, while a beacon antenna is at the top.
Patches of solar cells on the shell of the satellite convert
sunlight into electricity to provide power. Designed and
built by the Bell Telephone Laboratories, and launched
into orbit on July 10, 1962, the first Telstar appears to
have been an outstanding success.
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DX-100 Modifications
Some Old, Some New

BY GILBERT L. COUNTRYMAN,* W4JA

of yeurs ago wus the Heuth DX-100, and

thousunds remain in use, doing an outstund-
ing job on the uir. The transmitter is excellent for
c.w. and A3 phone, but the efficieney and operat-
ing ease can be improved by several modifications
which fall naturally into three classifications —
those considered necessary, those desirable and
those that are optional, depending on individual
preferences. Not. all of the modifications to be
described are original with the author, und some
have been previously reported. However, it was
felt that readers might like to have the informa-
tion ussembled in one spot.

()NE of the most popular transmitters a couple

Necessary

Foremost is replacement of the cabinet —
which the author considers essential, us chunging
u couple of dozen bolts and wrestling with o 100-
pound chassis cvery time you want to chunge a
tube or touch up the v.f.o. calibration is for the
birds. Heath will furnish their standard DX-100B
cubinet with u hinged door on top (part number
90-40), price $27.00). After ten minutes' work on
the rear with a rat-tail file, the IDX-100 will fit
perfeetly. In addition to increasing the conven-
ience, it makes the transmitter considerably more
compact snd attractive looking.

The urid-block keyving modification recom-
mended by Heath is necessary if good c.w. charue-
teristics are desired, and they will send their
modification instructions free upon request. The
installation is eusy to make and the cost is negligi-
ble. Their instructions show one eapacitor desig-
nated “CX " and the text suggests a 0.15-uf. unit.
The author has found that a 0.22-uf. capacitor
gives better characteristics confirmed by on-the-
air reports and by checking with un oscilloscope.

The 27K Li-watt resistor in the 5763 grid cir-
cuit must be replaced with a 2-watt job, otherwise
the resistor heuts up and the grid drive will
gradually fall off. Substituting a 2-watt resistor
solves the problem nicely.

%75 Hast Bay St., Charleston 1, South Carolina.

34

A “new look' for the DX-100. The
v.f.o. shaft has been provided with a
vernier drive, as described in the text.
Other knobs have been replaced with
military surplus items. A new 100B
cabinef makes it unnecessary to remove
the chassis for minor adjustments.

Terminal 7 of the 57613 socket und Terminal 1
of the r.f. 12BY7 socket both should be bypassed
to ground with 0.005-uf. capacitors for smoother
operation on all bands.

Desirable

For some reason, perhaps due to slight differ-
ences in wiring technigues, some DX-100s require
neutralization of the Linul amplifier while others
do not. To check yours, tune up the rig on the
highest frequency normally used, turn the meter
switeh to read grid current and slightly detune
the final plate tuning capacitor in both directions.
WARNING: Only a slight detuning is necessary;
don't let the plate eurrent run over 350 ma., and
that for only a sceond or so. 1f this detuning pro-
duces marked changes in grid current, higher in
one direction and lower when the plate is detuned
in the other direction, neutralization is indicated
und is easy.

First, remove the 6146 nearest, the shield, und
then remove the nuts and bolts fastening the
shield to the spade holts on top of the chassis.
Don't try to remove the spade bolts themselves or
you will run into trouble.

Note that the left rear terminal of the 75-uuf.
driver plate-tuning capacitor has no connection
to it. Measure its position and drill a 34-inch hole
through the shield opposite this terminal. Either
put an insulated feedthrough or 2 rubber grommet
in the hole, and replace the shicld. [t’s a little
trickier to replace the shield than to remove it,
but it ean be done. Connect a short piece of stiff
wire — No. 12 or 8o — to the unused capacitor
terminal and bring it through the hole. On the
6146 side of the shield, bend the wire to follow
roughly the contour of the shield and the adjacent
transformer, haltway between the transformer
and the nearest 6146 tube. A length of 214 inches
should project into the 6116 compartment.

Now muke the grid current check again. The
chances are that the grid current will vary only
slightly as the 6146 plate capacitor is tuned
through resonance. It may be necessary to bend
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the wire slightly toward or away from the elosest
6146. When therc is a minimum change in grid
current, your final is neutralized.

The clamper-tube wiring should be madified so
that grid-current indication on the meter will not
fall below zero while tuning up. [t is necessary
only to mount «u single lug strip on the machine
serew adjacent to the elamp-¢ircuit potentiometer
and change the connection from the putentiom-
eter to the other side of the 54- (or 5.55, de-
pending on kit) ohm meter resistor, as shown in
Fig. 1.

The Heath output loading modificution is a
hig help in smooth and accurate loading and will
eliminate one of the so-called coaxial controls.
This modification comes in kit form {No. MK-3,
price $4.95) and is easy to install.

Many hams usc & Monitone type of monitor
requiring r.f. carrier pickup. This cun be ecasily
accomplished, 18 explained below, with a shielded
line {RG-58/U or RG-59. U conx) from the 1)N-
100 to the monitor. Shiclded line is neeessary to
avoid TVI as auy carrier rectifier is an efteient
harmonie gencrator. The system works perfeetly
with either & commereial Monitone, such as the
(ionset, or any of the home-brew monitors that
have been described in QST or T'he l2adio Awma-
teur's Handbook. ‘I'he slight amount of r.f. swiped
from the output is insignificant and does not
affect transmitting characteristies. By using type
BNC quick-conneet coux fittings, it i8 vasy to
disengage the line from the rear of the cubinet.
No connection is made to the chassis or to any
part of the transmitter proper.

The procedure is us follows:

1) Install u BNC panef receptacle on the rear
of the cabinet, centered 414 inches down and 734
inches from the right end (viewed from the rear).

2) Solder the ¢nds of a four-turn coil, ubout 214
inches in diameter, to the receptacle tcrminals
inside the cabinet (one end goes to u soldering lug
attached to one of the machine serews holding the
receptucle ).

3) Position the coil parullel to and as close
us possible to the cubinet without touchiug it and
malke the bottom of the eoil level with the top of
the output coil of the DX-100. B & W coil stock
or an old B & W anteuna link work fine, or the
coil may be homemade. The coil is easily self-
supported by its soldered ends.

A vernier knob on the v.f.o. frequency coutrol
is o big help in rapid zero beutiug of a received
signal, and one can be substituted for the regular
knob if you can use hand tools accurately. Use the
Jackson buall-drive dial deseribed on page 37,
January, 1962, @ST. Remove the dial from the
knob, and the knob and the three brass standofts
from the mechanism. The dial is not used. The
mounting serew furnished eannot be used without
disussembling the 12 X-100 diul, so we won't use it.
Instead, use your 7/64-inch or No. 35 drill and go
through the panel at a point 4 inch from the
center of the v.f.o0. shaft. 'To uvoid dumaging the
componcents back of the panel, you can make a
sleeve to fit freely aver the drill, permitting the
drill to penetrate the pancl but going no farther.
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Fig. 1—Changing connections as shown prevents a reverse
grid-current reading while tuning up.

Thread the panel hole carcfully with vour 6-32
tap, again taking care not to go behind the panel.
C'ut the head off u 6-32 machine serevw, making it
7y inch long. Screw this into the panel, but not
hevond. Slip a thin No. 6 lock washer over the
holt and tighten u 6-32 nut. fastening the holt
seeurely to the panel. Don’t use too much pres-
sure ou the nut or the panel threads may be
stripped. Put the mechanism on the shaft, ut the
same time slipping the 6-32 bolt into the anchor-
lug slot. Tighten the set screws on the shaft,
secure the knob to the mechanism and you are in
business. The v.f.o. coutrol is increased by a
6-to-1 ratio without detracting from the appear-
unce of the punel. The black knob matches nicely
the black meter case, push-button switch, and
trade-mark.

Optional

Most DX-100 owners are aware of the fact that
the switched a.c. output from the auxiliary socket
can be used to control a receiver-input shorting
relay ns well as an antenna change-over relay.
Keep the lead from the relay contacts to the
receiver input terminals short.

The d.p.s.t. plate toggle switch supplied with
the kit is a little light for repeated usc. If you
plan to use this switch for operation, it should be
replaced with a heavv-duty tvpe. The author
uses an external heavy-duty d.p s.t. switch con-
neeted to the remote socket of the 13YX-100, so
there was no advantage to be gained by changing
the switeh originally furnished, which is left in the
off position.

While vou are at it, watch the QS7" bargain ads
and pick up a spare pair of 1625 modulator
tubes, just in case. All other tubes are readily
available ut your locul store, but the 16255 may
be hard to come by in an emergency and it seems
foolish to install new sockets and rewire the
modulator for 807s.

Completion of any or all of these modifications
is sure to increusc vour operuting convenience
and ctlicieney. None of the modifications should
affeet the trade-in value of the transmitter, but
in any event, the rig can be restored to its original
coudition in an hour or so. 57—
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o Beginner and Novice
6GJ5s on 6 Meters

Linear or Class C Amplifier for up to 150 Watts Input

BY LEWIS G. McCOY,* WIICP

HE unit shown in Fig. | and the photogruphs
Tis u 6-meter amplifier with self-contained
power supply that is capable of about 150
watts input on ¢.w. and 100 to 120 watts input us
# plate-modulated amplifier. The unit can also
be used as u Class AB; linear either for s.8.b. or to
amplify a low-powered a.m. signal. Peak envelope
power of about 140 watts input cun be used for
8.8.b. und ubout 55 wutts input us an n.m. lineur,
The umplifier tubes are G(GJ58, a new variety
of TV sweep tube. The 6(1J58 worked so well at
98 Me. in u recently described ! low-frequency
transmitter that it appeared they should also do
a good job on 6. Also, they use the new Novar
basing, which reduces lead length and should be
an advantage for v.h.f. work.

If you happen to have an exeiter that has no
provisions for c.w., but would like to try vour
hand at it, the amplifier is ideal. No modifications
are required in your existing exciter in order to
put the combination on ec.w., since the keying
can be done in the amplifier.

Also, if your exciter only has a couple of watts
output on phone, you can use the umplifier as un
w.m. lincar. It will increase your carrier output
to about 20 watls without requiring any addi-
tional modulation equipment. Of course, if you
want a “*fat’’ a.m. signal, it is a simple matter to
add a plate modulator to the amplifier and get u
fully modulated input of 100 to 120 watts.

Circuit Details

Before coming np with the design shown in
Fig. 1, we tried the tubes in parallel with a pi-
network tank circuit. However, parasitic and

* Technical Assistant, QST
¥ AeCoy, **A ‘Novice Gullon’ or Cencral 150-Watter”
ST, June, 1962,

neutralizing problems wcre so bad — and almost
impossible to cure — that it was decided to gov
push-pull, as shown in Fig. 1. This type of opera-
tion provided a simple means for neutralizing the
tubes, und some experimenting with suppressors
in the plate leads cleaned up the parusitics.

The input circuit eonsists of Ly, Ly and (*. In
both c.w. and plate-modulated phone operation,
the grid leak is returned to ground via &3. When
using the amplifier as u linear, the grid is supplicd
with fixed bias by switching Sz to the arm of 2y
on the negative supply. On the plate side of the
amplifier the tunk circuit consists of (‘4 and Lj.
Ly is the coupling link and the output cun be ad-
justed by ('s, which is in serics with the link line
and ground.

The sereens of the 6GJ5s are wired to the arm
of KN, a 6.3-volt u.c. relay. For e.w. operation, the
sereens ure keyed by K. In the key-up position a
negative voltage, spproximately 125 volts, is
applied to the screens to cut off the amplifier. In
the kev-down position the relay closes and 150
volts positive is fed to the screens, permitting the
amplifier to operate. 8., connected ucross the
keying line, can be used instead of a key us a
standby /operate switch.

In both c.w. and linear operation the positive
screen voltage is regulated at 150 volts by using
a2 VR150 regulator tube. For plate-modulated
a.m. the sereen voltage is obtained through a
dropping resistor from the 4B line, so the screens
will be modulated along with the plates.

A 0-25 milliammeter is used to measure cither
the grid or plate current by switching it across
appropriate shunts. In the grid position the meter
reads its normal seale. For plate current the
weter seale is multiplied by 20, providing a 500-
ma. full-scale reading,

The power-supply components are
mounted along the rear of the chassis.
Sy is at the rear left corner of the
chassis, with Sz in front of it. To pro-
vide adequate ventilation for the
6GJ5s, the top of the chassis immedi-
ately over them is perforated with V4-
inch diameter holes. The controls along
the front, from the left, are the meter
switch, stand by switch, grid tuning,
plate tuning, and loading.
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AMPLIFIER

DECIMAL VALUES OF CAPACITANCE ARE IN uf.;

OTHERS ARE IN puf. EXCEPT AS INDICATED. S AL
POWER SUPPLY - e it
5 IFesv 1 . S%r w000 T
! T
- - R
6DE4 uv.l) 1sV. N /7 100K
Ty £ 3 T
e 20 uf.
v, RE Ly rsov
AC. C‘_ : fY__‘ ~~ +600V.
- _L+ 25K
e Co = 10w
4 Jout /S
SO0V ™,
6DE4 ~ Y+ 25K

% sv.

Fig. 1—Circvit diagram of the &-meter amplifier. Resistances are in ohms, resistors are 1 watt unless specified.

Ci—Split sta)tor, 30-uuf. per section {Hammarlund HFD-
30X).

Ce, C3—Neutralizing capacitor. See text.

C4—Split stator, 26-uuf. per section (E. F. Johnson
167-22).

Cs—75-upf. variable (Hammarlund MC-75-S).

Cs, C7—20-uf. 150-volt electrolytic.

Cx, Cy—30-puf. 500-volt electrolytic.

CR1—Silicon rectifier, 400 volts p.i.v., 200 ma. (Interna-
tional Rectifier 2E4).

Fy, F2—4-amp. fuses, type 3AG.

Ji, J2—Coax chassis connector, type SO-239

J3—Key jack, open-circuit type.

Js—-Line plug, fuse-in-plug type.

K;—Single-pole, double-throw, 6.3-volt a.c. relay Potter
& Brumfield KA5SAY).

Power Supply

To reduce the over-all cost of the unit, the
power transformer, 1';, was obtained from un old
TV set. The transformer is used in & bridge sup-
ply utilizing a pair of 6DE4s and a 5U74G. D.c.
voltage out of the filter at a load of 250 ma. is
approximately 600 volts. The filter choke, Ls,
was also obtained from the TV set. A 6.3-volt
filament transformer i8 conneeted “back-to-
back” to the 6.3-volt winding on 7" to furnish the
voltage for the negative supply. The rectifier /filter
for the negative supply consists of CRy, C's, C7and a
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L1, L2—See Fig. 2.

Ls—6 turns No. 12, 1Y4-inch dia., turns spaced so that
complete coil is 2 inches long.

L4—2 turns No. 12, 1Y-inch diam., turns close-spaced and
coil placed at center of La.

Ls—Choke from TV set, approx. 2 hy., 300 ma.

Mi—0-25-ma. milliammeter.

R1—10,000-0hm control, 1 watt.

Si, S2—S.p.s.t. toggle switch,

Sx, Ss—Two-pole, three-position wafer switch (Centralab
type 1472).

T1—TV power transformer. See text.

T2—Filament transformer, 6.3 volts, | amp.

RFC;—2-uh. (National R-60).

Z,,Z>—4 turns No. 18 wound on a 100-ohm 1-watt carbon
resistor

- 1000-ohm 1-watl resistor. Adjustable bias for the

6(zJ5s is obtained from the control, 1.

Construction Information

The amplifier and power supply are built in and
ona3d X 12 X I7-inch aluminum chassis. A look
at the bottom-view photograph will show that
all the r.f. components are mounted below deck
and along the front of the chassis. The 6GJ5
sockets arc mounted on an aluminum picce
measuring 2 by 314 inches, which in turn is
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mounted on a bracket which measures 214 by
334 inches with a l-inch lip for securing it to the
chassis. Note in the photograph of the socket
plate how the bypassing and grounding of the
various socket terminals ure handled. The cuth-
ode terminals ure bent over and soldered directly
to the tube-socket mounting ring. There are two
gereen terminals on each tube and each of these
leads is bypassed with a 0.001 disk ceramic cu~
pacitor. The capacitor leads must be kept us
short as possible. Also, when soldering, hold the
lead being soldered with a pair of long-nose pliers
or u metal clip close to the body of the capucitor.
This will prevent excessive heat from reaching
the capacitor and destroying it.

T'he grid and plate coils, Ly and Ls, are both
mounted on the stator tie points of their respee-
tive capacitors, €y and (‘4. The neutralizing
capacitors consist of two leads of No. 12 wire,
connected to the grid terminals of the tube
sockets and arranged so thev paruallel the tube
envelopes. They run through the mounting plate
in Millen type 32150 feedthroughs. Although Fig.
1 shows both ‘> and C3 connected direetly to the
plate leads of the G(:J5s, there i3 no soldered or
mechanical connection at the plate side of the
tubes. The wires themselves provide capacitive
coupling to the plates. Z, and Zy are parusitic
suppressors mounted between the C4 stators and
the plates of the tubes.

All power-supply components below deck are
mounted uzlong the reur of the chassis. 7’ is
mounted on the back wall. There is a single
mounting serew on the keying relay. In order to
minimize relay noise, the relay is mounted with
the screw through a rubber grommet on the
chassis top.

Tune-Up and Adjustment

Before turning on the plate power, the am-
plifier nceds to be neutralized. Disconnect the
d.c. plate and sereen lead at the power supply
where the lead leaves the L5Cs point. Turn on the
supply and let the heaters warm up. Set the meter
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This photograph shows
the arrangement below
deck. The power-supply
layout is not critical,
but the rf. layout
should be followed as
closely as possible. The
rf. components are
along the top in this
view, with the grid cir-
cuit at the left and the
piate circuit at the
right.

switch to read grid current and turn on your
exciter. Adjust (!; and your exciter for a grid
current of about 5 ma. Slowly tune 4 through
its range while observing the meter. At one
point you should get a slight ““kick” in the meter
reading. Move the neutralizing wires closer to
or farther from the tubes, working for a setting
that will produce the least change in meter read-
ing when (4 is tuned. Actually, the sctting of the
wires is very broad and we found that getting the
amplifier necutralized was not eritical. When
finished, turn off the power, reconnect the -+B
lead and you are ready to use the amplificr.

For c.w. or plate-modulated a.m., the tune-up
procedure is quite simple. Put S3 in the c.w.
position and set the meter switch to read grid
current. You'll only need about 4 or 5 ma. of
grid drive. Put a dummy load on the output: u
100-watt light bulb will serve this purpose. Next,
switch the meter to read plate eurrent and then
close cither Sy or the key, if you have one plugged
into J3. Quickly resonate the tank ecircuit hy
tuning (4 for a plate-current dip. The lamp load
should light up, and the loading can be increased
or decrcased by adjusting C's, always keeping the
amplifier in resonance with 4. With 600 volts
ou the plates of the 6(iJ5s, you can load the
amplifier to 250 ma. on c.w.

Tuning up for plate-modulated a.m. is similar
except that S; is switched to the phone position
and the amplifier should not be loaded to more
than 200 ma. — or to 120 watts input, depending
on your plate voltage.

Linear-Amplifier Operation

The first step in tuning up the amplifier as an
a.m. linear is to sct the grid-bias voltage. Turn
Sz to the position that puts the arm of 7 in
series with the grids and adjust I?) so that the
arm i8 at the top end of the coutrol (the end
farthest from ground). Turn on the power and let
the rig warm up. Switch the meter to read plate
current and then gradually move the arm of 2y
while watching the meter. With no drive from the
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exciter, set [2; so the “‘resting’ plate current is
below the rated plate dissipation of the tubes.
The rated plate dissipation is 35 watts for the
two tubes, and with a plate voltage of 600 this
amounts to 2 maximum idling plate current of 58
ma. Somewhere hetween 40 and 50 ma. is a good
figure to use.

Next, switch the meter to read grid current and
turn on your exciter. The grid drive (which
should be unmodulated at this stuge) should be
adjusted to the point where the meter begins to
show grid current. Then back off on the drive
unti] the grid current just disappears. Switch the
meter to read plate current und resonate the tank
circuit. What you are shooting for now is loading
that results in a plate current of 130 ma., the
tank circuit being exactly in resonance, with the
grid drive just below the grid-current point.
After each change in loading adjustment, check
the grid drive to keep it just below grid current
until you reach 180-ma. loading with the tank
circuit in resonance.

Now leave the umplifier tuning controls set
and reduce the drive from the exciter so that the
plate current drops to 90 ma. It is important that
you don’t change the controls on the amplifier —
only the exciter should be adjusted for this step.
If you cannot reduce the drive by the exciter
tuning controls alone, you will have to modify
the exciter either by loosening the antenna
coupling in its output stage or by reducing
the sereen voltage on its final-amplifier tube.

Once the plate current of the 6GJ5s is set to
00 ma., as outlined above, you are ready to apply
audio. (Incidentally, if vou happen to have an
output indicator that reads in watts, the output
power registered ut the 180-ma. plate reading
should drop to one fourth ut the 00-ma. reading.)
With a plate voltuge of GO0 this amounts to 54

The method of mounting the sockets
and neutralizing capacitors, C2 and
Cx. The two insulated leads extending
out are the connections to the Ci
stators. As an added precaution for
keeping the area near the tubes
“cold,’’ the screen and heater leads
are run out in shielded leads to the
tie points (see the bottom view).
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7
G Stator G575

Fig. 2—Method for making the Lil2 coil assembly. The

assembly consists of 9 turns of Miniductor (type 3006)

coil stock, %4-inch diameter, 8 turns per inch, No. 18. The

4th and 5th turns are removed, leaving a coil consisting of
6 turns (L2) and 1 turn {L;).

C, Stator

watts input with about 25 wattsa being dissi-
pated in the tubes and a carrier output of almost
20 watts.

Turn up your audio gain control and watch the
plate current of the amplifier as you talk. It
i8 very important that the plate-current reading
stay steady with speech. If it changes, you'll
have splatter and distortion on your signal. Try
to get some honest on-the-air checks from other
hams. Kxplain to them what you are trving to do
and have them check your signal for distortion
and also check the band on both sides of the
signal for splatter. If the plate current changes
with modulation, either the sctup isn’t adjusted
correctly or vou're overmodulating.

For s.s.b. operation, tune-up is similar fo
that for the a.m. linear. The idling plate current
(no excitation) should be 40 to 50 ma. With
unmodulated carrier excitation from un s.s.b.
exciter, the amplifier should be loaded to 230
ma. when the drive is just below the grid-current

(Continued on page 152)
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Armed Forces Day—-1962

Results of Communications Tests

N 19 May 1962 the Army, Navy and Air
O Force joined in sponsoring the unnual

military-to-umuteur cross-band communi-
wtion tests. This vear the three Washington,
D). C., service stations of WAR, AIR, and NSS
had a combined total of 4161 QS0s for the thir-
teen hours and forty-five minutes which were
devoted to this phase of the program. This
averages out to better than five contacts per
minute for the sustained operations and is a
tribute to those who muintained their patience
and proficicney throughout the QRM and QRN
that existed during most of the allotted operating
period. QSL cards have been mailed to all con-
tacts that could be identified in the Summer
1962 issue of the Callbook Maga-ine. If you have
not received your card, you should request
confirmation from the Armed Forces Day Con-
test, Room 5BY6U, the Pentagon, Washington,
25, D. C.

Another phase of the duy’s activities was the
transmission of messuges from the Sceretary
of Defense on e.w. and RTTY. There were 575
perfect c.w. copies of the messuge, and 329 on
RTTY. The gang in Culifornia took top honors
by turning in 78 perfeet, e.w. copies and 61 on
RTTY.

The following is the complete text of the e.w.
message, and a listing of the award winners for
this 25 test:

IN THIS BARLY DAWN OF THE SPACE AGE MM
WHEN PROGRESS IN ALL AREAS OF HUMAN EN-
DEAVOR IS OCCURRING AT AN EVER ACCELERATING
PACE CMM IT IS HEARTENING TO THE COMMUNICA-
‘TIONS SERVICES UF THE DEPARTMENT OF DEFENSE
TO KNOW ‘FHAT AMATEUR KRADIO ENTHUSIASTS

ARE STILL IN THE FOREFRONT OF CONTRIBUTORS
TO MANS RAPIDLY INCREASING WEALTH OF TECH-
NICAL KNOWLEDGE PD AN OUTSTANDING DYNAMIC
DEMONSTRATION OF AMATEUR RADIO PROGRESS
AND ACCOMPLISHMENT WAS KMBODIED IN OSCAR
(MM THE ORBITAL SATELLITE CARRYING AMATEUR
RADIO CMM SUCCESSFULLY LAUNCHED INTO BPACE
LAST DECEMBER PD T'HE COOPERATIVE PLANNING
CMM DEVELOPMENT AND ACTION REQUIRED TO
ADVANCE OSCAR FROM CONCEPTION TO SUCCESSFUT,
COMPLETION BY RADIO AMATEUR MEMBERE OF
TTHE PROJECT OSCAR ASSOCIATION IS CHARACTER-
ISTIC OF 'THE INGENIOUSLY PROGRESSIVE SPIRIT
OF RADIO AMATEURS EVERYWHERE PD IFROM
THE DAY OF OUR PIONEER ANCESTORS TO THE
PRESENT (MM ‘THE SPIRIT OF SPONTANEOUSLY
INDEPENDENT BUT COOPERATIVE ACTION HAS
MADE THE UNITED STATES A GREAT NATION PD
'HIS SPIRIT WILL KWEP US S8TRONG PD IT I8
THE FOUNDATION OF OUR NATIONAL STRENGTH
CMM ENDEAVOR AND HOPE FOR A LASTING AND
PEACEFUL EXISTENCE FOR ALL PEOPLES OF THE
WORLD PD [ COMMEND YOU FOR YOUR PAST
ACCOMPLISHMENTS AND WISH YOU SUCCESS IN
ALL YOUR FUTURE PURSUITS SGD ROBERT 8.
MCNAMARA MM SECRETARY oF DEFENSE BT

Q. Certificate Winners:
WIBAN, wW1BB, WIBDI, W1BMW, WICX, KIHKK,
WIIIB, WITKE, WITZL, WI1JBV, W1INA, KIKBI,
K1KCN, K1KCO, WIMCG, KIMDP, WIMEG, WIMIP,
K1QZV, KIRPZ., KIRYP, WISGU, WISRM, KI1TBB,
WI1UBC, EN1VVF, WIWPR, WI1WSN, WIZYO, K2AT,
WA2BQK, W2BVE, W2BXW, K2CIP, W2CL.Q, W2CO0,

W2DRV, K2ECL, K2EEA/VOI, WA2KQW, W2CGKZ,
W2CGQN, WA2GWS, W2HX, K2lIW, WARIMI,
WA2KIP, W2KLD, W=2KZM, W2LRW, W2LYH,
W2MFB, W2MT4A, W2MZB, W2NVB., K20DG,

This crew was photographed at NSS at about 0200, May 20, after a rather full day of operating. Most of these volunteer
operators had been present at NSS all day, and most of them were or are Navy men of one sort or another. In the
usual order, standing, are Chief Blackwell, W 1IKE, WA4BGD, W4ABY, Capt. Hutchinson {Commanding Officer, NSS),
W3PYW, K2ECQ, K3GIF, W2JAV, WA2FQS, K4BOB, W3AX, W4JXD, Cdr. Kunz (Naval Reserve and Amateur Radio
Liaison), W2RUI, RM3 Rickenback, and K4EF (editor, All Hands). Kneeling are Chief Anderson, W4BWJ, W4GF, KAMXF,
W3BD, RM2 Margo, W4OTN, K3JAL, W6ICM, W8PRA and W SOFH. Some of those present for the operating stints but
absent when the photo was taken were K1RUX, W3JHR, W3YBYV, K4DJW, and about a dozen members
of the U. S. Naval Academy Radio Club.




WA20EY, WA20KK, K2PXM, K2QCY, K2ROM,
K2SAV, K25MC, K288X, W2SWC, W2TUK, K2UBG,
K2UGZ. WA2UNO, K2USN, WA2WEE, W2WH,
K2YQK, WV2ZDN, W2ZMK., WA2ZPR, K2ZQW,
W27UX, W2ZYO, W3ADE, W3AEA, W3BFKI', W3BHK,
W3BKE, W3BUR., W3CA., W3DZL, W3ECP, W3EEK,
W3EHO, W3ENU, W3GJY, K3GOH, K3IINY, K3HTZ,
K3IMR, WR3TPO, K3iZP, W3JHR, W3iJIV, K3KOJ,
W3MCG, K3MNR, W3MYE, KSNGB. W3NGL, K3NLU,
W3NQA, W30BU,. W3PYW, Ki3QiJ, K3RHH,
W3SSL/VO1, W3UIU, W3VD, W3WZC, WHATL, W4ALX,
W4ANK, W4A0, K4AWY, K4BAIL K4BSS/1, WN4CTD,
W4CVO. W4DDQ, K4KID, K4kJJ, K4EKQ, WALFA 4,
K4FJH, K4GFL, WN4GIU, X4GLD, W4GNU, K{4HOIs,
W4HOS/4, W4IBI, W4IFZ, W4IHG, W4IMC, K4I1VZ,
WAJFX, W4JL4A, W4JRA, W4IXD, W4KFY, W4KLT,
W4KR, W4KVO, W4LYV, K4MTL, WINTE, W4ONC,
K4QFK, W4RHZ, W4RKQ, W4RRP, K4SJQ, W4SR,
W4TAI, W4UHA, W4UMO, W4USA, W4VHX, K4VJD,
W4VYZ, W4ZCA, W4HZGE, K4Z5X,"W5AJG, W5ANR,
K5AVX, K5BBX, W5BFR, W5BMI, K5BSZ, W5BW,
WASBXT, K5CAT, KsCCF, W5CCK, W5CKY, W5CME,
W5CSN, WSEGX, WSEPI, W5FCZ, W5C.JH, W5GKYV,
W5G0G, W5GPS/6, WSHFN, W5HPL, WS5HXW,
K5JGZ, K5JNA, WSLMU, W5NDV, W50WL, K5PAW,
W5PVE, KsPXM, \W5QVZ, W5RCF, K5S0I, W5SQB,
W5USA, W5UY, K5UYL, W5VLW, K5VIT, W5S5WEU,
W5ZSX, W6AAQ, WAGAKL, W6AWDP, W6AXYV, W6AYI,
W6BHG, K6BPI, K6CB, WAGCFA., W6CG, W6CKU,
W6CLB, W6CLY, K6DCF, W6DHX, K6DV, K6DX,
K6KLBE, K6EEZ, W6LELT, WAGEMO, K6EPT, WOEY,
WaFHI, W6FVA, WEI'YN, WAFYW, WAIFZC, W6GKZ,
WAG6GRG, W6GYH, K6GYP, W6HIK, W6HTS, W6ISX,
K6JWQ, K6JZR, WAGKFN, W6KHS, WA6LPG/7,
K6MRR, K6MSL, K6MTX, WAMXO., \W6MYP,
W6NKR, W6NXG, W60DX, WGOFK, KGOGE, WGOWP,
W6PBC, W6PCP, W6PTIK, WtQIE, W6QIL, WA6QIS,
wW6QQ, W6RXT, W6RZL, KesHZ, K6SXX., K6TKU,
WAGTTY, WAGULM. K6VVA, W6WAW. K6WAH,
K6WDV, W6WLI, W6eWDPk, W6VTK, W6WUL, W6YDK,
W6YJU, K6YKG, W6ZLF, W6ZPX, W7BHH, K7BPR,
K7BVZ, W7EBS. W7TEWD, K7EWZ, K7TEXT, W7EYF,
W7FBP, W7FEN, W7FIX, W7FKK, W7KFOS, W7FW4A,
W7I'WR, K7GXO0, W7HLU, W7HRM, W7JMH, K7JQK,
K7KYG, W7NGW, K7NIJ, KINRU, K7TNWA, W70CX,
W70DS, K70GF, K7QBI, \V7RBE., W7REZ, W7RWI,
K7SEW, W7SMR, W7TCQ. WASBAG/{. WSRKNM,
WS8BNF, W8CJN. W8CXS, W8DAE, KBEQN, WSFFK,
WS8FVP, W8GGK, W8GMX, K8HHKU, KS8HLR, WS8IBB,
W8IJV, WSILC, K8JIC, K8JZX, WS8LBI, WS8LEX,
K8LOU, WSMHP, WSPEI, WS8PHM, W8QLJ, W8SRLR,
W8SG, W8SQU, WSSZU. WS8TEK, \WS8TN, WS8TZO,
K8VKV, KSTW\W, K8UQW, W8VMP, W8WBC, W8ZEP,
KYAJU, KYARW, K9BFK, WOBM.J, WOCHD, WA9DHI,
K9DMQ, WIERW, WOEUR, KO9EWQ, KYFCC, WIFKH,
WOLCX, K9UDI, WYITOA, WIH PG, WYIDO, WIOIHN,
WOIPJ, WOITV, KYIYC, WOJAM, KUISM, WYKCR,
WILKFK, WYLRV, WOMAK, WINMWQ, WIOKN, K9QBF,
WIQWNM, WOREC, K9RSC/1, WISI'M, WISZR, WITGB,
WOTI, WOTUK, KYUTQ., KyUUT, WYVID, KYVPL,
WIYEX, WOYGG, WIYNK, WIZEN, WIZFA, W9ZMP,
WN@AAL, KBRS, WOCDP, KoCVA, WODTFP, KpDGW,
K#DJQ, W@DLJ, WDZU, WalrDJ, WOFEO, KgIIW,
WeJHS, WaJHY, WaIZN, WOLOE, WoNHZ, WeNYU,
KyOAL, WEOKH, K¢ONO, KgOTH, WORGS, WTUT,
WAUQN, KaVPH, KeVUM, WOWWI, DL4KB, KA2KS,
KIG6AO, KH6RGW, KH6BLT. KII6DNL, KH6DVD,
KHsDLVG, KH6ECX, KH6ELR, KH6EUO, KH6EUV,
KH6FX, KH6UK., KL7TAKD, KL7AL, KL7TEEA, KZ5TD,
VE2AGM, VE3IA.

Ashford, J. Roderick, Baker, S. (.. Belanger, Ray,
Bergeron, Arthur R.. Bonin, Otto (., Brose, Jordell O,,
Broz, Frank, Burgraff, John, Sr., Byerley, Dewey L.,
Clason, G. R., Cole, H. H., Cook, A. .. Cumbece, Marvin D.,
Cunningham, R. L., Curts, Rilly W., Davis. Lurry H.,
Daze, Sidney J.. Degraff, I'. E., Jr., Diaz, Luther A,
Dolack. Andrew, Jr., Doms, Robert I3., Liagerton, 1I. .,
Ebright, G. L.. Ehrman, Robert i.. Elgan, H. C'., Elser,
Tred J., Erikson, Nathan I., Estes, Warren L., iForenkopf,
Sterling, Filipo (N) (N), Fisher, W. D.. Fletcher, 3. L.,
ford, 1. T., Fox, Charles E., Frauklin, Eugene C'., Franz,
L. k., Furlong, R. A., Gaunviu, R, I'., Giovanelli, John A.,
(3lessner, Donald 8., Grissom, 14, R., Guillet, L. G., Hale,
Robert L., Hall, Dennis R., Harper, Curtis, Hiner, W. M.,
Hinkle, Bill F., Houlahan, J, K., Jankovich, L, J., Jones,
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During Armed Forces Day exercises at AASWCW, U.S.
Army Signal Supply Agency, Philadelphia, Miss Barbara
Ann Lipsky looked on with awe as Lt. Sissel worked an-
other station. Loudspeakers were set up so that
passers-by could hear the QSOs.

Billy, Jones, Roy L., Jose, A. A., Kelly, R. G., Kingman,
J. L, Kramer, Alvin A.. Kroll, P. D., Kuberski, Orville C.,
Kuhn, Raymond T., Lungley, L. R., Larmore, Robert A.,
Laycock, Jack D., Lawson, David A., Lee (N) (N), Lemon,
Bill H., Lewis, Earl, Logsdon, James R., Long, Robert R.,
Martin, A. A., McCall, C. R., MecCromick, Roy, Miller,
Dan, Monk, 4. M., Nichols, Paul M., O'Connor, J. 1.,
Kolen, Oleg, Olivares, Robert, Osburn, D. R., Overbo, A. L.,
Pickard, Edward A., Pope, H. C., Pulvermacher, Ray 0.,
Rock. Charles H., Ryan, John A., Sanders, James W.,.
Scharf, Andrew F., Schroder, Keith K., Seals, James D).,
Seidler, K. K., Shearer, C. V., Simpson, G. B., Smith,
Vietor N.. Smich,r(}eurge T., Solomon, Mark, Stafford,
Ronald E., Com Center. (USS Taylor DDE-468), Thom,
R. J., Thomas, James P., Thompson, Robert L., Toler,
Marshall A.. T'ucker. Ronald W., Turner, J. K., Ungari,
Jess A., Vanderhoof, J.. Wagemans, Jan, Wagner, Thomas
J., Vanish, George F., Ware, Murry W., Westney, C. F.,
Whecler, Leonard W., White, David JI., Wild, John k.,
\chrtcndykc, H. D., Yetter, A, W., Zimmerman, R. F.
The Radioteletype messuge was transmitted
ub 600 w.p.M. and the text was as follows:
OF THE MANY AND VARIED AREAS OF INTEREST
AND ACTIVITY AVAILABLE TO RADIO AMATEURS
PERHAPS NONE PRESENTS SUCH A (HALLENGE
TO THE ELECTRO DASH MECHANICAL ABILITIES
OF A RADIO AMATEUR AS ASSEMBLING AND
OPERATING AN AMATEUR RADIO-TELETYPEWRITER
STATION PD FROM LEARNING HOW TO TYPE TO
FINAL AND DAILY ADJUSTMENT OF HIS EQUIP-
MENT (MM A RADIO AMATEUR CAN BiE JUSTLY
PROTUD oOF HIS ACCOMPLISHMENT UPON (OM-
PLETION OF HIS FIRST SUCCESSFUL RADIOTELE-
TYPEWRITER C(ONTACT P> NO COTHER TYPE OF
RADIO TRANSMISSION CMM GENERALLY AVAILABLE
TO RADIO AMATEURS CMM CAN EQUAL 1'HE SPEED
AND ACCURACY OF COMMUNICATION BY RADIO-
TELETYPE PD IN MASTERING 'I'HIS ADVANCED
FORM OF AMATEUR RADIO STATION OPERATION
AN AMATEUR PROVIDES THE AMATEUR SERVICE
A POTENTIAL KFUR EMERGENCY PUBLIC SERVICE
I'THAT I8 UNEQUALLED BY ANY OTHER SINGLE
MEANS OF COMMUNICATION PD T'HE ARMED
FORCES COMMUNICATIONS SFERVICES AND THE
DEPARTMENT ©OF DEFENSE RECOGNIZE THIS
(Continued on page 146)
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o fecent fquipment —

Ameco CN-50, CN-144 and CN-220 Crystal-Controlled

Converters

('*morcm of u suitable intermediate frequency is
4 always a problem for the v.h.f. enthusiust
who wants to use crystal-controlled converters
for reception. The two most popular frequencies
for use with generul-coverage communications
receivers are 7 to 11 and 14 to 18 Me., the choice
hiere depending mainly on whether a high-grade
or inexpensive recciver is to be used. With the
better double-conversion receivers either is OK,
though the tuning rate on the general-coverage
dial is usually a little better at 7 than at 14 Me.
On low-priced or most old receivers (the single-
couversion variety) image rejection is usually
better on the lower frequency.

Thesc considerations are not important to the
fellow with & ham-bands-only communicuations
receiver., He will have to use the 28-Me. runge,
unless he happens to have one of the several
models that have special tuning ranges for con-
verter use. Most of these start at 30.5 Me., but
at leust onc hus its converter runge at 23 Me.
Then, there iy the disparity between receivers as
to.the actual range tuned in the vieinity of the
10-meter band. Some receivers start at 26 Me.
Others start at 27, and some start at 28. We
don’t need to carry this discussion any further
to show that there would be u considerable ad-
vantage in a converter design that will let yvou
use any i.f. you wish, with only minor changes
and adjustments in the converter.

This is the principal feature of the Amecco
Series CN erystal-controlled converters for 50,
{44 and 220 Me. Should you start with, say, a
gencral-coverage recciver, and later you go to
one for the amateur bands only, you do not have
to sell out your stock of converters if you have
the Ameco jobs. Instead, you merely obtain a
new crystul at the proper frequency, make some
simple wiring changes that are detailed in the
instruction sheet, and readjust wccording to
straightforward instruction procedure. Complete
step-by-step instructions are provided with
vvery converter.

50 Mc,, in that order, left to right. The matching PS-1
power supply is at the right.

42

The tube line-up and basic circuitry in the
three converters are similar, Two 6DS4 Nu-
visitors are used in the rf. amplifier stuges.
These are neutralized amplifiers in cascade (not
casrode) followed by another 634 us the mixer.
The oscillator and multiplier, if used, are the
two halves of a 6J6. The 220- and 144-Me. con-
verters are identical, eireuitwise, but the 50-Me.
model is slightly different. in two respects. It uses
only one half of the 6J6 (no multiplier stuge
needed) and it has sowme speeial cireuitry to keep
down spurious responscs.

Two tuned circuits are inductively coupled in
the grid of the first 50-Me. stage, and the antenna
is linked to oue¢ of these. Both amplifier stages
are link-coupled to their following grid cireuits.
‘The 6125+ provides such & low noise figure at 5)
Me. that some performance in this respeet cun be
sacrificed in the interest of improved attenuation
of out-of-band signals. As many v.h.f. men have
found, to their sorrow, 50-Me. converters nced
ull the protection they can get in this respect,
purticularly in areas where population density
and commercial usc of the v.h.f, range are high !

In the converters for 144 and 220, double-tuned
circuits are used between the r.f. stages, but the
antenna lead is tapped directly on the input cir-
cuit of the first stage. Low noise figure is more
important at these frequencies, so no effort is
made to build up r.f. selectivity in the first grid
circuit.

Liberal use is made of shielding, r.f. chokes and
feedthrough bypasses in all models. As in the
crystal-controlled converters in the 1962 ARKL
Handbook, and deseribed in October, 1961, QST,
the 50-Me. job has slug-tuned coils and those for
144 and 220 Me. are tuned with variable ca-
pacitors. Except for the slight mechanical reur-
rungement necded to take care of these circuit
differences, the parts luyout is the sume in all
three counverters. Provision is made for con-
trolling the over-all gain in each converter, by
varyving the cathode resistor in ihe second r.f.
amplifier. This can be used to udvantage in
preventing cross-inodulation in the mixer stage,
when very strong locul signals are c¢ncountered.
When this is not a problem, running the two
eapacitively neutralized stages ‘“wide open’gives
high gain and lowest practical noisc figure.

The i.f. output coil is tapped, so that u con-
nection can be made at a suituble point for any
intermediate frequency. A chart accompanying
the converters shows which tap to use, for uny

1 The munufacturer recently improved thie eharacteristics
of thie converters as to overlowding. Information ou this,
for application to early models, iy wvuilable from Ameco
on request.
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if. from the broadeast band through 30.5 Me.,
in case you find it desirable to change from the
frequency you first purchased. Suitable crystals
for these frequencics are also given.

The converters are designed to be plugged into
the matching Ameco Power Supply, Type PS-1,
though they muay be operated from any power
source that provides 100 to (25 volts d.c. aut 25
ma., and 6.3 volts a.c. or d.c. at 0.84 wmp. The
heater circuit ean be rewired for 12-volt opera-
tion, for mobile service.

-K. P.T.

Ameco CN-50, CN-144 and CN-220
Crystal-Controlled Converters

Height: 214 inches.

Width: 2 inches.

Depth: 631 inches.

Power requirements: 6.3 volts at 0.84
amp., 100 to 125 volts, d.c.. at 25 ma.
(117 volt a.c. power supply is available).

Price class: $50 wired. $35 kit. Power sup-
ply $11.50 wired. £10.50 kit.

Manufacturer: American Electronics
Corp., 178 Herricks Road, Minecola,
New York.

Interior view of the Ameco converters for 50 and 220 Mc.

The 144-Mc. converter is identical to the 220-Mc. one

mechanically, so it is not shown in this detail photo. Note

that the 50-Mc. converter, bottom of picture, has link-

coupled slug-tuned circuits. Extensive shielding and liberal

use of r.f. chokes and feedthrough bypass capacitors
make for good circuit isolation.

The Hallicrafters HA-2 Transverter

£ Hallicrafters Transverters, HA-2 and
HA-6, are usually thought of as s.s.b. devices
for the v.h.f. man, since it is in s.8.b. operation
that the conversion method of generating 4
signal is most often used. Actually the trans-
verters work equally well with any type of emis-
sion, a8 they are essentially linear devices. What
comes out depends only on what you put in.
The HA-2, pictured and described here, makes a
2-meter station out of a. [0-meter one. The HA-6
does the sume on 6 meters, Though the units are
styled for use with other Hallicrafters equipment,
they are adaptable to any station capable of
operating in the 10-meter band.
1t will be seen from the block diagram that the
transverter employs two mixers, one for trans-
mitting, V3, uand one for receiving, 17z; hoth
receiving  injeetion from o single oscillator-
multiplier system. In reeceiving, a 6CW4 Nuvistor
grounded-grid r.f. amplitier, 1, precedes &
6AN4 mixer, V. The [2AT7 Butler oscillator,
}s, uses erystals on 38.666 or 39.333 Me. to
gencrate injection on 116 or 118 Me. It operates
at low voltage, to insure stability. Its output is
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amplified by a 68AH6, V., which feeds both
mixers. The receiver mixer output, 28 to 30 Me.,
is fed through coux to the communicuations re-
ceiver to be used as the tunable i.f. system.

In the transmitting portion a 12ZBY7A mixer
has the 116-Me. injection applied to its control
grid. Energy from a 28-Me. transmitter is fed
into the 12BY7A cathode. Low- and high-level
input conncctions are provided, so the power
source cun be almost any available transmitter
or exciter. The low-level input is for exciters of

Interior view of the HA-2 Transverter. The final amplifier
stage occupies the rear portion of the chassis. At the upper
left are the crystal oscillator-multiplier and amplifier
stages. The receiving portion is in the middle of the chassis,
in front of the shield. Tubes with black shields are the

transmitting mixer and low-level amplifier.
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70 Ant.

Relay
RCVR. RCVR.
RFAMP MIXER 1 F Output
. o Gulpu
y 144-/48, Vi \e4-148Mc./” 28-30 Mc.
@\/L . @— 7o Comvn. Reve: 7 Ant.
- Relay
. XMTR.
' . MIXER AMR AMP.
116-118 M. \ 144-148 Mc. 144148 Mc.
{2V 5360)— (5864
v \6360)—5894)
XTAL 0SC-MULT: AMP. ~—

Xtals

38.666 M . (VﬁA V.ss ,llg-ﬁfc, V2 I/'/ffuc‘
32.333Mc. o \12AT7 gAHS

INDICATOR

LOW  HIGH
JInput, 28-30 Mc.

Fig. 1—Block diagram of the HA-2.

up to 2 watts output. Transmitters or exciters
capable of 50 to 100 watts output should be con-
nected to the high-level input. Power in between
2 and 50 watts may be used on the low-level
input, provided a suituble attenuator is added to
hold the level down.

‘The line to the eathode of V3 has u low-puss
tilter, to prevent harmonics in the driver output
from reaching the mixer. Following the mixer
are 6360 and 5804 amplifier stuges, 175 and V.
Interstage coupling is inductive, for maximum
attenuation of unwanted frequencies. I'ransmit-
ter output depends on the mode of operution.
For 8.8.b., c.w. or f.m. it i8 approximately 50
watts. On a.n. with carrier the output is 12.5
watts.

Becuuse many transmitters and receivers that
would be used with the transverter cover only
the 28-Me. amateur band in the desired tuning
range, it is neeessary to have two or more crystals
in the trunsverter injection system. The one
at 38.666 Me. provides for operation between
144 and 146 Me., the higher one for 146 to 148
Me. when the tuning range is 28 to 30 Me.
Accuracy of frequency indication (assuming that
the erystals are on frequeney ) will depend on the
dial aceuracy of the transmitter and receiver used
for the r.f. power source und i.f. tuning, respee-
tively. In case the receiver or transmitter, or

Bottom view of the Transverter, with the final amplifier
at the lower right and antenna relay in the lower center.

Injection, receiver and low-level transmitter portions
are in the upper right quarter of the chassis.
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both, tune somne frequency range other than 28
to 30 Me., a third or sparc crystal position is
provided, to take care of full band coverage.
Fxample: if the tuning range is only 28.0 to 2.7
Me. a third cerystal at 39.5 Me. will give the fol-
lowing ranges — 144 to 145.7 Me., 145 to 146.7
Me. and 146.5 to 148.2 Me.

The erystal oseillator, multiplier and amplifier
in the injection system run all the time that
power is on the transverter, so drift cyeles with
each transmission are eliminated, as far as the
transverter is concerned. After initial warm-up,
the drift in the transverter should be negligible,
and over-all stability of the svstem will depend
principally on the transmitter und receiver used.

'uning of the transverter is very simple.
Controls as scen in the front view are power on-
off, lower left: range switch, lower right: louding,
upper left: and final plate tuning, upper right.
A 200-ma. meter reads final plate current, and
a 6FG6 indicator tube shows when the trans-
verter is tuned for maximum output. This is

!

The P-26 power supply for the Transverter is built as
a separate unit.
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when the gap between the two shafts of light on
the indiecator is nurrowest. No adjustiments are
required in receiving, other than those needed
in tuning the communications receiver with which
the transverter is used. Receiver noise ligure is
3 to 5 db., and comparisons made between the
transverter and various high-performance v.h.f.
converters show that it is capable of doing an
adequate job in 2-meter wenk-signal reeeption.

Power Supply

To keep down size, weight and heat the power
supply is built as a separate uuit, which can be
ingtalled in any convenient spot nearby. 'I'he
Hallicrafters P-26 supply uscs silicon rectifiers
entirely. 1t delivers approximutely 700 volts at
the 200-ma. transmitter load, 250 volts at 125
., and — G0 volts for bias. Since it is built and
sold as a separate unit, the user of the transverter

ran make power provisions on his own, should
he prefer to do so.
— K. P.T.

HALLICRAFTERS HA-2 AND HA-6
TRANSVERTERS AND P-28
POWER SUPPLY

HA-2, HA-6 P-26
teight: 8 inches Y inches
Width: 17 inches 8 inches
Depth: 974 inches 8 inches
Weight: 221, pounds 26 pounds

Power requirements: (with P-26 power

supply)

105 to 125 v. a.c.. 290 watts

Price class: HA-2, ITA-6. $350, P-26, $100.

Manufacturer: flallicrafters Cou., Chi-
cago 21, Hlinois.

e Maverick 11 is a tunable low-pass filter
X for use with 50-Me. transmitters and receivers.
When adjusted carefully it will provide high
harmonie rejection and maximum signal output
at any frequency in the H0-Me. band. If con-
nected in the line to both transmitter and re-
ceiver, it will also be very helpful in preventing
receiver overloading due to strong local signals
at frequencies above the amateur band. The
indicating unit is an r.f. voltmeter calibrated in
watts, with scales reading 0 to 50 and 0 to 500
watts.

If the sntenna is properly matched to its
transmission line (feed-line s.w.r. close to 1 to 1),
the filter is capuble of handling transmitter power
output up to 400 watts. If there is an appreciable
g.w.r. ou the line the power-handling capability
is substantially reduced, and the meter indication
becomes useful only for relative power.

In adjusting the filter, the transmitter is set
on & frequency in the middle of the most-used
range, und a moderate amount of power is fed to
the filter. Beginning at the transmitter end of
the filter, each trimmer is adjusted carefully for
maximum meter indication. ‘The process is
repeated several times over for precise adjust-
ment. This may affect the transmitter tuning,

The Maverick II 6-Meter Filter

and the tuning and loading adjustments on the
transmitter should be sct for maximum output
when filter tuning is completed. -~ K. P.T.

The Maverick II 6-Meter Filtex
and Power Indicator

Filter Indicator
Height: 214 inches 1 inches
Width: 514 inches + inches
Depth: 3 inches + inches

Power range: 0 to 50 and 0 to 500 watts

Price class: |35

Manufacturer: Gavin Instruments, Inec.,
Depot  Square & Division Street,
Somerville, New Jersey.

The Maverick Il 6-Meter Filter, with its cover removed,
showing the tunable sections and shielding. The trans-
mitter end is at the left. The r.f. voltmeter diode is visible
at the upper right. Individual shields bite into the aluminum
cover, insuring good isolation between sections and low
radiation loss from the filter.

e Strays "5

Worried about damaging those delicate com-
ponents when you solder? For $25 a pound you
can buy a special epoxy adhesive which combines
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high bond strength and high conductivity. Dunno
how many joints per pound you can make with
this material,
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a friendly greeting.

The star of amateur radio rose brightly in 1961. Boosted into space aboard a Discoverer
research vehicle, the star covered the globe, speaking to amateurs world-wcide with

During the brief life of the star, the international spirit of amateur radio reached a
new zenith. From KCAUSB (Antarctica) to KL7DMB (Alaska) and from JAIEC
(Japan) to UR2BU (Estonia) radio amateurs of all nations and political belicfs joined
hands in an international undertaking that made headlines around the world. This
was their star, beckoning them into the exciting new world of space communications.
Even as the star faded and died. the radio amateurs were preparing for newer and
brighter stars. for this was only the beginning. . . .

V.h.f. antennas of KL7FLC (Arlis ll Ice Island, 77 North) glisten
with ice as operators track Oscar's flight over the Polar
area. Initial orbits of satellite were logged, and orbit was
confirmed on 14-Mc. skeds to W6EE, Oscar control station.
KL7FLC was mainstay of Oscar il tracking network.

Oscar I: A Summary of the World's First
Radio-Amateur Satellite

BY WILLIAM 1. ORR,* W6SAI

0400 and 1000 (iMT, Oscar 1, the world's
first radio-amateur space satellite, plunged
into the earth’s atmosphere and was consumed.
Launched on December 12, 1961, at 2042
(AMT, the 10-pound 145-Me. beacon transmitted
the friendly c.w. grecting “HI"" to radio amatenrs
in all continents during its trips about the carth.
In return, more than 570 amateur tracking
stations in ¥8 countrics and 44 states observed
Oscar [ and reported their results to the Data
Reduction Center in Sunnyvale, California.
Over 5200 individual observations have been
logged, ranging froin simple ‘T heard it. ' reports
to complex and sophisticated observations cover-
ing Doppler S-curve data and various orbital
purameters.

Designed, built and tested entirely by radio
amateurs, the Oscar I amateur-radio satellite wus
launched aboard the Discoverer XXXVI space
vehiele at no cost to the government. Two years
of intensive etfort on the part of dedieated radio
amateurs paid off in an earth-shaking blast as the
rocket slowly rose from the Vandenberg, Califor-
nia launch site and headed into @ north-south
polar orbit. Ejected from the Agena purent
gatellite, Oscar 1 went into its own orbit, blazing
a new trail into the future of amateur radio.

This unique radio-amateur space experiment

*()scar Associstion, Box 183, Sunnyvale, California.
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ON January 3, 1962, between the hours of

received wide and valuable coverage on press,
radio and television. ‘The publicity received by
radio amateurs cooperating in this venture was
immense and of great value to the hobby as a
whole. More directly, the launch and subsequent
world-wide observation of the ()sear [ beucon
proved conclusively that the radio amateur is
capable of acquiring and tracking u space satel-
lite, of gaining information from his observations,
and of putting this information to use in the form
of orbitul predictions und parameters.

Response of radio amateurs to Oscar I was
immediate and enthusiastic:

“‘Congratulations to ull, signal 30 db. over noise,"
F3NB (France). . . . “Well done! Thank you for your
ctforts in regard to amateur radio,”” K2HHS (U.8.A). . . .
“*Signal very strong. Best wishes,” 11B9WB (Switzerland).
... “Was a real thrilll Quickly wuthered an audience.’”
WYRPF (U.S.A). . .. “Local pupers wgave front-page
coverage to launch,” WA2DAC (IT.8.A.). . . . “We think
this 18 a fine first for amatenr radio,”” KLTAEQ
(Alaska). . . . **You are to he congratulated on your
marvelous achievement for amatenr radiol' WASMPL
(1.8.A.). . . . “Congratulations on doing such a fine
job,” W2GAX (U.S.A.). . .. “The RSGB considers this
an excellent demonstration of cooperation between radio
amateurs on an international basig,”’ G2UJ (Kngland).
.. . *'l congratulate you heartily on Oscar 1,”" DJ5HZ
(Uermany). . . . “Heartiest ocongratulations,” VE5XP
(Canadu). . . . “Proud to be ussociated with Qgear,”
WOYLO 1USAD. ... *"A wonderful contribution in
modernizing our hobby,” K8PMJ (U.S.A.). . . . “Sincere
congratulations on a job well done!” W5QVZ (17.8.A.). . . .
“Most thrilling thing to happen to ham radio,” WaJOS
(U.B.A)). . . . “My congratulations to those making this
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dream project a reality!” LU9MA (Argentina). . .. “A
very big thank you!” ONL-124 (Belgium). ... “Con-
gratulations for Oscar, launched for radio amateurs of the
world,” YV5BFN (Venezuels). . .

With the congratulatory messages, a continual
tlood of information into the Oscar Data Reduc-
tion Center made the Christmas holiday season
meuaningless to the group of dedicated amateurs
whose burden it was to log, file and anulyze the
(sear reports.

Gradually, out of the flood of reports, the story
of Oscar unfolded. First reports from KC4USB,
KL7DMB, and KHO6UK allowed the Data
Jroup to make a preliminary estimate of orbital
parameters. By early morning hours of December
13th, a sutlicient quantity of reports from the
eastern portion of the United Stutes had arrived
to permit orbital predictions to be made for key
areas of the world. Using paramecters derived
from radio-amateur observations, the Data Giroup
soon was in full swing, issuing ‘‘approach times”
of Ogcur I for the major cities of the world.
Predictions improved as techniques were sharp-
¢ned, and correction data from amateur tracking
groups in other parts of the country were con-
tinually used as a prediction check.

First report of reception over Kurope was
revolution No. 3, heard at 0055 (iMT, December
13, 1961 by G308S and others, including
G3GDR. G30SS ugain logged the signal on
revolution No. 4 and later was interviewed on
the BBC relative to Oscar reception in England.
Note: Special permission has been granted to
all United Kingdom amateurs by the General
Post Office for transmission of Osecar reports to
the United States, waiving the provision against
third-party tratlic in this particular circumstance.

Latest information indicates the last observa-
tion of the signal from Oscar I was made ut 0924
(AMT, January 3, 1962 during revolution No.
339 by (G2DQ. At that time, the satellite was
estimated to be at 50 degrees north latitude,
about 3.6 degrees to the west of (:2DQ, travelling
in a southbound direction. Thanks are given to
the Radio Research Station of the Department of
Scientific and Industrial TResearch, Slough,
England for providing tracking data for Osecar I
for English radio amateurs.

Package Temperature

The “HI”-rate of the Oscar I satcllite served
as an indication of the intcrnal temperature of
the puckage. The ground observer could deter-
niine the rate by counting the number of seconds
it took for the transmitter to send ten “HIs.”
I’he rute can be translated directly into tempera~
ture by means of the conversion graph shown in
Fig. 1. The emissivity of the case was designed to
maintain internal temperatures between 14.5 and
25 degrees centigrade, corresponding to u time
rate of 34 to 22 secouds per ten ““HIs.” During
orbit, the recorded temperature was considerably
higher than expeeted, and as a result, the “ HI”-
rate remained quite fast during the Hight. The
average interior tcmperature of the Oscar I
package as derived from a large number of re-
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Fig. 1 —Oscar Satellite temperature calibration,

ports is shown in Fig. 2 and is representative
until about December 26: ufter thut date the
curve represents a combination of temperature
and low primary battery voltage effect. Tem-
perature data can be extrapolated after this
date from the curve quite accurately until at
the noted time the telemetering data bcame
erratic.

The internal temperature rise of the satellite
package above the meun skin temperature of an
unenergized package is assumed to be due en-
tirely to internal power dissipation from the
trausistors und batterics. When battery voltage
dropped to 71 per cent of original value, the
internal power dissipation was cut in half. This
point was reached on December 29, 1961 at 1200
(GMT. This represented 17 days of battery life,
including approximately 8 hours used for pre-
launch testing. With 29 per cent lower than nor-
mal battery voltage, keyer rate was reduced
su us to indicate approximately a 16 per cent
lower than normul temperature. When battery
voltage was 20 per cent low, keyer error was (2
per cent low. End point of battery life was 12
volts.
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Fig. 2--Oscar satellite package temperature during

useful life of equipment. Graph is average of a number of

individual observations, and is representative until about

orbit No. 215 on December 26, 1962. After that date,

curve represents a combination of temperature and
low primary battery voltage.
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LA4YG near Oslo, Norway, copies Oscar | on home-made
144-Mc. equipment. Henning operates all bands, phone
and c.w., in addition to v.h.f. activity.

Reports were received indicating that one of
the dots in the “I” wus occusionally being
dropped, but this phenomenon has not been
authenticated. Playback of tape recordings and
oscilloscope pictures prove that all dots were
present in all data cxamined to date. If any valid
proof of ““missing dots”’ is avuilable, the Associa-
tion would appreciate receiving the data. (The
time period in question is prior to orbit No. 277,
10437, December 30, 1961. After that time,
battery voltage gradually deeclined from 17 to
12 volts and keying became intermittent. The
keyer ceased operation during orbit No. 280.)

The temperature data revealed a well-defined
dip in the smoothed curve, oceurring on Decem-
ber 15, 1961, starting about 1200 GMT. Accurate

Oscar I Statistics

Frequency : Approximately 111.983 Me.

Power output: 100 milliwatts.

Hl-rate: Function of package tempera-
ture: sce text and graphs.

Apogee of orbit: Approximately 431.1
kilomecters (268 miles).

Perigee of orbit: Approximately 215.3
kilometers (153 miles).

Inclination to equator: 81.2 degrees.

Orbital pcriod: 92-89 minutes.

Maximum Doppler shift: Approximately
7.5 ke.

Distance travelled in orbit: About 20
million miles.

‘Transmitter: Transistor crystal oscilla-
tor on 72.5 Mec.. transistor amplifier
and **Vari-cap’® diodce doubler to 115
Mec. Keyed by transistor multivibrator
and counters with diode logic. Oscilla-
tor keyved in base circuit. Useful life
was 121 hours (17 days, 6 hours).

Battery life: Three wecks.

Antcnna: Y-wave monopole, 19 inches

long.

Dimensions: 12 inches X 10 inches X 8

inches.

Weight: 10 pounds.

Entire internal structurc of package was

c¢necapsulated in epoxy foam to serve as

thermal insulation.
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and painstaking measurements made by 11BBB
(Italy), 11BMV (Italy), F3NB (France) and
others confirmed this dip, und placed the low
temperature point at revolution No. 45 upproxi-
mately at 1630 GMT, December 15, 1961. More
than 30 reports confirm this temperature quirlk,
so there cun be little doubt of its authenticity.

In addition, the packuge temperature reached
a maximum value of 53 degrees centigrade, during
December 14, 1961 at approximately 1000 GMT,
slowly dropping back to a steady value of 52.5
degrees centigrade by 1200 GMT on December
20, 1961, at which time the tempcrature held
constant until battery decline on December 26,
1961 at 1200 (GMT.

It was also noted that temperature indications
observed during daylight hours over the UU.S.A.
average 0.7 degree centigrade cooler than com-
parable readings taken during the night. This
apparent reversal from what commonly may be
expected is credited to the fact that the satellite
had been in sunlight for only about 18 minutes
when it pussed over the continental United
States, traveling from north to south, after
previously having been in the shadow of the
earth for about 36 minutes. ‘The outer casing of
the package had been heated up by the sun, but
beeause of the thermal lag of the foam insulation,
the electronic components remained at a slightly
lower temperuture.

During the initial development work, the
etfeet of internal power dissipation of about 250
milliwatts (transistor dissipation plus chemical
heat of the batteries) was considered to be negli-
gible in view of the over-all heating of the
package from solar effects. However, the heat
insulation of the foam packaging scems to have
been effective in containing u significant amount
of this internally generated heat. This partly
accounts for the fact that the observed tempera-
turcs were much higher than anticipated.

Causes of the well-defined dip in internal
temperature of ()scar on December 15, 1961, are
obscure. Comments are invited from observers as
to their interpretation of this phenomenon. There
are scveral possible explanations, but no firm
aunswers as vet. For example. evaporation of
condensation trapped within the package may
have hud a sccondary cooling effect which lasted
until the moisture was gone. This portion of the
temperature curve surely is open to more study
und speculation.

Propagation

One of the goals of the Oscar I program was
to determine if the average rudio amateur could
receive and track o low-power 2-meter signal at
distances of 1000 miles or more. This goul has
been emphatically proven by the fact that most
of the reporting stutions at one time or another
observed tracks in excess of 8 minutes’ duration.
As the veloeity of the satellite was about 5 miles
per seeond (18,000 miles per hour), the vehicle
traveled 2400 miles during an 8-minute period.
Reception during a pass of this duration occurred
when the track was overhead, while passes more
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distant from the obscrver were of  shorter
duration.

A noteworthy feature of the Oscar 1 signal wus
the abruptness with which it appeared and dis-
appeared, indicating that the rudio range wus
horizon-limited. This feature was true until the
battery voltage near the end of the month
dropped the transmitter power to » point where
the transmissions became extremely weuk. After
December 31, 1961, only those stutious with bet-
ter thau average cquipment aud locations were
able to copy the feeble, intermittent signal. The
lust verifiable reports of Oscur were revolution
No. 339 (January 3, 1962), heurd by G2DQ
(England). Last passes audible over the United
States und Canada were revolution No. 319,
heard by K3CFA, VE2AME and VE3RM : No.
320, heard by VE2UQ and W4ITE; ar.d No. 321,
heard by K6GSJ.

Several stations reported a form of diffraction
effect. The satellite signal was received initially
for 5 to 15 seconds, followed by a quick fadeout,
then reappcarance of the signal as the satellite
came over the horizon. Similar results were
ohserved ays Oscur I disappeared over the horizon
ut the end of the pass. An additional effect was
noted by KL7FLC (lce lslund Arlis 1I, 77.3
degrees north latitude).! The operator was
normally able to ubserve and report on several
pusses in a row. Under normal propagation
conditions every overhead pass was heurd und
observed. However, the Oscur satellite signal was
absent when aurora was present. ZS6SW (Union
of South Africa) also noted that upon oceasion
he experienced difficulty eopying Oscar’s signal
during periods of magnetic storms. ZS1B (Union
of South Africa) reported only two logged
receptions of the satellite in spite of many hours
of observations with relatively good 2-meter
equipment.

KP4AXX {(Puerto Rico) noted a scries of
fluctuations on the Oscar I signal during the
period of December 28-2Y), the satellite having a
eradual, rolling fade as it passed overhead. The
National Bureau of Standards confirmed varia-
tions in electron density thut occurred during the
period of observation, and undoubtedly there is
correlution between the fading signal and the
observed ionospheric disturbances.

It is interesting to note that if Oscar I had
been a repeater, record-breaking v.h.f. two-way
(330s would have been possible. Many coincident
reception reports were logged at the data center.
For example, during revolution No. 46 (north to
south over Omaha, Nebraska), W4ZAJ in Ala-
hama could have had a 6-way 2-meter QS0 with
WOCBE (Culifornia), W5TFY ('Texas), W5AQS
(Texas), KOREE (Kuansas) and KOALAD (Kan-
sag)! Revolution No. 164 (south to north over
Amarillo, Texas) would have permitted a QSO
hetween W4FWH (Georgia) and K6FB (Califor-
nia), a distance of about 2200 miles. Revolution
No. 113 would have permitted a record-breaking
Furopean DX QSO among KA4AO (Spain),

L aAn Unexpected Osear Dividend,” I'echnical Corre-
spondence, QST, Mareh, 1962,
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Fig. 3—Comparison of Oscar | orbit time with hypothetical

92-minute orbit. Because Oscar | launch time was different

from assumed time, plot does not coincide with zero ref-

erence, Graph thus indicates actua!l launch time was §
minutes behind assumed time,

SMGPU (Sweden) and 11BBB (Italy)! Revolu-
tion No. 117 would have permitted a coast-to-
coast QSO between WGSDE (Coronado, Califor-
nia) and W4MVB (Atlantic Beach, Florida}
during the period of 0707 to 0709 GMT on
December 20, 1961. Only two minutes of tleeting
time in this instance, but enough for two dedi-
cated v.huf. men to shatter records und estublish
new turgets to shoot ut. Over shorter ranges, such
as from Midwest U.S.A. to either coast, 7-minute
(3808 could have been regularly made 4/ Oscar
[ had been a repeater satellite! A great opportunity
for amateur radio thus lies uhead — two-way
v.h . sutellite communication over long-distance
paths!

For amateurs having good stution equipment,
maximum tracking range of (scar I was about
1400 miles, which ugrees well with the theoretical
adio horizon of the orbit. Severul unexplainable
reception reports have been received, however,
which demand additional study. W6CQI (Culi-
fornia) for example, heard Osear 1 during a
pass over the South Atlantic Ocean (near the
Iralkland Islands) and WOWVDM (Minnesota)
reported reeeption of u pass well out over the
Pacitie Ocean.

Data Reduction

The trajectory of an orbiting satellite may
be monitored by the use of the very simplest
tracking data: Namely, the times of acquisition
and loss of beacon signals. By a graphic technique
an observer can keep track of a satellite and
muke orbital predictions for 48 hours in advance
with an accuracy of better than two minutes.

The orhit of an earth satellite may be defined
by stating the time and longitude of a north-
bound equatorial crossing; the period, the loca-
tions and heights of the perigee and apogee:
and the inclination of the plane of orbit with
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Fig. 4—From processed data {translated from

ORBIT NUMBER

respeet to the equatorial plane of the earth. If
it is desired to predict future positions of the
sutellite, it is ulso necessury to know the rate
of change of the period and the rate of change of
advance in equatorial-crossing longitude.®

A simple procedure for keeping track of a
sutellite is to count and log the number of
revolutions and their positions about the earth.
Orbit No. I starts ut the time the satellite first
crosses the equator in a northbound direction.
The orbit number advances by one at each suc-
cessive northbound equatorial crossing. \While
the sutellite is deseribing one complete orbit the
eurth is rotating about its axis, so thut the second
sutellite orbit will begin at a Jifferent longitude
from that of orbit No. I. (An exception to this
general case is that of high-orbit sutellites for
which the periods ure multiples of a sidereal
day.)

Oscar 1 was a low-altitude satellite having o
period of about Y1 minutes, with each orbital
crossing advancing about 23 degrees us the carth
revolves bencath the orbit. The nature of the
orbit is determined by the launching vehicle with
deviations from the parent orbit due to the
velacity of separation of Oscar 1 from the purent
vehiele. Additional deviations are introduced
by accumulation of atmospherie drag effects. The
spatial position of the plane of orbit was such
that all daytime observations occurred with the
satellite traveling from north to south and all
nighttime ohservations oceurred on south-to-
north passuges.

A key requirement for establishing the lorution

" Milton. *Making Your Own Orhital Predietions from
Doppler Measurements,” @S87', March, 1962,

be 312 degrees. Curve was plotted from
over 5000 observations and average devia-
tion from nominal curve is less than four degrees.
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of the sutellite was the measurement and record-
ing of time. Muany obsecrvers monitored standard-
time broadeasts with a second receiver and
recorded time ticks on a tape with the simul-
tancous reception of the Osear signal.

Once the satellite signals have been found,
tracked, and the uppropriate times rceorded,
the ruw information must be processed to put it
in usuble form. This wus the job of the Data
Reduction Ciroup of the Osear Association.
Acquisition reports for (scar 1 totalled well
over 5000, and cach report had to be evaluated
to determine its quality, to extract the informa-
tion necessary to determine the path followed
by the satellite Juring its useful life, and to
meusure some of the orbital parameters.

As a point of reference, the Duta Analysis
Ciroup assumed normal line-of-sight propagation
performance and u normal pariod of 92 minutes.
If the satellite varied from this period, or if
ubnormal reception instances oceurred, the re-
duced data would not fit the reference data and
the anamolies (it uny ) would be readily identified
by lack of ugreement with normal ohservations.
The great mujority of data reported to the
Association by radio amateurs uagreed eclosely
with wanticipated line-of-sight propagation con-
ditions. Orbital data differed, however, because
the period of the satellite was not 92 minutes.

The buasic method of data evaluation used in
this study was to translute all reception reports
to their corresponding equatorial erossing times
and longitudes, und to plot the results as fune-
tions of orbit. numbers. Once the reports hadd been
processed to arrive nt this common busis of
examinution it wus necessury to present the data
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in a form suitable for casy anulysis. The method
selected before the flight was to display the
information graphically us a difference between
the observed values and the normal reference
arbit. The hypothetieal orbit had a fixed period of
02 minutes and u tixed angle of longitude advance
(progression ) of 23 degreces. The first reference
orbit was chosen to start at 2136 GMT on Decem-
ber 12, 1961 st a west longitude of 312 degrees.
RBased upon this hypothetical situation, a tabu-
lated reference schedule was constructed by
adding 92 minutes suceessively to the time and
23 degrees to the longitude for each revolution.
The processed data (translated from the coor-
Jdinates of the observer to the ecquivalent
equatorial erossing point) was then compared
with the urbitrary, reference orbit uy to equatorial
crossing time und longitude. The differences
between the hypothetical and observed para-
meters were then added to the table. Thus, us
Oscear T spun its skein about the globe, the chart
grew, serving to magnify any variations in Uscar's
orbit parameters from the hypothetical orbit.
The resulting curves of Figs. 3 and 4, generated
from the processed data, thus indicated the most
probable schedule for Oscar 1, aud could be used
to determine the actual period of the satellite and
the rute of change in angle of longitude pro-
gression.

It should be noted that slope of the tangent
to the time curve of Fig. 3 at uny point is equal
to the difference between the reference period (92
minutes) and the observed period of Osecar [.
Figs. 5 and 6 were generated from Figs. 3 and 4,
respectively, by taking the tungent slope of the
time curve at several po'nts. The dashed curve of
Fig. 5 wus derived from Doppler measurements
made on the satellite by W6VKP and W6VMH,
and is shown us a comparison of results obtained
by two independent mcthods.

It can be seen that the curves of Figs. 3 and
4+ do not intercept orbit No. 1 at the origin,
indicating that the initial counditions assumed
for orbit No. | did not ugree with the reul orbital
parameters of the satellite. The actual conditions
should have been 2141 GMT on December 12,
1961, at 306 degrees west longitude.

Kxamination of duta provided by obscrvers in
ull parts of the world show relatively small
deviations from the nominal curves. The average
deviation of data points for Fig. 3 is 1.04
minutes from the nominal curve. For Fig. |,
the average deviation from the nominal curves is
5.59 degrees. 1t is thought thut the nominal
curves are within 20 seconds (time) and one
degree (longitude) of the true track of Oscar I.
By graphical differentiation of the time curve
of Fig. 3, a period curve hus been generated
which matches smoothly with data gathered
independently using Doppler techniques.

These simple methods used in the investigation
and study of the Oscur I tracking reports could
be duplicated by interested satellite trackers
using their own locally generated reports for
the purpose of producing acquisition predictions
during satellite operations.
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Fig. 6—Longitude progression of Oscar I.

Transforming Reception Reports to

Equatorial Crossing Data

In order to uchieve a common basis for in-

vestigation, all reception reports were trans-
formed to eyuatorial-crossing informution at the
beginning of an orbit in the following manner (to
simplify this explanation, it will be assumed that
the tracking station supplying the data is located
in the northern hemisphere):

The information nceded in the transformation

is the time of closest approach (t.c.a.) of the
sutellite. ‘This is the approximate time that the
satcllite crosses the latitude of the tracking
station and is roughly the midpoint in time
between the acquisition wund loss time of the
beucon signal. A ¢lose nighttime approximation
to the desired equatoriul crossing time may be
made by subtracting Oscar ['s northbound travel
time from equator to observer’s latitude from
the midpoint (t.c.a.) of the observation time.
For most purposes, Oscar 1’s travel time tnay be
calculated on the basis of one minute for each
four degrees of latitude traversed. If the puss
under consideration is & daytime pass, the

satellite is southbound after just having passed

over the polar region. In this situation, the travel
time from the vbserver to the equator to his south
may be added to the t.c.a. to arrive at the mid-
point in time of this orbit. One half 4 period is
then subtracted from this figure to obtain the

equatorial crossing time for the beginning of the
orbit (see Fig. 7). Comparable compututions may

be performed for tracking stations located in the

southern hemisphere.
Equatorial crossing times derived from these
approximations will contain a systematic error

of zero to five minutes in any individual observa-
tion. The magnitude of this error is a function
of the latitude of the observer and the distance
the satellite passes to the east or west of the

observer.” Errors due to latitude will be smallest
at the equator, increasing toward the poles. A
direct overhead pass will have « minimum error
for a given latitude, while passes more distant
from the observer will have an error increasing

with slant range.

As an example, a northbound pass traveling to

the east of the obscrver will have its t.c.a. to
the south of the observer’s latitude, while a
northbound pass to the west of the observer will
have its t.c.u. north of the observer's latitude.
For southbound passes, the t.c.a. of easterly
passes will be north of; and westerly passes will
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Fig. 7—Reception reports must be translated.
to equatorial crossing time at start of orbit.
Night-time orbital crossing (A) is approximated
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(A)
The net
result, therefore, of averaging a succession of

passes in one location will be to reduce this
crror significantly in the final evaluation.

be south of the observer's latitude.

How Many Successive Passes
Can You Hear?

Oscar [ crossed each latitude twice during
one orbit, or about 32 times a duy. This does
not mean that any single observer can hear the
satellite 32 times a day!® In order to be heard,
the sutellite must pass the observer’s latitude in
the vicinity of the observer’'s longitude. Succes-
sive orbits are widely separated at the equator
but they cross each other near the lutitude
which is equal to the inclination angle of the
orbit. As u result, the farther away from the
equator a station is located, the better oppor-
tunity the observer has of hearing several
successive orbits.

The sub-satellite tracks (‘“‘shadow’ of the
orbit on the earth) arc separated by about 1530
miles (great-circle distance) at the equator.
During euch orbit of Oscar [, its sub-satellite
track approached to within about 600 miles of
ench pole, based upon an orbit inclination angle
of 81.2 degrees. At a nominal satellite altitude of
220 miles, the radio line-of-sight is about 1510
statute miles (1465 miles, great-cirele distance)
a8 measured from the sub-satellite point to the
radio horizon. Thus, un observer within 865
miles of either pole would be within line-of-sight
range of Oscar I once during every orbit. The
observer at the equator, however, would be
within line-of-sight range for only onc or two
succesgsive orbits and no tmore. Under these
orbital conditions, an observer at 20 degrees
lutitude (north or south) could hear a maximum
of three successive passes: at 50 degrees latitude,
four successive passes; and at 58 degrees latitude,
five successive passes. Since the orbit of Oscar
1 was not a true cirele with a radius of 220 miles,
the actual number of successive observations
varied from the caleulated number given herewith.

Is the Satellite Pass to the East or West
of the Observer?

Suppose that an observer on the equator at-
tempts to hear three successive northbound orbits
during one evening. He fails to hear the first and
third orbits, but gets an 8-minute track during
the second pass. From these results he can con-
clude that the 8-minute pass wus almost directly

by subtracting travel time of satellite from
equator to observer. Day-time orbital crossing
(B) is approximated by adding travel time
satellite requires to reach equator, then sub-
tracting one-half period, as shown.

overhead and that the first and third passes were
outside of his radio range to the cust and west,
regpectively. The ohserver also realizes that
if daytime passes were being considered, the
longitude of the stution would have to be trans-
lated to the far side of the earth one-half period
earlier to urrive at the true cquatorial-crossing
longitude. Contrariwise, his longitude is the equa-
torial-crossing longitude for the nighttime passes.

As direct overhead passes are not the common
rule, imagine that on the following evening two
orbits are heard, the first for 4 minutes and the
gecond for 7 minutes. Our observer on the
equator can conclude that he was between the
two orbits and closer to the sccond one. He might
reasonably guess that the second pass was 8
degrees to the west of his location!

Observers located up to 60 degrees latitude
(north or south) may use this technique to esti-
mate crossing longitudes with allowance for the
fuct that they may be able to hear up to five
successive orbits in succession. Stations at greater
latitudes are well situated to determine the
satellite period because of the large number of
ohservations they are able to make, but they may
have difficulty obtaining an accurate determina-
tion of the longitude of equatorial crossing.

Latitude Correction Factor -

Observers at intermediate latitudes must take
the effcets of orbit inclination and rotation of
the encth into effeet in determining equatorial
crossing longitude. These effects may be com-
pensated for by the use of an orbit computer.t
If such a device is not available, the correction
factor for the observer’s lutitude may be deter-
mined from Tuble [. Determine the correction

TABLE I
Correction factor to be used in determination of
correct cquatorial-crossing longitude, based on
&2-degree urbital inelination and Y2-minute period.

Latitude of
Observer 0° [ 10° }20° |30° | 40° |50°

Northern | Day | 168.5 | 167 | 166 | 165 | 163 | 161
Hemisphere| Night 0 1 2 3 4 v

1685 170 | 171 172 | 173 | 175
33 | —24 | —25 | —28 | 27 | —-ux

Southern Day
Hemisphere| Night

angle that applies to yvour latitude and add

{subtract if number given is negative) it to the

ohserved satellite longitude to obtain the
(Continued on page 140)

3 Bu;i;ans and Rankins, * Keeping Track of Oscar,”
May, 1962,
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4 Walters, Wells, Hillesland, “Project Osear Measure-
ments and Tracking,” QST, July, 1961,
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As with Building Funds, the initial
stages of construction are always
slow. This photo, taken on August
3, shows the footings in place.
Work is proceeding on the founda-
tion walls, and so the little man in
red climbing the tower will now
have to hurry to keep ahead
of the contractor.

September 1962

Building
Fund
Progress

uMMER is still with us, and it shows in the
».) progress of the ham climbing our Building
Fund tower — that is, he is still moving, but not
cspeeially fast. At the end of July, 2800 amateurs
and clubs had contributed $37,000, with individ-
ual amounts ranging from less than a dollar well
into the four-figure bracket.

Requests for building-fund forms have held
up well, and therc are probably & good many
amateurs on the verge of “buying a brick or
two.” Several clubs have been conducting proj-
ects of several types during the summer, and now
that the autumn elub season is in sight, the pro-
ceeds from these events will be reaching head-
quarters in considerable numbers.

We started mailing certificates of appreciation
for Building Fund contributions late in July.
By the time you read this, the backlog should
have been whittled down to nothing, and our
mailing of the certificates should be on a eurrent
basis. If vou were an early contributor, and vou
haven't received a certificute, please let us know.

At long last, all of the preliminaries are over
with and construction of the new building is
underway. As we write in earlv August, the site
has been eleared and graded, and conerete foot-
ings have been poured. Power shovels, bulldozers,
draglines, mixers have been at work. There are
stacks of lumber for forms, piles of steel rods for
reinforcement. Progress should be rapid and visi-
ble from here out — now the new building feels
like more than a dream. e
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Don’t Miss This Sept. 15-16 V.H.F. Activity

September V.HF. QSO Party

of September 15-16 will mark uuother

popular ARRL V.H.F. SO Party. This
contest which gets under way at 2 p.m. (1400)
vour local standard (not daylight ) time Saturday,
September 15, and runs through 10 r.ar. Sunday,
September 16, is open to all amateurs in the 72
ARRL sections who can work 50 Me. or above.
For purposes of the contest Yukon-N.W.T. (VIES8)
will count us u separate scetion. Contacts count
only when the contest is in progress at both ends
of the Q30.

Just exchange ARRL section (sce page 6, this
(ST) and count one point for completed ex-
chunges on either 50 or 144 Mec.; two points for
contacts on 220 or 420 Me.; and three points for
contacts on higher bands. The sum of these points
multiplied by the number of different ARRL Sec-
tions worked per band gives you your finul score.
Therefore, it pays to contact the same stutions on
different bands to increase both contact points
and multiplier.

A rules change now permits foreign stations
contacted, such us XEs and COs, to count for
score. All foreign contacts count for QSO points,
hut only once for section multiplier per band, even
if in different countries. See rule 4b.

A certificate goes to the highest single-op scorer
in cuch section, us well ug a certificate to the
highest scoring Novice and multiple-operator
station in cach section from which at least three
entries in that speciul category are submitted.

Send to ARRL Communications Dept., 38
T.aSalle Road, West Hartford 7, Conn., for free
log forms as shown on page 60 of June, 1962, QST.
Either follow that log format, or send for the
log forms. Reports should include your cull and
ARRL section, as well as times, culls, and sec-
tions of stations worked. To report the results
in December ST (so you'll know how you did
before the V.H.F. SS starts), we must have the
logs in before the deadline. Logs must be post-
marked by October 8. Good lucl!

Rules

1) ‘The contest starts at 2:00 p.M. Local Standard Time,
Saturday, Sept. 15, and ends at 10:00 p.M. Local Standard
Time, Sunday, Sept. 16. All claimed contacts must fall
within this period and must be on authorized amateur fre-
quencies above 50 Me., using permitted modes of operation.
(“ontacts between stations in different time zones can be
counted only when the contest period is in progress in both
of the time zones concerned.

2) Name-uf-section exchanges must be acknowledged by
both operators before cither may claim contact point(s). A
une-way exchange, confirmed, does not count; there is no
fractional breakdown of the 1-, 2-. or 3-point units.

3) Fixed-, portable- or mobile-station operation under one
call, from one location only, is permitted. A transmitter
used to contact one or more stations may not be used sub-
sequently under more than one other call during the contest.

4a) Beoting: ! point for completed two-way section ex-
changes on 50 or 144 Me.; 2 points for such exchanges on
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220 or 420 Me.; 3 points for such exchanges on the higher
bands. The sum of these points will be multiplied by the
number of different ARRL sections worked per band; i.e.,
thouse with which at least one point has been earned. Re-
working sections on additional bands for extra section
credits is permitted. C'ross-band work does not count. Con-
tacts with aircraft mobile stations cannot be counted for
section multipliers.

4b) Koreign entries: All contacts with foreign countries
(such ay Mexico and Cuba) count for score. All foreign coun-
tries are grouped together as one, and a section multiplier of
no more than one (per band) may be claimed for contacts
with all foreign stations contacted. Foreign stations may
only work stations in ARRL sections for contest credit. For~
eign stations will give their country name in the exchange.

35) A contact pr band may be counted for each sta-
tion worked. Example: W1I1ZJ (k. Mass.) works W1HDQ
(Conn.) on 50, 144 and 220 Me. for complete exchanges. This
gives W1IZJ 4 points (1 + 1 + 2) and also 3 section-multi-
plier credits. (1f W1FZJ contacts other Clonnecticut stations
on these bands, they do not add to his section multiplier but
they do pay off in additional contact points.)

6) Icach section multiplier reqnires completed exchange
with at l-ast one station. The same section can provide an-
gthr:ir multiplier point only when contacted on a new v.h.f.

and.

7) Awards: A certificate will be awarded to the high-
scoring single-operator station in each ARRL section. In
addition, the high-scoring multi-operator station will re-
ceive a certificate in each section from which three or more
valid multiple-operutor entries are received. Certificates will
also be given to the top Novice in each scction where three
or more such licensces submit logs. Award (orumittee
decisions will be tinal. Foreign entries will be grouped under
a separate (1S7' listing.

8) Reports must be postmarked no later than Oect. 8,
1962, to be cligible for awards. Follow the sample log for cor-
rect form, or a message to Headquarters will bring printed
blanks for your convenience. [ ]

e Strays §s

Summer madness again — WA2BBIK,
WA2LKW, and W2SCI wish to have it recorded
that they conducted an 80-hour marathon on 15
meters during early July.

K10PQ claims a different kind of record. In
his 214 vears as a ham he hus owned 15 different
transmitters, four different receivers, and 23 an-
tennas. Despite this shutile of equipment, he has
made 3296 QSOs. And he’s 16 years old. Ah, the
energy of youth!

W6EUM._points out one of our April goofs.
Seems that on page 32 (in the article by Soifer)
we printed “’Uhe launch . . . from the Pacific
Missile Range (Vandenberg to you).” The Van-
denberg AFB has nothing to do with the Pacifie
Missile Range, suys WEEUM. The Pacitic Missile
Range is owned, operated, financed and admin-
istered by the U. S. Navy. Any missile or satellite
launched from an Air Force installation and tak-
ing advantage of the Pacific Missile Range is
doing so in the role of a user only. Sorry, Navy!

QST for



Magnetic-Tape Second Operator

Automatic Calling for Contests and Schedules

BY WILLIAM L. SMITH,* W3GKP/A3GKP

L]

a

s This automatic caller or 'CQ machine"
% makes use of magnetic tape and a
s playback head. Tapes are easily made
u by tone recordings on a tape recorder,
© making it unnecessary to cut or punch
w holes.

o
B

tors to this station is the magnetic-tape
keyer. 1 have never regarded this as a
unique device — it was simply built to do a job
and it does it. But there has been so much favor-
able comment that I have decided to tell about it.

But first 1 had better tell you what it does.
Nimply stated, it makes repetitive culls — the
same old culls over and over as long as it runs.
It does this with rather more flexibility than a
eam-operated **C'Q wheel ” or “V wheel,”" because
the call can be changed in a matter of seconds.
In addition, it cannot stop or be stopped in a
kev-down or ‘““on”’ condition.

You may wonder who wants this, and what
good it will do him, und I must admit that not
every operator will have a use for it. In the first
place, it is strictly a c.w. device. Any c.w. operator
can use it for calling CQ. Traffic handlers can
use it for directional calls, and net-control sta-
tions can use it for calling the net. Official Relay
Stations and those broadcasting code practice
can use it to alert listeners with 4 five-minute run
before broadeasts. V.h.f. operators keeping sched-
ules, operating beacons, or attcinpting meteor-
scatter contacts can put it to work frequently and
will find it a great labor saver. RTTY operators
could also use it to solve their dual identification
problem.

()NE thing which never fails to intrigue visi-

Station Control System
Fig. 1 shows how the keyer is wired into my
station. The heart of the system is the tape
deck, and more details of this will be given later,
* Spencerville, Maryland.

TAPE DECK

The deck is mounted in a relay rack, with the
panel vertical. The tupe loop in use is threaded
on the deck and is kept in tension by a standard
3- or 5-inch diameter tape reel suspended on the
loop. When the tape deck runs and the loop goes
around, the reel secems to turn on an “invisible
bearing.” The tupe loop has recorded on it un
audio tone, keyed to form the desired call. Alter-
nate loops containing other calls are stored on
pegs near the deck.

In the deck, the tape is drawn over a ““‘repro-
duce” or *“‘playback” head. The output of the
head is a keyed low-level audio signal, and it is
fed to the input terminals of the amplifier. The
output of the amplifier actuates the controlled
relay, the contacts of which are connected in
parallel with the hand key.

At this station there is in use a break-in system
which makes the hand key the only transmitter
control for c.w. operation. When the key is closed,
the break-in system disubles the receiver,
switches the antenna, and turns on the transmit-
ter high voltage, all in rapid sequence and without
eur-splitting crashes. As the transmitter is keyed,
all of these relays remain operated, and 1 monitor-
ing tone is delivered to the headset. If the key is
released for a few seconds (the exact period is
adjustable) the transmitter is disabled, the an-
tenna switched, and the receiver activated, again
without clicks or crashes.

The only control used for the magnetic-tape
keyer is a switch for the a.c. power to the motor
in the tape deck. When this switch is turned on,
the tape is set in motion, the tone signals ure
reproduced and amplified, and the controlled re-
lay follows the keying. Operation of the relay is
equivalent to operation of the hand key, and the
radio equipment is switched to the transmitting
condition. When the tape motor is turned off, the
tone signals cease. 1f the hand key is not op-
erated, the equipment switches to receive in a
few seconds. On the other hand, it is no trick at
all to pick up with the hand key where the tape
leaves off, and continue the transmission if desired.

AMPLIFIER  (ONTROLLED  BREAKIN
RELAY SYSTEM
i

Fig. 1—Over-all control system used by
W3GKP. The tape caller drives a relay in

0
parallel with the hand key. The antenna- 5 ...... _—
change-over system is of the automatic TAPE LOOP__|
type that switches to transmit when the key IN USE :___
is actuated and shifts to receive when the HAND KEY CHANGE OVER%
i i KEYING RELA!
key is open for a short interval. SUSPENDED L e
TAPE REEL = e
ALTERNATE )
TAPE LOOPS sVAL
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By now you muy have the idea that building u
tape kever is a big job, perhaps the equal of
building your own tape recorder. This is not the
cuse.

Clertainly unyone who has attempted to de-
sign, build, test, adjust or repair a tupe recorder
knows that there are 1 number of complex factors
to be considered. These include handling the tupe
without breaking it, obtaining truly constant-
speed drive for the tape, reducing hum pickup in
the head, equalizing for proper frequeney re-
sponse, and amplifying the signal with low noise
aud distortion. Let the faint-hearted note that
noue of these are serious problems in the con-
struction of a tape kever, and most of them arc
nonexistent.

In the first place, in a keyer we are concerned
only with a simple tape loop, driven in one di-
rection at a single speed. Since the tupe contains
only a single frequency, there is no need to worry
about frequency response or equalization. Dis-
tortion is no problem, and the tone signal may be
recorded at the highest level the tupe will accom-
modate. Hum and noise can almost be neglected,
beeuuse the relay will follow u signal-to-noisc
ratio of 10 db. or so. Lustly, wow and flutter re-
sulting from eccentric shafts in the tape drive
system might play hob with speech or music, but
they have no noticeable effect on the code signals.

The electronics for a tupe keyer will pose no
problems for the average ham, and I will not
devote much time to it. At the front end of the
system, almost any old recording or playvbuck
heuad ean be used. A head which is worn much too
much to perform properly in a recorder will work
beautifully in u keyver, and that is how 1 came
by the one 1 used. Alternatively, the cheapest
type of replacement head will do.

Most, heads are high-impedance devices, but
deliver a pretty feehle signal — somewhat lower
than that from u erystid microphone. T'he ampli-
fier input stage may look just like one made for
a crystal microphone, and the head should be
conuccted with shielded wire. However, it may be

DETAIL FOR GUIDE-4

Fig. 2-—Sketch showing details of the tape deck. Capstan
(5) is driven by mechanism shown in Figs. 3 and 4.
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neeessary to provide unother stage or two of
guin over what would be used for a microphone.
If the head has more than two wires, try all com-
binations and use the one delivering the strongest
signal.

[ first connected the head to a low-power
wnplifier-modulator {6V6 output stage) formerly
used with a ervstal microphone for sereen modu-
fution. The guain was not quite sufficient for re-
liable keying. Next, T connected hetween the
heud and the modulator a small commercially-
made self-powered preamplifier mude for use with
2 magnetic phono ecartridge and cmploying a
6SC7 double-triode tube. Onee the main ampli-
fier guin was set properly, this worked fine, and it
has not been touched (even the guin control) in
several vears.

The output of the wmplifier must actuate the
controlled relay. In my case the output trans-
former of the little modulator had a varicty of
impedances avuiluble. I selected u winding of
about 500 ohms, rectified the output with a june-
tion diode, filtered it with a capacitor, and ap-
plied it to the coil of a d.c. relay. It worked fine.
[f vou use this system, try to choose a relay which
has a d.c. resistance about twice the impedince of
the transformer winding, and one which is fairly
sensitive and will follow fast keying. Experiment
1 bit with the capucitor shunting the relay eoil
until you find the value which results in the snap-
piest operation.

There are other methods of controlling the
relay with the awplifier output, und one is to
change the last stage to o *‘detector.” The sim-
plest tvpe might be the ‘“infinite-impedance”
configuration with B+ applied directly to the
plate and a high-resistance relay inserted be-
tween eathode and ground. Again, shunt the relay
with u capucitor and experiment with its value.

Tape Drive

Now for the mechanical department; that is,
the tape deck. Let me emphasize that many of
the details are shown ““for information only”
aud need not be copied. Any other arrangement
which meets the basic requirements should be
sutisfuctory.

‘The basic requirements of the tape drive are
shown in Fig. 2. The tupe must be drawn over the
head (2) at o reasonably constant speed, and must
remain in firm contact with the surface of the
head at ull times. The tape is pinched between
the capstun (5) and the pressure roller (6). The
capstan (5) is simply o metal shaft driven by a
speed-reduction system. The pressure roller (6)
is faced with rubber so that the tape will not slip.
It rotutes freely on a supporting post (7), and it
‘s pressed against the capstan by u spring arrange-
ment (8, Y, 10, 11). The route of the tape before
pussing over the head is controlled by two guides
{3, 4). Both of these are fixed. not rotuting, and
one (4) has filed in it a slot or groove 1 inch wide
which just fits the tape. This fixes the distance
between the tape und the supporting panel to pre-
vent the tape from wandering laterally over the
surface of the head. Note in Fig. 2 that the path
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of the tape curves slightly as it passes over the
head. ‘I'he purpose of this is to keep the tape in
firm contact with the head. Some tape recorders
usc spring-loaded felt pressure pads to push the
tape against the head, but in a keyer such pads
would have to he pushed out of the way euch
time a new tape was threaded on the deck. For
this reason 1 wanted to avoid them. The curvature
in the tape will result in good tupe-to-head con-
tact if sufficient tension is applied to the tape.
[ tried a lot of schemes (all unsuccessful) for keep-
ing the tape under tension hefore 1 was shown the
suspended-reel arrangement shown in Fig. 1. This
arrangement was suggested by Mr. M. C. Sprin-
kle, who hung a 7-inch reel on the tape as soon
48 he saw my problem. I have since found that a
$-inch reel works satisfactorily and is easier to
change in a hurry.

When changing tape loops, the tupe is lifted
out of the slot in guide (4) with the right hand.
The arm (8) is then pulled down slightly so that
the pressure roller does not contact the capstan,
and the entire loop is withdrawn. The suspended
reel is removed and placed on the new loop, which
is then installed. 1 can do it a lot more quickly
than I can tell about it.

Capstan Drive

The only other basic requirement concerns get-
ting the right tape speed. If you have u tape re-
corder, or have access to one at some friend’s
shack, you will want to select a compatible tape
speed. (1t's best not to cull CQ at 60 w.p.m. if
vou QS0 at 13, or vice versa.) Of course, the tupe
specd will depend upon both the diameter and the
rotation speed of the capstan (5). The formula
for this is shown at the top of Table 1, where
r.p.an. is the capstan rotational speed in revolu-
tions per minute, D is the capstan diameter in
inches, S is the tape speed in inches per second,
and r is, as usual, ubout 3. (For our purposes we
can forget the .1416.) Table 1 shows capstan
gpeceds for a varicty of capstan diameters and
standard tape speeds.

Table I

Capstan Speed in r.p.m.

For various tape speeds and capstan diameters

608
pom, =
P =D
Cuapstan Speed (r.p.m.)
Capstan Diam. lgin, !4in. 14 in. 4 in.
‘Tape Speed
156 in. per sec. 2386 143 72 36
1% 57 246 143 72
33 1146 573 286 143
7y 2292 1146 573 286
15 1584 2292 1146  &73

If a high-specd motor is used, the smaller
capstan diamcters require less speed reduction.
Diameters around Lf inch are a bit risky, as slip-
page may occur, and the effects of eccentricities
become magnitied. In addition, it is easy to bend a
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Fig. 3—Parts mounted on subpanel (12). Motor shaft (23)
drives idler wheel (16) which, in turn, drives capstan drive
wheel (15) mounted on capstan shaft (14). Turned-down
end (5) of capstan shaft bears against spring-loaded
pressure idler {6) in Fig. 2 to drive the tape.

Lit-inch cupstan with an aceidental bump.

My deck uses a high-speed motor and a Y4-inch
capstan, and moves the tape at about 334 inches
per second. From Table I, the capstan speed
must be just under 600 r.p.m. The total speed re-
duection is 4:1, so the motor must be running at
about 2300 r.p.m. Detuils of the speed reduction
and the rest of the deck are shown in Figs. 3 and 4,
und the parts illustrated are identified in Table I1.

The dotted lines in Fig. 2 show the subpanel
and the posts which support it behind the main
panel. All of the rest of the works are supported
from the subpanel, as shown in Fig. 3. The brass
capstan-drive wheel (15) is attached to the cap-
stan shaft with a sctserew. The rubber-tired
idler wheel (16) is supported by pivot (17) on arm
(18), and the whole assembly is pulled to the
right by spring (21) so that the idler (16) is
jammed between the capstan drive wheel (15) and
the motor shaft (23). The idler wheel and some
of the other parts were salvaged from a defunct
record player. If you study this & while, you will
sec that the diameter of the idler wheel has noth-
ing to do with the speed-reduction ratio; this ratio
is determined entirely by the diumeters of the
motor shaft (23)and the capstan drive wheel (15).

Fig. 4 is a top view of the tape deck, and it may
help in understanding how the parts fit together.
(ne thing not shown is the capstan-shaft support
bearing which supports the capstan shaft (14)
only at the front panel (26). The one I used is a
twin-row ball bearing which permits very little
wobble. [f a plain bearing such as a panel bushing,
is used, it might be smart to extend the capstan
shaft back to the subpanel (12) and support it at
two points. Shaft collars in front and back of the
subpanel could control end play in the capstun
shaft without getting in the way of the parts up
front.

The important thing about the tape-deck
mechanism is to get a feel for what it does and
how it works, 8o that you can build your own out
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Fig. 4—Top view of complete tape-driving mechanism.
Tape pressure wheel (6) turns on shaft (7) (hidden by
capstan (5) in this view) which is mounted
on spring-loaded arm (8).

of what you have or can get. Record-player
parts fit naturally in many places: if vou don't
colleet, old players, a variety of the rubber-tired
wheels can be found in radio-parts stores. There
also cxists the possibility that the whole works
could be put together from Ercetor-set parts if
the kids will let you get away with it.

Head Adjustment

To get the strongest signal out of the head,
the slot or gap in the head core (it is nearly in-
visible) should be at right angles to the direction
of tape motion. This is called “azimuth” and
most, recorders have an-adjustment for it. You
can get the sume effect by putting compression
springs or rubber bushingg (like grommets) under
one or more of the screws which attach the head
to the panel. As the screws ure tightened and
loosencd, the head will rock slightly from side to
side. Adjust it for maximum output while running
a tape recorded on the saume machine you will use
for making the rest of your tapes.

Making the Tapes

Makifig tape loops is no problem if you can
get a tape recorder. Almost any sort of audio oseil-
lator ur tone generator can be rigged up for
keving and conncected to the recorder input. 1 key
my transmitter (with the final off) and tune it
in on the receiver and feed the receiver output
to the recorder. The recorder gain should be set
g0 that the tone is recorded ‘‘full blast” while
keeping the spaces between dots and dashes rea-
sonubly quiet. It may pay to experiment some
with the piteh of the tone: the higher frequencies
(up to 3000 or 000 cycles) will result in more
output on playback unless the head is badly
worn or the azimuth adjustment way off.

‘When making a tupe loop, record it ut the be-
ginning of a recl, and play it back a few times to
make certain that the keying is good and the level
high. Then cut out the scction of tape containing
the desired keying, leaving a dead zone of a few
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inches at each end. Splice the tapesection into a
loap, using regular splicing tape and the usual
diagonal splice. Try it on the keyer to make sure
it kevs properly and sce how the dead zone
sounds. 1 snip my loops down until the hreak-in
system does not drop out during the dead zone.

T'he kever can save lots of futiguing work on
a metcor-seatter schedule. One can not only
make up tape loops calling various stations, but
also seversl tapes for the sume station, each
with u different report included. Since the loops
can be changed rapidly, the one with the appro-
priate report can be put on the air in a hurry.

For a scatter tape, you ecan make either a
short tape which goes uround several times during
your 15-second or 30-sccond transmitting period,
or a longer tupe which goes around only once.
When using the short-tape method, it is well to
practice the call a bit while watching a clock,
so as to result in a loop period which will permit
some integral number of calls to be made in 15
or 30 seconds. With a break-in system like mine,
you can cut the motor switch and put in a “BK”’
after the lust time around.

For fast tupe changing, it is good to mount
the tape deck in such 4 position und height that
it can be reached from the operating position.
This may limit the maximum tape length, us the
suspended reel may touch the tloor, resulting in
a loss of tape tension. Longer loops may be run

(Continued on paye 150)

Table II

Parts Identification for Figs. 2, 3 and 4

1) Magnetic tape Y4-inch wide, in endless loop,
prerecorded with tone telegraph signals.
2) Playback head.
3 Fixed guide; 34 X l-inch ceraric post insulator.
4) Fixed guide; 34 X l-inch phenolic post insulator
with Y£-inch groove isce detail, ig, 2).
5) Metal capstan; YX-inch diameter, turned-down
end of the capstan shaft (14).
6) Pressure roller with soft rubber facing, rotating
freely on shaft (7).
7) Pressure-roller shaft attached to arm (8) (shown
in Fig. 2; hidden by capstan (5) in I'ig. 4),
8) Pressure-roller arm.
9) Pivot for pressure-roller arm, attached to panel
(26).
10) Pressure-roller tension spring.
11} Anchor post for spring (10).
12) Subpanel.
13) Subpanel support post (two more. at the left of
the panel, in IMigs. 2, 3, and 4, are not shown).
14) Capstan shaft, !q{-inch diameter, supported
from panel (26) by bearing not shown isee text).
One end turned down to form capstan (5).
15) Capstan drive wheel, 1-inch diameter, brass,
16) Rubber-tired idler wheel, rotating freely on
post (17).
17) Idler support post.
18) Idler arm.
19) Slot in arm.
20) Arm support post.
21) Arm tension spring.
22) Spring attachment post.
23) Motor shaft, !4-inch diameter,
24) Motor.
25) Motor attachment nuts.
26) Front panel.
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VE3BWL's outboard metering unit is
built in a 7 X 5 X 3-inch aluminum
chassis, the bottom cover plate serving
as the panel on which the components
are mounted. The range-selector switch
Sz is to the left of the meter. The knob
to the right controls variable resistor
R). From the consideration of safety, the
octal connector should be of the male
type, so that the connector on the cable
from the transmitter, which may be
carrying dangerous voltages, will have
no exposed contacts.

A Transmitter Metering Unit

Versatile Instrument for Initial Adjustment and Servicing

BY RONALD M. BROWN,* VESBWL

It is customary these days to provide
metering in a transmitter only to the
extent required for operating adjust-
ment. However, when trouble develops,
additional metlering will usually be help-
ful. In this article. VE3BWL describes a
system that makes it unnecessary to
up-end the chassis and trace out wiring
to make these checks.

appeared in QST' several years ugo. Une or two
of these netering units could be built up for test-
ing the rigs initially, and made available to club

Sz 6MA. 12K

oMPLETE metering of all circuits in u
C multistage transmitter is seldom provided,
not only because such detail is not required
in normal operution, but ulso becausc it leads
either to an impractical number of meters or to a
multitude of switch positions too confusing for
everyday use. In portable und mobile gear, lim-
ited space often restricts metering to the bare
minimum neceded for tune-up or, in fact, to no
internal metering at all, dependence being placed
on o field-strength meter, or other output indi-
cator, for all adjustments. However, the ubility
to check all circuits, or most of them, is o distinet,
advantage when trouble shooting becomes neces-
sury, and the external unit shown in the photo-
graph wus designed to fill this need.

In this article, the basic system will be stressed,
with the unit pictured serving as an illustrative
example. ‘I'he basic svstem may be extended as
desired. Such # unit should be of particular value
to the technician or experimenter, und an inval-
uable aid to clubs working on projects similur to
the “Club Saver Two-Meter Portable,”! which

* 192 Santa Monica Blvd., Scarborough, Ontario, Canada.
! Tschannen, *“The ‘Club Saver' 2-AMeter Portable,”

ONT, October, 1957, feedback, December 1937,
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Fig. 1—Circuit of the metering urit shown in the photo-
graph. Resistances are in ohms and resistors are Y2 watt.
See text for suggested resistance values for 1-ma. meter.
N, J2, J3, Js—Banana jack.

Js—Octal male chassis-mounting connector.

Ri—Linear control, 50,000 to 200,000 ohms {not critical).
S1—D.p.d.t. toggle switch (rotary for over 600 volts).
S2—Three-pole five-position rofary switch.
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members for tuning up their completed units at
home. In its expanded form, such a metering unit
will facilitate the servicing of larger equipment.

Basic Arrangement

The basic idea is not original, although I have
never seen it deseribed in any ham publication. I
leurned of it when trouble developed in the
commercial mobile rig that I use in the pursuit of
my daily bread. When I brought the rig into a
service shop, out cume this device, and the defeet
wus spotted almost immediately.

Essentially, the arrangement consists of bring-
ing metering leads out from circuits which are not
normully metered to a connector at the rear of
the chassis where connection may be made to un
external metering unit when desired. The switch
of the metering unit is wired so that it sclects
the proper voltage or current range for cach
circuit. If a metering connector is installed in
various pieces of equipment with connections to
match those of the metering unit, the latter may
be used interchangeably as needed.

‘'he metering circuit thut I use is shown in
Fig. 1, but it may be modified as desired to suit
other meters, or expanded to include more cir-
cuits. Dual (or 3-gang) rotary switches and
“octul"-type connectors are available with up
to 11 contucts.

Current Measurement

Although the meter dial calibration will be in
terms of milliamperes, current is actuully meas-
ured indirectly from the voltage drop across a
resistor inserted in the lead to be monitored, us
desceribed in the meussurements chapter of the
ARRL Handbool. 'This system permits the use of
standard-value resistors, making critically-
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adjusted multiplying shunts unnccessary. Fig. 2
shows how these ‘“‘shunt” resistors should be
connected in typical circuits.

The meter used in the author's metering unit
was tuken from a surplus No. 19 tank transceciver.
It has a 500-microampere movement and the dial
has two printed scales, one 0-15 and the other
0-600. Therefore, to provide direct reading, I
chose resistor values that would give full-scule
readings in multiples of 15 und 6. With the resist-
ance values shown in Fig. 1, and S in the TuNE
position, the full-scale readings are 6 ma. for the
first two positions of S», 150 ma. for the third
position, and 600 volts for the fourth position.
The shunt resistors installed in the transmitter
for current measurement are 1000 ohms for the
6-ma. ranges and 10 ohms for the 150-ma. range.
I usc the 6-ma. ranges for checking driver and
final grid currents in the Club Saver portable,
and the 150-ma. range for the final plate current.

If the proverbial 1-ma. meter is used as a sub-
stitute for the 500-ua. meter, shunting-resistor
values of 1000, 100 and 10 ohms, combined with
scries-resistor values of 10,000 ohms each, will
give full-scale readings of 10, 100 and 1000 ma.,
respectively. These ranges will usually be ade-
quate for all service work.

Checking Voltage

The fourth position of Sa provides a voltmeter
circuit with a maximum scale reading of G0
volts. This ig used to check the tinal plate volt-
age. If & 1-ma. tmeter is used, series resistors of
10,000, 100,000 ohms or 1 megohm will provide
full-scale readings of 10, 100 or 1000 volts, re-
spectively.

The fifth switeh position is used to connect
the meter into a relative-power output-indicator

jJ@

2
RFC ) #
e
% GRID RFC

BIAS

-

Fig. 2—Diagrams showing placement
of shunt metering resistors for current
measurements in circuits of various
types. Resistance values are deter-
mined as described in the text. Watt-
age ratings may be determined by
calculation from resistance valves and
maximum current to be expected
(P=1I?R). The resistor terminals shown
are brought out to the connector at the
rear of the chassis as mentioned in the
text, with pin connections correspond-
ing to those of the desired current

fal

ranges in the metering unit.
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circuit built into the trunsmitter. This eircuit is
shown in Fig. 3. Clomponents were assembled
und wired on a 5-terminal (one ground ) soldering-
fug strip placed close to the coax output receptu-
cle of the transmitter. Variable resistor 12, should
first be adjusted to maximum resistance. With the
transmitter operating, the resistor should then be
adjusted as required to prevent driving the meter
oft scale.

Other Functions

A pair of banana jacks (J; and J») is provided
80 that the meter alone may be used for other
purposes. For example, I use these jucks to patch
the meter into a version of the ** Mickey Match”’
s.w.r. meter.® Another pair of similar jacks (/3
and ./4) permits external connection to a volt-
meter circuit having maximum-secale readings of
G, 15, 60, 150 and 60O volts, when Sy is in the
VOLTs position.

This unit was originally built to meter the two-
meter rig oceasionally when changing frequency.

* Bunce, “The ‘Mickey-Mateh,’"” ST, November,
1958,

Jo Coax
connector

<4700

Zopin8 15K IN34A4 [
i4700

001 J: I‘OOI

Fig. 3—Circuit of the relative-power output indicator.
Resistances are in ohms and resistors are Y2 watt. Capaci-
tances are in uf. and capacitors are disk ceramic.

Since that time, it has been adapted to a similar
six-meter rig and, in the very near future, it will
be used to meter an 80- and 40-meter rig. With a
unit such as this attached to your portable or
mobile rig, you will no longer have to seurch for
the glow of a neon bulb in bright sunlight. I hope
that others will find this little device ws useful an
addition to the ham shack as [ have.

S Strays %S

The Ham Phone Direclory, published by
K4DJW, will make its second edition appearance
about the first of December. If you live in Dade,
Rroward, or Monroe Counties, please send your
call, name, address, and phone number to
K4DJW, Morris Stabin, 1136 8. W. 74th Court,
Miami 44, Florida. There's no charge for the
listing, but if you want a copy of the directory,
include a dollar bill. All proceeds from this ven-
ture go to the Variety Children’s Hospital in the
Miami area.

Ahoy, all Sigma Alpha Epsilons. Get in touch
with K8MMZ, 4383 Keeler Drive, Columbus 13,
Ohio.

— b o w—

The Radio Amateurs of (ireater Syracuse
(RAGS) will have a display and operate a station
at the New York State Exposit on, August 28
through September 5. ‘The station, operating 80
through 10 on a.m., sideband, and c.w., will be
locuted in the Farm Machinery Building. Visitors
welcome. The call K2NYS has been assigned.

e )

HMS Bounty, the three-masted sailing vessel
built expressly for the film ) utiny on the Bounty,
has left Vancouver, British Columbia, und is pro-
ceeding to the east coast of the United States
via the Panama Canal, with stops along the way.
After a trip across the Atlantic to Kngland, she
will return to the States in November., VEGMO
is operating aboard, on 20-, 15-, und 10-meter
sideband and c.w. If you work the Bounty, send
vour QSL to the Metro-Goldwyn-Mayer Studios
Amateur Radio (lub, Culver City, Culifornia.
“Spud” Roscoe is the operator.
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When the FCC recently moved its license-issuing facilities
to Gettysburg, Pa., the Adams County ARS rightly thought
that it would be a nice gesture to have some of the FCC
staff see a ham station in operation. After a talk by
K3EUE, K3EYL got on the rig and raised W4SLA, who is
assistant chief of the licensing bureau in Washington.
Among those who took part in the evening's activities were
those seen in the photo above. (The information in the
parenthesis following each name indicates the call area
taken care of by the individual.) Standing (l. fo r.), Darlene
Wagaman (5), Marilyn Moore (3, 7, KL7), Clara Roberts
(), Sophia Matthews (supervisor), Dot Shindledecker (4,
KP4), and Elaine Hess (9). Kneeling {I. fo r.), Richard
Ziegler (8), Sterling Cole (6 and Pacific Islands), Clara
McDannel (2) and Ann Bean (1). The young fellow is the
son of Mrs, Roberts, and that's K3EYL seated at the mike.
{Photo by W3KGN)
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Hints ==« Kinks

For the Experimente

INCREASING THE HEATHKIT
"SHAWNEE"” SPOTTING SIGNAL

gmm Shawnee owners have found that, due to
vJ the extensive shielding incorporated in the
units, the spotting signal is rather weak. More
spotting signal can be achieved by connecting
the doubler stage to the spot switch. The neces-
sury changes are as follows:

1) Disconnect the blue lead coming from BO
No. 2 at lug 5 ou terminal strip BB.

) Remove the red lead between lugs 5 and
2 of terminal strip BB.

3) Connect the blue lead from BO No. 2 to Ing
2 of terminal strip BB.

4) Conneet u short length of insuluted wire
between lug 5 of terminal strip BB and lug 5 of
terninal strip AA. — Robert B. Ha clton, K3RBIH

SPEAKER REPAIR SOLUTION

“C()RRECTION compound,” designed to cover
4 mistakes in typed mimcographed stencils,
can also be used for repair of small t2ars and holes
in speuker cones. The solution is inexpensive and
can be purchased in small quantities from most
any of the office-supply houses.

e Bl Whitten, K4KIV /3

CONVENIENT PANEL MARKER

rFHE Taperaser blockout typewriting correction
tape made by Dixon Co., Jersey City, New
Jersey, serves also as u way to put panel markings
on a black pancl. Just write through the tape on
the panel with a ball-point pen and it leaves
white mark that is not casilv rubbed off. A bit
of elear lacquer apray or varnish over the lettering
will make for a neat and permanent job.

<~ Rev, William P. Hall, jr., WANHX

LEVER FOR ELECTRONIC KEYERS

Tm-: popularity of building electronic keyers
A hus given rise to the necessity for clectronie
keyer actuators. An old - or t2-volt vibrator

Y

should not be overlooked as an excellent source
of u set of contacts. In some cases, the urmature
from the vibrator can also be used.

~—James T'. Lawyer

USING THE MONIMATCH ON
6 AND 2 METERS

MY Monimateh, Mark [I (February, 1957,
ST, page 38) works well on 50 and 144 Me.
with feed-through bypasses in place of the .001-uf.
disk ceramics used in the original. This scheme
eliminated the need for tie points for mounting
the diodes.

— Fernando Cordova Soto, XEICT

AN INEXPENSIVE 40- AND
80-METER ANTENNA

HE antenna shown in the sketeh in Fig. | is
Lonly slightly longer than a 40-meter doublet,
yet it performs well on both 80 and 40 meters. ‘The
dimensions given are the result of several trials
of various lengths on both the 40- und &0-meter
sections.

The loading coils are made from two lengths
of ordinary 3*{-inch plastic water pipe (outside
diameter 114 inches) 10 inches long, elose-wound
with 197 turns of No. [8 Nyclad copper wire.

The eenter insulator was sawed from i inch
thick Plexiglas to the dimensions shown in Fig.
1. 'The top hole in the insulator supports the
center of the antenna which is **hung’ from the
center post about 20 to 22 feet above the ground.

When fed with 50-ohm coax cable, my antenna
had an s.w.r. of less than 2 to | over the entire
10-meter band and less than 2 to | over any 80-
lke. segment of the 80-meter band. With the di-
mensions shown, the antenna will resonate at
about 3850 ke. The change in frequency is ap-
proximately 50 ke. for each 5 inches on 40 meters
atwd 50 ke. for each 1 inch on 80 meters. Changing
one scetion has very little effect on the other.

-— John Buchanan, K;CRO
(in “Solid Copy'")

Fig. 1-—K7CRO’s 40- and 80-meter
3 antenna. Details of the center insulator
\Q and the loading coils are also shown.
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ENGINE IDLING TIP FOR MOBILE
OPERATORS

N\ foriLE operation while ‘“standing still”’

usually necessitates an increuse in the
engine's idling speed in order to keep the ear's
charging system in operation, Doing this by
holding the uceclerator pedal with one's foot
is tiring after awhile or sctting the carburetor
idling control for high idle r.p.m. causes cars with
automatic transmissions to *‘creep'’.

Sinee the carburetor jets on most cars are
adjusted for optimum fuel-air mixture ut higher
than idle speeds, the mixture is usually too rich
for efficient idling. If your car has vacuum wind-
shield wipers, simply detach one end of the
vacuum hose that runs to the windshield wiper
motor. This lecans the mixture and results in an
increase in engine idling speed without using
additional fuel. If this type of mobile operation
i commonplace, install a “'T'ec¢’” fitting in the
vacuum line, and connect the third leg to a
control valve of some sort. If your car doesn’t
have vacuum opcrated windshicld wipers, there
is usually a vacuum line running to the dis-
tributor.

— Paul R. Buckwalter, WA2EHD

DUAL TUNING EYE FOR RTTY

osT RTTY terminal units use an oscil-

loscope or a zero eenter meter as o tuning
indicator. A less e¢xpensive approach is to use
a BAL7 electron ray tube. This *“ magic eve’ tube
hus two “eyes” so that both the mark and space
filter operations can be monitored simulta-
neously.

¥
£L 3 Mark E

tite
3

il P

Fig. 2—-WZ7PVF's dual tuning-eye circuit.

The circuit in Fig. 2 shows a typical circuit
using the 6AL7 tube. The tube is inserted he-
tween the limiter und keyer sections of the
terminal unit. To use the indicator, tune for
equal defieetion of both eyes.

—-Neil Iverson, W7PVF

BETTER TONE FOR LITTLE OSKEY

BUILT the ““Little Uskey" ! atrictly according

to the article in QST and it worked fine,
performing all its duties. However, the tone
generated in the audio oscillator was far from
being u sine wave and had an annoying rough
sound.

I changed the original ().51-megohm grid
resistor to & 500,000-ohm potentiometer, £y in

1% Little Oskey " 87T, October, 1955,

September 1962

Fig. 3—The quality of Little Oskey's side tone can be
improved by substituting the above values at Ri and Co.

IFig. 3. Also, I bypassed the red transformer lead
with a .05 uf. capucitor, Cy. Now the tone is clean
and pure und can be varied over the frequency
runge of about 500 to 1200 cycles by adjusting
the position of the potentiometer, /¢y.

— Dr. Benjamin H. Sullivan, K4DKD

A TIP FOR EX-BUG USERS

ERE i8 an idea for the c.w. man who has
acquired an electronie keyer and has an
“old fashioned” scmi-automatic key. Before
going out and purchasing a deluxe key designed
for electronic keyers, try this modification on
your present key. Tighten the dot contact screws
enough to make the cuntacts stay closed when-
ever the dot lever is struck. Disconnect the metal
strap that runs from the dot contact to the
binding post (the one that is not connected to the
metal base of the bug), and attach a4 new binding
post to it. You now have u threc-terninal key
that can be used to actuate the electronic keyer.
If vou want to restore the bug to its original
condition, just reconnect the metal strap to its

original terminal.
-------- John Dalrymple, K7QELR

INEXPENSIVE FLEXIBLE SHAFTING

[ rouND that an old discarded automobile
L gpcedometer cable can double as a short
length of light-duty flexible shafting for remote
tuning applications. Cut the cable to the proper
size and solder the necessary fittings to each end.
It is also a good idea to elean the cable ussembly
before using it, and an application of graphite
will help to lubricate it.

The use of spcedometer cables is not recom-
mended for long runs since the shafting becomes
somewhat ‘*‘springy’’, resulting in unwanted
backlash.

— Jolm F. Micsak, W2PRR

CRAYON THERMOMETERS

ue Hint & Kink, “Paper Thermometers”, in

QST for June, 1962, interested many QST
readers. Another item, culled Thermochrom,
which does the same job us the paper thermom-
eters, I8 a cravon whose mark changes color
when a calibrated temperature is reached. The
erayons are made by the Air Reduction Co., and
are probably availuble from welding supply
houses.
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Haﬁpgemﬁg‘}@ the Month

Election Notice

Techs On Ten Denied
Conelrad Ends for Hams
Phone Expansion Denied

ELECTION NOTICE

To All Full Members of The American Radio
Relay League Residing in the Central,
Hudson, New England, Northwestern Roa-
noke, Rocky Mountain, Southwestern, and
West Gulf Divisions:

An clection is about to be held in cach of the
above-mentioned divisions to choose both a
director and a vice-director for the 1963-1964
terms. These elections constitute an important
part. of the machinery of sclf-government of
ARRL. They provide the constitutional oppor-
tunity for members to put the direction of their
association in the hands of representatives of
their own choosing. The clection procedures are
specified in the By-Laws. A copy of the Articles
of Association and By-Laws will be mailed to
any member upon request.

Nomination is by petition, which must reach
the Headquarters by noon of September 2.
Nominating petitions are hereby solicited. T'en
or more Full Members of the League residing in
any one of the above-named divisions may join
in nominating any eligible Full Member residing
in that division as a candidate for director there-
form, or us a candidate for vice-dircctor therc-
from. No person may simultaneously be a eandi-
date for both offices, if petitions are received
naming the same cundidate for hoth offices, his
nomination will be deemed for director only and
his nomination for vice-director will be void.
[nusmuch as all the powers of the director are
transferred to the vice-director in the cvent of
director’s resignation or death or inability to
perform his duties, it is of as great importance to
name a candidate for vice-director us it is for
director. The following form for nomination is
suggested:

Brecutive (lommitlee
The American Radio Relay League
{Fexi Hartford 7, Conn.

We, the undersigned Full Members of the ARRI vesiding

TR IO, et e Division hereby
wominate. . ....oiiiuian Y 2
asacandidate for drrrﬁor, and wealgonominate. .. .. .......
........... of. . candidate jor vice-

diree tor; from this d/vwmn or the 19631964 term.
(Signatures and addresses)

The signers must be Full Members in good standing.
The nominee must be a Full Member and the holder of at
leant. a Ceneral Class amateur license, or a (‘anudian Ad-
vanced Amateur Certiticate and must have been a member
of the League for a continuous term of at least four years
at the time of his election. No person is eligible who is
commercially engaged in the manufacture, sale or rental of

64

radio apparatus capable of being used in radio communica-
tions, or i8 ecommercially engaged in the publication of radio
literature intended in whole or in part for consumption by
radio amateurs.

All such petitions must be filed at the eadquarters ottice
of the League in West [Tartford, Conn., by noon EDST of
the 20th day of September, 1962, There is no limit to the
number of petitions that may be filed on behalf of a given
candidate but no wnewnber shull append his signature to
more than one petition for the oflice of director and one
petition for the oflice of vice-director. To be valid, a petition
inust have the signature of at least ten Full Members in
zood standing; that is to suy, ten or more Full Members
must join in executing a ringle document; a candidate is not
nominated by one petition beuring six valid signatures and
another bearing four. Petitioners ure urged to have an ample
number of signatures, since nominators are occasionally
found not to be Full Members in good standing. It is not
necessary that a petition namne candidates both for director
and for vice-director but members are urged to interest
themselves equally in the two otfices.

League members are classitied as Full Members and Asso-
ciate Members. Only those possessing Full Membership
may nominate candidates or stand as candidates; members
holding Associate Membership are not eligible to either
function.

Voting by ballots mailed to each Full Member will take
place between October 1 and November 20, except that
if on September 20 only one eligible candidate has been
nominated, he will be declared elected.

Present directors and vice-directors for these divisions are:
Central: John (i, Doyle, WOGPI, and Philip E. Haller,
WOHPQG. Hudson: Morton B. Kahn, W2KR, and Harry J.
Dannals, W2TUK. Vew England: Milton E. Chaffee,
WIEFW, and Bigelow Cireen, WIEAE, Northwestern:
R. Rex Roberts, W7CPY, and Robert B. Thurston,
W7PGY. Roanoke: P. Lanier Anderson, jr., WAMWII,
and Joseph F. Abernethy, W4AKC. Rocky Mountain: Carl
L.. Smith, WéBWJ, and John H. Sampson, jr., W70CX,
Southwestern: Raymond E. Meyers, W8MLZ, and Howard
F. Shepherd, jr., W6QJIW. West Gulf: Roemer (). Best,
W3QKF and Ray K. Bryan, W5UYQ.

Kull Members are urged to take the initiative and to tile
nominating petitions immediately.

For the Board of Directors:
July 1, 1962 JOAN HUNTOON
Necretary

CANADIAN ASSOCIATE COUNSEL

The Executive Committee at its July meeting
appointed Arthur K. Meen, VE3RX, to the new
post of Associate Counsel for Canada. Mr.
Meen graduated from the University of Toronto
in 1946 with u degree in electrical engincering
and from the Osgoode Hull Law School in 1949.
A member of the League since 1943, Mr. Meen
was licensed in 1948 as VE3DAR and held that
cull until this year when he was agsigned VE3RX.
He is a past president of the Nortown Amateur
Radio Club, s charter member, past secretary
and present president of the Onturio Amateur
Radio Federation, Ine.

As associate counsel, VE3RX will assist the
ARRL General Counsel, Robert M. Booth,
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W3PS, in providing advice to (tanadian amatewrs
and their attorneys in legal problems involving
amateur radio. Mr. Meen maintuins law offices
at Suite 405, 1Y Richmond Street West, Toronto
1, Ontario.

LICENSE PLATES

British Columbia will begin the issuance of
ull letter license plutes to those VIN7s who
have mobile cquipment in their cars in 1963.
‘T'he legislative fight for the privilege, which has
covered the past six years, was led by Stan
Carnell, VE7GE, 2 member of the Tegslative
Assembly.

We have previously reported that New York
Amateurs will be able to get call letter license
plates for 1963 (details on page 23, Angust
JST). Please do not write the Capitol about the
plates. Invitutions will be mailed to virtually
«ll N. Y. amatcurs in October. Fate information
will be eireulated to all affiliated elubs by the
amateur license plate committee as necessary.
If vou are in doubt about any part of the pro-
wram, therefore, keep in touch with vour local
elub.

TECHS ON TEN DENIED

As a result of widespread interest amony
Technician Class amateurs in getting operuting
privileges on ten meters, the League's Board
of Directors undertook u study of the possibil-
itics. While this study was in progress, however,
an individual amateur, Joseph L. Kolenic,
WR8KESZ, filed a petition directly with FCC, ask-
ing that the rules be changed to permit Techni-
ciun use of 28.0-29.7 Me. The FCC hus now
denied OM Kolenic's petition on the grounds
that the "Technician Class license had been
created expressly for serious-minded experi-
menters to uair-test their equipment, that it
was not intended us & communications service,
and that it should not be regarded as u stepping-
stone between the Noviee and General Class
licenses. Simultaneously, FCC denied a petition
forrulemaking filed by Chester 1. Smith, K1CCL,
which would have made additional changes in
the license structure. The text of the Commission
action follows:

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington 28, D. C.

In the Matter of

Amendment of Part 12 of the (‘ommission's

Rules governing the Amateur Radio Service to ¢ RM-273
permit Technician Class amateur operators to ] RM-319
aperatein the 2X.0 to 29.7 Mec/s band. )

MEMORANDUM OPINION AND ORDER

By the Commission: Clommissioner (Cross absent.

1. The Commission has before it for consideration (1)
a petition for institution of rule-making filed by Chester L.
Smith, Bedford, Massachusetts, (RM-273) and i2) a peti-
tion for institution of rule making tiled by Joseph 1.. Kole-
nie, Cirand Haven, Michigan (RM-319). Since both petitions
recuest that ‘Lechniciun Class operator privileges be ex-
tended to include the 28.0 to 29.7 Me/s band, it appears
appropriate to eonsider them together.

2. In addition to the above, RM-273 proposes to amend
Part 12 of the Commission's Rules to permit:

September 1962

(a) All amateur privileges for Amateur lixtra (lass
operators;

(b) Reinstate Amateur Advanced Class with operating
privileges reduced to the umuteur frequency bands
between 1800 keds to 148 Me/s;

(e) Reduce (ieneral and C'onditional (Class operating
privileges to the amateur frequency bands between
1800 ke/s and 148 Me/s;: and

(d) Institute an examination in microwave techniques to

permit successful applicants to operate on amateur
frequencies above 220 Me/s.

3. The Technician Class of smateur vperator license was
extablished in Docket No. 9295, adopted January 29, 1951,
T'his class wus established expressly for serious minded
experimenters who needed speetrum space in which to air-
test. their equipment. 1t was not established as & eommuni-
catorg service und should not be regaurded as a stepping
stone butween the Novice und General operator classes.
The C'ummission’s policy has not changed in this regard
although there uppears to have been considerable misunder-
standing of the rule of the Technician Class in the past. The
Technician ('lass of amateur license still has as its purpose
the provision for serious wmateur experimenters to explore
the higher frequencies and otherwise contribute to the art.
inrther, the 28.0-29.7 Me/s band is of limited use for com-
munications because uf the sun spot cyele. While it is, of
course, possible that meritorious experimentation could be
conducted in this band. the resulting additional congestion
would cause undue detriment to those amateurs now
endeavoring to commuunicate on these frequencies.

-+, Mr. Smith's proposal to grant all amateur privileges
to holders of an kixtra Class license is in accord with present
rules and requires no discussion. Adoption of the remaining
proposals would necessitate a rollback of preseut operating
privileges for the operator classes mentioned. This is not
considered to be feasible for the following reasons:

(1) The bulk of the licensed amatcurs, excluding Novice
and Technician classes, are now autborized all amateur
operating privileges, Many have a considerable investment
in equipment for operation, not only in the 220-225 Mece/s
band, but also in the Ligher bands. Such a restriction would,
in many cases, resultin an unwarranted tinancial loss on this
equipment as well as diminution of operating privileges.

(2} Many General Class amateurs, as well as the former
('lass A and Advanced Class holders, have held their licenses
for many years, and it does not appear reasonable now to
require them to be examined in order to use privileges which
they have previously been guthorized to use.

(3) With the constant increase in the number of amateurs
using the long distance communication bands (28.0 Mec/s
and below), restriction of the use of the higher frequencies
would only scrve to further congest these bands.

5. .\ccurdingly, in view of the above, IT IS ORDERED,
This 3rd day of July, 1962, That the petitions filed by
Chester L. Smith and Joseph L. Kolenic, ARE DENIED.

FEDERAL COMMUNICATIONS COMNMISSION
BEN F. WAPLE

Released: July 6, 1962 Acting Secretary

CONELRAD ENDS FOR HAMS

For some time, the FCC has had regulations
reyuiring most non-Gouvernment stations to
clogse down in the event of pending or actual
enemy attack, so as to prevent signals from these
stations being used as a navigational aid by an
enemy. Early lust year, upon the recommenda-
tion of the National Industry Advisory (‘om-
nittee (NIAC), FCC asked the Defense Depart-
ment to reevaluate its needs for the Conelrad
program. The Defense Department has now
notified the Commission that, with a few excep-
tions, the navigational provisions of Clonelrad
are no longer required. Accordingly the Com-
mission adopted an Order on July 13, cancelling
Conelrad rules for several radio services, inelud-
ing the amuteur service. Specifically, sections
12.190-12.196 of the amateur regulations were

65



deleted entirely, thus relieving amateurs of any
Conelrad responsibility.

The NIAC, which initiated the above action,
advises the FCC on o wide range of questions.
Southwestern Division Director Ruay Meyers,
WOMILZ, Ceneral Manager John  Huntoon,
WILVQ, and Communications Manager F. 15,
Handy, WIBDI, are members of the group, Mr.
Huntoon also serving as chairman of the
Amateur Radio Services Committee.

JOBS OPEN AT KC4-LAND

The National Bureau of Standards, Central
Rudio Propagation Laboratory locuted at Boul-
der, Colorado is urgently looking for Electrical
Kngineers (or amuteurs with qualifving engineer-
ing experience) for a onc-year tour of duty,
sturting this November, as Radio Propagation
Station lnginecrs ut either Byrd or South Pole
Stations in the Antarctic. Appointees will receive
two months of training at Boulder, Colorado.
Here is vour opportunity to get in some amateur
operation from KC4 land. The amateur equip-
ment is there ready to operate. 1f interested, send
4 brief resume immediately to H. S. Sellery,
WOTQF, National Bureau of Standards, Boulder,
Colorado.

MINUTES OF EXECUTIVE COMMITTEE MEETING
No. 287
July 9, 1962

Pursuant to due notice, the IZxecutive Committee of The
American Radio Relay League, Inc., met in West Hartford,
(ennecticut, at 10:03 A.M., July 9, 1962, Present: President
ITerbert Hoover, jr., in the (thair; Vice President W. M.
(iroves; Directors Robert W. Denniston, John G. Doyle,
Nocl B. Eaton, Morton B. Kahn; General Manager John
Huntoon; Communications Manager F. F. Handy and
Treasurer David H. Houghton. Also present were (ieneral
(‘ounsel Robert M. Booth, jr.und Assistant Secretary Perry
I*. Williams.

T'he Committee examined closely the subjects of technical
operation of amateur equipment and current operating
practices on the amateur bands. After extended discussion,
during which Technical Director George Cirammer joined
the meeting at the invitation of the Committee, un motion
of Mr. Doyle, the following resolution was nnanimously
ADOPTED:

RESOLVED, that with the continuing growth in the
number of amateurs and the resultant increased crowding
of amateur bands, the 1,eague considers that proper tech-
nical operation of equipment is more vital than ever to
continued successful operation and ethicient usage of
amateur frequency assignments, and that the Head-
quarters statf, especially the technical and communica-
tions departments, ure directed to institute a program
to bring about a hetter understanding of technical capa-
bilities and limitations of equipment, and of operating
techniques.

‘The Committee heard reports on the status of construc-
tion of the new Headquarters building und of the progress
of the Building ¥Fund. During this discussion the meeting
was joined by Director Milton E. Chaftee.

In accordance with Minute 67 of the 1962 Board Meeting,
the Cummittee next discussed the matter of an associate
counsel for Canada, to assist Canadian amateurs and their
attorneys in solving legal problems which might arise. (n
motion of Mr. Eaton, unanimously VOTED that A. K.
Meen, VE3RX, is appointed Associate Counsel for Canada
at an initial retainer of $100 per vear.

)etailed implementation of the new pension plan adopted
by the Board at its May meeting was discussed, and on
motion of Mr. Doyle, the following resolution was unani-
mously ADOPTED:

(1) That the Second Amendment to the [.eague's Retire-

tnent [ncome Plan and Trust heretofore considered
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LAST CHANCE—50-YEAR HAMS

Hams who were first licensed in 1912,
when the Government, first started issuing
amuateur licenses, and who still have tickets
today will be honored at the Golden
Anniversary Banquet in New York City
on Uectober 13. Qualitied fifty-year uma-
teurs will receive 2 commemorative sou-
venir whether or not they can actually
attend the banquet.

Applications should be made to the
League so as to urrive in West Hartford
not later than September 15, 1962, Ap-
plicants should submit their original
liccnse, or a certified photocopy of it,
with their applicution. If the original
license is no longer availuble, u listing in
the 1913 Ciovernment call hook will be
accepted. u copy is available at head-
quarters for checking purposes.

The banquet. sponsored jointly by
ARRL, QCWA, IRE, AFCEA, SSBARA,
Radio Club of America @and Hudson
Amateur Radio Couneil, is being held in
conjunction with the Hudson Division
Clonvention at the Statler-Hilton Hotel.
(lonvention details will be in the Oectober
issue.

und discussed, be, and the saume hereby is, adopted,
with such changes us may be required by the Treas-
ury Department in order to meet the requirements of
Section 401 of the Internal Revenue Code, such
Amendment to he dated as of the third day of June,
1962, and that the Secretary and the 'I'reasurer of the
Leuague be, and they hercby are, authorized and
instructed to execute suid Amendment for and on
behalf of American Radio Relay League, lncorpo-
rated.

(2) That the League enter into Giroup Annuity Contract
#GR 1180 with (‘onnecticut General Life Insurance
(‘ompany, and that the Secretary and the Treasurer
of the League be, and they hereby are, suthorized
and instructed to execute said C'ontract.

(3) That, in connection with the change to a Ciroup

Annuity Contract the I.eague amend its Group Life

Policy No. 21179-01 in accordance with the attached

specifications.

To authorize the President and Secretary of the

League, on behalf of the League, to execute a Power

of Attorney to John M. Riege and/or Raymond J.

Payne, permitting either of themn to deal with the

Treasury Department in connection with the obtain-

ing of approval of said Amendment.

That the Secretary and the Treasurer of the League

be, und they hereby are, uuthorized and directed to

take such action and execute such documents as
shall be necessary to carry out this resolution.

The Committee recessed for luncheon ut 12:35 p.M., re-
suming its meeting at 1:38 p.a.

On motion of Mr. Denniston, unanimously VOTED to
ratify the Committee's previous mail action approving the
holding of a Kentucky State Cunvention at Lexington
on Reptember 15, 1962,

On motion of Mr, Kahn, afliliation was unanimously
GRANTED to the following societies:

Rig Thunder Amateur Radio Club....... Belvidere, Ill.

Bloomington Amateur Radio Club, Inc.

Bloomington, Ind.

(4

(5

Florida DX Club................... Luke Placid, Fla.
I.exington High School Radio Club....Lexington, Mass,
Massasoit Amateur Radio Association. .. .Nassachusétts
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National City Amateur Radio Club . National City, Calif.

Richardson Amateur Radio Club. . . .. Richardson, Texas
(Tnited Radio Amateur(lub. . ... .... Wilmington, Calif.
Volunteer Fimergency Signal Service —

“Signaleers™ . .. ... ... L. .Tinley Park, Ll
I'nglewood Amateur Radio Assn. . . . .. kinglewood, N. J.

On motion of Mr. Denniston, unanimously VOTED that
Assistant Secretary Rayinond T. Higgs is authorized to
sign League checks on behalf of the (ieneral Manager, in
hien of Assistant Secretary Cieorge Stevans who has resigned
effective July 13.

Without formal action, the kxecutive (‘ommittee heard
the report of (teneral Manager Huntoon on his visit to Inter-
national Telecominunications 1lnion headquarters in
Cieneva and to the headquarters of several European ama-
teur societies. A proposed program of technical assistance to
amateurs in new and developing countries was also dis-
enssed.

¢ieneral Counsel Booth and Gencral Manager Huntoon
reported on the present status of various proposals before
the FFCC and concerning progress of the reciprocal licensing
hill. During the course of these reports, Vice President
Ciroves left the mecting, at 2:35 P.yM.

On motion of Mr., DNoyle, unanimously VOTED that
Ciencral NManager Huntoon accept an invitation to serve
on the National Industry Advisory Committee,

n motion of NMr. Kahn, unanimously VOTED that the
l.cugue reimburse the Project Oscar Association for ont-of-
pucket expenses during the period from March through
June, in the amount of $464.494.

On motion of Mr. Denniston, unanimously VOTED that
the League continue and intensify its reporting of non-
amateur stations heard in the amateur bands to the Depart-
ment of State and IFederal ("fommunications (‘ommission.

On motion of Mr. Doyle, unanimously VOTED that the
(‘ommittee propuses the date of the 1963 annual meeting
be changed to May 3, 1963, and that a muail vote of directors
be taken in aceordance with Bylaw 20.

The Executive Committee also discussed, without formal
action, the shared status of the u.h.f. bands; the situation
reyarding third-party communications between the . S.
and the Congo (YQ5); the petition of W2RIB for expansion
of the 20-meter phone band; proposals of other groups for
organized anticommunist activities by amateurs; the license-
foo proposal, Docket 14,507; RTTY identification proce-
Jnres; Conelrad: the proposed v.h.f. handbook; the pro-
posed ciinulative index to Q87 membership development:
and the 12th National Convention in Portland.

There being no further business, the meeting adjourned
at 5:00 pat.

JORN HUNTOON
Sreretary

PHONE EXPANSION DENIED

On July 27 the Federal Communications
Clommission denied 1 petition for rulemaking,
RM-341, filed by Maxwell Meyers, W2BIB.
Mr. Meyers had asked that the A-3 subband in
the 14-Me. band be expunded from the present
14,200-14,350 ke. to 14,150-14,350 ke. The
Clommission pointed out the objections which
had been filed in Docket 12,780,! the most recent
FCC examination of 20-meter phone allocations,
and said that the conditions mentioned in oppos-
ing comment would be aggravated, and that
therefore, FFCC did not feel a further expansion
of phone privileges was in the public interest at
this time. The text follows:

Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington 25, D. C.

In the Matter of
Ameadment of Part 12 of the Clommission’s
Rules governing the Amutenr Radio Service to
extend the sub-allocation for A-3 emission in the
14 Me ‘s amateur band.

! Nocket 12,780 was adupted in January (969, and cx-
punded the phune band from the former 14,200-14,300 ke.
to the present 14,200-14,350 ke.

» RM-341

September 1962

MEMORANDUDM OPINION AND ORDER
By the Commissiun:

1. The Commission has before it for consideration a
petition for the institution of rule making liled by Maxwell
Meyers, Chauncey, New York.

2. Petitioner arks that the A-3 sub-allocation in the 14
Mec/s amateur band be extended from the present 14,200-
14,350 ke/s to 14,150-14.350 ke/s.

4. On February 18, 1954, the Commission issued 4 Notice
of Proposed Rule Making, Docket 12780, proposing an
additional 50 ke/s for radiotelephone amateur operation
to the then 14 Alc/s band. ‘The specific sub-band involved
in this proceeding was between 14,:300-14,350 ke /8.

f. Many comments were received both favoring and
oppusing the proposul. The opponents stressed the point
that foreign amateturs would be forced to move to the lower
purtion of the band: this, in turn, would create more
interference to the United States radiotelegraph amateurs
and, quite pussibly, reduce the ability of United States
radiotelephone amateurs to communicate with foreign
amateurs. The point also wus raised by the opponents that
mauny of the personnel of foreign-based 1. S. military bases
rely on amateur radio for personal communication

3. The propuneuts puinted out, among vther things, that
the inerease iu radiotelephone usage had resulted in undue
congestion in the radiotelephone sub-allucation in the 14
Me/s band.

ti. After weigling these comments, the Commission on
Junuary 27, 1960, extended the A-3 (radiotelephony) sub-
allocation in the (4 Mec/s band from 14,200-14,300 ke/s
to 14,200-14,350 kess, It was rccognized that foreign
amateurs who operated almost exclusively in the 14,300~
14,350 sub-band would surely be driven to the low end of
the buand: ie., between 11)01-14200 ke/s. While this
would add to the interference to United States amateurs
operating with A-1 (radiotelegraphy) emission in this lower
purtion of the baud, the Commission determined that the
iucrease in A-3 operation in the 14 Me/s band warranted
an additional 50 ke/s for such operation,

7. The instant petition would crowd even further those
employing A-1 emission in this band, resulting in additional
interference.  (‘ommunication needs of radiotelegraphy
operators and of those locuted in foreign countries have not
diminished in the past two years. Kxpansion of the radio-
telephone aab-ullocation in this band at the expense of
thes groups dues not appear to be in the public interest at
this time.

8, Accordinuly, {T [S ORDERED, This 25th day of
July, 1962, That the petition tiled by Aaxwell Meyers to
further extend the frequency space for 14 Me/s A-3 opera-
tion, be DENTED.

FEDERAL COMMUNICATIONS COMDMISSION
HEN I, WAPLE
Acting Secretary
Released: July 27, 1062

e Strays s

A girl skin-diving in Sulem, Mass., wus stricken
with acute appendicitis. WI1ZPU was one of the
frogman party, and fortunately he had o 10-
meter rig with him. His distress call at 1453 was
picked up by KITYB at the Curdinal Clushing
Academy for Boys in West Newbury, who called
the Coust Ciuard. The Coast Guard dispatehed o
helicopter, and at 1510 the girl was admitted
to Salem Hospital. A fine-business operation all
the way.

A Noviee whose handle was Kip
Twuok a notion to lengthen his skip.
He tried with caprice
His antenna to grease
S0 his sigs through the static could slip.

— WIHAK
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1962 VE/W Contest Announcement

September 29-30

invites all W and VE stations to participate

in the 1962 VE/W Contest to be held from
2300 GMT Saturday, September 29, to 0459
GMT, October 1.

A“CQVE” by a U. S. station alerts the VEs,
while VEs try to raise Ws with a “CQ W.”" Ex-
chunge contact serial number, R3(T) report, und
ARRL section. Yukon-N.W.T. (VES) counts as a
separate section. Erample: W4SVJ ealled VE7EH,
who sends “ W4SVJ de VETEH NR 5 579 BC K,”
and WSV replies with “ VETEH de W4sVJ R
HR NR 7 589 (A K."”

Follow the log sample shown below. Please
don't write to ARRL or MARC for log forms, as
they are not available.

The over-all contest winner carns a handsome
trophy, with certificates going to the top scorer
in each ARRL section.

Cheek the rules which follow very carefully.
To be cligible your log must be in the hands of the
MARC Contest Clommittec by November 3.
Mail logs to Mr. John Varsaneux, VE20C, 3020
Kirkfield Ave., Town of Mount Royal, Montreal.
Quebee, Cunada.

TIIE Montreal Amateur Radio Club again

Rules

1) Any single-operator station in the 72 ARRL Scctions
may participate. Yukon-N.W.T. (VE8) also counts as a
sepurate Section. An amateur may enter as mobile, portable,
or fixed, but in only one category. Multiple-uperator stations

2) All contacts must be made during the period from 2300
CGMT Sent. 29 to 0459 GMT Oct. 1, with a total operating
time of no more than 20 hours for each entry. Times on and
off the air inust be clearly shown in the log.

31 (’anadians will work only amateurs in the U. S. and
Possessions, and vice versa, VE/VO-to-VE/VO and U.8.-
to-U, S. contacts do not count. A station may be worked
once un phone und once on ¢.w. on cach frequency-band.,

4) 'T'he exchange consists of a QSO number, RS or RST
report, aud ARRL Section. Example of W4SV.I's message
to VE2NI: “ VE2NI de WH4SVJ NR1 5§79 Ga."”

5) Scoring: Count two points for a cumplete exchange of
information; incomplete contacts do not count (no frac-
tional breakdown of the two points per QSO), For final
score, VE/VO stations will multiply their total contact
points by the number of ARRL scetions worked in the
(/. 8. and Posscssions, and then by the appropriate power
multiplier listed below. For final score, W/K amuteurs will
nmultiply their total contact points by the number of Ca~
nadian areas (maximum of 9: VE1-VES8 plus VO), then by
7.22 (ratio of 1J. S.-to-Canadian Scctions), then by the
appropriate power multiplier, and then by a 2.5 provisional
multiplier tbased on the ratio of U. S.-to-Canadian log
entries received in previous contests), All stations using
power inputs of 30 watts or less receive » power multiplier
ot 2, those using from X1 through 100 watts reccive a power
multiplier of 1.5, and those using over LUV watts receive a
power multiplier of 1.

6) Each entry must be accompanied by the following
signed declaration: “[ hercby state that my station was
operated strictly in accordance with the rules of the contest
and governmental regulations, and I agree that the decision
of the contest committee of the Montreal Amateur Radio
¢'lub, Inc., shall be tinal in all cases of dispute.”

7) To be deemed valid, all entries must follow the form
shown in the sample log and must be received no later than
midnight, November 5, 1962, They should be seut to Mr.
John Varsuneux, VE20C, 3020 Kirkfield Ave., Town of

are not eligible to compete. Mount Royal, Montreal, Quebec, Canada. I E ]
LOG, 1962 VE/W CONTEST
WisVY W, Cra.
Call, .. .............. WL, LPhone, or Both, oo ARRL Srctron. .. ooociieeno ..
i ! : ;
Date/Time + Time t New
On or Of i of NR My RST | My Preq. | Emis- | Power | NR fis RST His | Secte.| QSO
Air (GMT) l QS | Sent Stn, Sent | Sect. | Band | ~ion | Input |Rced. Nin, Reed, Seet. | Wkd, | Pts.
{ | l |
. o i
Sept. 29 t i
On 2300 2300 | 1 WASVI | 579 Ga. 3555 Al 75 ’ 1 VE2NI 5499 QUE 2
" 2 | 2 “ 569 . * o " 2 VE3BYFF | 579 | ONT 2 2
“ |3 “ 579 o o “ “ 1 VE20C 579 QUE - B
- g o« ase | ¢ |7o10| “ % | VEIEK | &79 |MAR| 3 | 2
Off 2315 i ; i
! = ! [

Total operating time: 15 min,

(laimed score: 4 QSOs x

he tinal in all cases of dispute.

Bands used: 3.5 & 7 AMe.

2 (points per contact) X 3 (different sections worked) X 7.2
for ull W/K stations) X 1.5 (power multiplier for 75 watts input) X 2.5 {(provisional multiplicr for al]l W/K stations
based on ratio of U. S.-to-("fanadian logs previvusly entered) =

Signature............

4 geets,, 8 pts.
2 (scction-balancing multiplier

650 (rounded).

1 hercby state that my station was operated strictly in aceordance with the rules of the contest and governmental
regulations, and I agree that the decision of the contest committee of the Montreul Amateur Radio Club, Inc. shall

L1521 | N
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The Friendly Philosopher

BY JOHN G. TROSTER*, W6ISQ

1893 in Chicago to commemorate the

World's Columbian Exposition being held
in that city. Values of this issue varied from one
cent up to $5. The lower values are fairly common
and easily obtainable by most collectors. How-
cver, the higher value stamps are now quite
expensive and . . .”

*John, old boy . . .

. .. it is not unusual to pay over $100 for a
$5 Columbiun in mint . . "

“I say, John, old boy. This is a radio magazine.
What’s with this Columbian [ssue business?’

“You tried fighting through the tail-ending
wolf-pack on the low end of twenty lutely?”

“No, I've been , . .”

“Well then, have you tried to squeeze into the
top end of twenty lately?”

“Well, no, I've been away and . . )

“Have vou heard what passes for the friendly,
resourceful ham spirit on any of the bands lately?
I doubt it. So, the Columbian series was . . .7

“But, John, ham radio is only a hobby; a
spare-time pleasure . . .”

“Tried a QSO on 40-meter phone lutely?”

“But it's part of the gumme — some you work,
some you don’t.”

“OK, what have you been working on ten
lately — and what do you expect to work on ten
next vear — or the rest of the century for that
matter?”

“Not. too much to be sure, but we'll find a
way. You don't have the old ham spirit, John,
old boy. Remember 200 meters and below before
the hams broke the meter barrier?”

“All right, so we invent un ion generator and
scatter clouds of ions around and about in space
and what do we get? Twenty-four-hour-a-day
worldwide communication for ten million hams
all jabbering at once. That's progress? It’s bad
enough when you can hear half the world only
half the time. What would it be like if we had
worldwide conununications ull the time? Phooey.

! SERIES of 16 stumps was issued in May of

”

’

+45 Laurel Street, Atherton, Calif.

September 1962

Now look. I can turn on the hi-fi and listen to
inspiring music calmly and with pleasure and
satisfaction. Beethoven, Brahms, Verdi, the great
masters — it's relaxing, yet exhilerating. Then I
can open my stamp album — any page will do.
Those little picces of paper picture the history of
that country, its proud citizens and historic back-
wround, its natural resources, interesting insights
into the life of its pcople. I get books and study
these countries. I learn to appreciate my fellow
man, understand his fears and aspirations.”

“Oh 1 say, Friendly Philosopher — John, old
boy, you're losing . . .”

“Look at the hams. Don't care where the
country is or what its people are like, what they
do for u living, how they live. In short, they don’t
know or care a thing about the country they're
calling or talking with. All the hums care ubout
is ‘what's the beuring on that DX sig?’, then
crank up the power, zcro beat and join the wolf
pack.”

*“John, old man.”

“No, sir, I'll take my Beethoven and pretty
picces of paper. Now as [ was saying, the per-
forations on the Columbian issue . . .”

“John, old man, that ZC7 is back on again.”

“Go away. The perforations in the Colum-
bian . . ."

“He's calling CQ DX.”

“The Columbiuan issue — what's his call?”

“ZC7Z2Z.”

“What's his bearing?”

“Q8 degrees.””

“Lucky I leave the receiver on. Some of those
forcign broadeust stutions have good musie, you
know. What's his frequency?”’

“14,009."”

“How’s he coming in?”

“448"

“Anyone calling him?”

“Only the lower half of the band.”

“Ahhhh yes, there’s the pack. He’s culling
that W5 who’s still signing. Never fails! Swing
the 6-clement Yagi to 88 degrees. Huaa — maybe
35 here. Lucky 1 turned on the old Pulverizer-
Paralyser to keep the shack warmed up. Will ya
listen to that pack tonite?”

“John, old boy —ubout the Columbian
iwsue . .

“Noooo, not Columbis. If you're pointed af,
HK-land you’re in the wrong direction. You'll
have to swing your beam about 30 degrees to the
north. He's more toward ZS — there he is again.
Listen to that pack. Swing your heam toward
South Africa, man, swing your beam. And you’d
better kick on your hig supply if you're gonna
jam through this pack tonight. There he goes
now, man, there he goes . . .Tallv Hooovoo!
ZCTZ7 LC7ZZ ZCTZZ de W6ISQ W6ISQ

WelsQ . . . 5]

)
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CONDUCTED BY SAM HARRIS,* WIFZJ

MOONBOUNCE
L SING the moon as a passive reflector to provide
world wide communication on our v.h.f./
w.h.f. bunds has been the goal of a small dedicated
group of people for the pust severul vears. The
number of active “trvers” has been steadily
growing and now numbers over 100. Lust year
K1HMU and K6DNG had a near miss on a
continént-spanning 144-Me. contuct. lncour-
aged by these first positive results, Ned is pre-
paring an installation which belittles the im-
agination of most of us. Using a home-muade
railroad track and mounting at least 16 md
apaced multi-clement bi-polar yagis, he
nmg for contacts with Culifornia and A,
minimum. Details on the K6DN( effor
available but it can be assumed that his ml
little effort. ln Texas WSSDA hus
in anticipation of the new power li1
Ed has a complete 432-M
ready to go. His 31-foo
thing of beauty. (Sec pl
Many other groups at niting the antici-
pated power restriction chunge before starting
actuul construction. The greatest concentration
of activity at present is on 1296 Mc. KH6UK and
WIBU ure presently active with signals going
both ways every day. Tommy first received the

nce seb—up
tlector 18 a

*P.0. Box 334, Medfield, Mass.

1296-Me. signals from WI1BU on July 24 at
13307. On the 25th and 26th signals were again
exchanged. Tommv reported W1BU mgna.l as 8
in Hawaii. KH6UK s signals at
naverage dbout 15 to 18 db.
This type ot
yvou would call “good copy.’
Howevér, & u pen recorder (see Fig. 1) there is
no mistaking®the signal.
IRV of New Waterford, Ohio, was at the
of WIBU when KHO6UK first reported
our signals. Pleasc note thut these ex-
ves were made on 1296 Me. without the aid
y other type of liaison. Also on the “ready-
o-z0 " list for 1206 moonbounce are WABJZN,
W2CXY,HBIRG, DL3FM, KX6CN and W8LIO.
Building are W6NLZ, W{HHEK, W6MMU,
KIOKEH and others too bashful to admit it. The
ouly bunds not known to have active moon-
houncers are 50 and 220 Me.

50 Mec. in Australia

Recently a letter was received from VR3QV, David
Rankin, who had notedl our previous references to VK v.h.f,
doings (May, 1962), and decided our readers might be inter-
ested in VK v.h.f. records, as indeed we are, * The distances
have been computed accurately using latitude and longitude
and have beeu adopted as official by the Wireless [nstitute
of Australia.

50 Me. -~ VK3ALZ to XE1T'U-8418 miles on May 1,

WI1BU run
aver the y
signal iy

31-foot dish (home brew) at W5SDA. Folded dipole is for 432 Mc.
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1959. VK6BE to JA8BP-5490 miles un October 30, 1958.
VEKS5KL to W7ACS KHA-5361 miles on August 26, 1947.
Other interesting contacts made by VK stations include
ovnes to VK9, Papua; VK9, New (Guinea; VR2, YN 2, VS6,
KG6, KR6, KX6, W and LU. The allocation in Australia
is now 52-54 Mec. with the 50-52 Me. portion uvailable un
a temporary basis until the end of this year. ‘The band 56-6()
Me. which has been available for some years has been
withdrawn from the Amateur Service as of July 1.

144 Me. — VK2ASZ/2 to ZL34Q-1342 miles on Decem-
ber 31, 1961; VK5GL to VE6B0O-1322 miles un December
30, 1951; VK5QR to VK6BO-1319 miles on February 9,
1952, Other contacts over 1000 miles have been made but
at the time of writing no confirmed details are at hand.
I believe the VK2ASZ/2 to ZL.3AQ contact is the best
contact made on 144 Mec. in the world outside of the W/IKHA
contact.

288 Mc. — VK3ALZ to VK7LZ-282 miles on January 10,
1960; VK3ZCG to VK5AW-262 miles on January 23, 1161;
VEK5RO0/5 to VKSSMT /5-108 miles on April 13, 1952.

576 Me.—VEK3ANW to VK34 KE-80.1 miles on Decem-
ber 11, 1949, 2300 Mce.—~VE3ANW to VK3XA-9.0 miles
on_February 18, 1950. The 420-450 Mc. band will not be
available in Australia until January 1, 1964, and the
288-296-Mec. band will be withdrawn on June 30, 1963.

The maximum power permitted in Australia is 150 watts
and this will apply to the 420-Mc. band. Many VKs are
interested in this band and, provided the stateside gung
don't start running 1 kw. on this band, the VK gang may
be able to crack the world record. 1 wonder if there will
ever be two types of record — one with the aid of a sutellite
and one without.”

Thanks, Dave, we greutly appreciate your efforts in
sending us the foregoing information. Mighty interesting to
sce that there are such records established in VK-land, and
to know the frequencies which will be withdrawn and those
which will soon be opened up to the Australian amateurs.

50 Mec.

As is usual during this season of the year 50 Me. is still
up and comin’, Reports of skip are still arriving and the six-
weter gang is making hay while it can. W8MBH reports
that on June Y he was copying and working 's, 4's, &'s, 6's,
and 8's, all with Q5 S9 (and overj signals: and that on June
28, WASDOR worked KL7YDO and KL7CEE and on the
25th CO2DS. Down in “little Rhody’ Andy, WI1AJR
worked XE10E and XEICT on May 13, and on the t5th
he caught a double-hop oupening and had contacts with
VE6OH in Lethbridge, Alberta; W7EGN, Montana and
W7VTB in Casper, Wyoming. Wyoming was the first new
state for Andy in years and gives him forty-seven states
confirmed. He's still watching all openings for that North
IDakota contact.

From Georgia, Walt, WAFWH, tells that the band has
been unusually good with more tropo openings observed,
and all districts, Mexico and South America being heard
during the month of June. Down in Virginia, Roger, K4IMT
sez that sporadic £ has been heard almost every afternoon
and very good temperature inversion on June 22. On that
date he worked W3KEBB, WA2IIYQ and WA2RBS in
Delaware and New Jersey. Roger also mentions that there
are now eighty-five stations checking in to the 6-meter net,
or —- there ure that many on the roster. k.m. net on 52.525
is making progress slowly. Panama City, Florida and
WA4F1J give us the information that on June 3 an unideu-
tified station was heard on 50.82 at 0415-01457 with

September 1962

Fig. 1 — Pen recording of KH6UK signals via the

moon on 1294 Mc., as received at W1BU.

Spanish music being heard; and a very faint e.w. signal
heard on 50.745 with beam to the southeast. On the same
day Dick worked W5SFW in Amarillo. On the 4th he heard
New York, Massachusetts, Maine, Vermont, Mlissouri,
Nebraska and South Dakota, all within a period of an hour
and a quarter.

During the v.h.f. contest on June 9 and 10 a total of 264
contacts in 41 sections and including 31 states were racked
np by WA4I'1J; rare states were Montana and Wyoming.
‘I'en other openings were listed by Dick for the month of
June with COs and VE3s included along with just about all
other call areas in this country and a great many states.
Al, WI1ZGO in Connecticut, sez that groundwave was
good on June 4 und June 14 to the Philadelphia, southern
New Jersey und Boston aress: on June 17 he worked
WA6JKI on double hop: and that sporadic £ was very good
a number of other vecasions during the month.

Another report. from Panama ('ity, Florida and from an-
other one of the Ackermans (Ellen) notes that six skip
sessions and 18 states were heard during the month of June.
Isllen, WA4RJF is among the many who wonder whit
happens to all the c.w. stations during the openings. Scerms
there are six-meter operators all over the country wondering
about this and seems odd that they don't manage to have
¢.w. contacts during the openings when 8o many are appar-
ently looking for 'em. Kllen monitors 50.17 and will sked
unyone, W4ZGS comments that 50 NMe. was very good
during the eurly part of June, but during the latter half
the skip was ‘‘spotty, short and inconsistent ",

(Out Indiana way, Jim, K9TTFJ, tells us that there are
several hundred six-incter operators in the Indianapolis
area and that the runks of s.x.b. rigs are growing. Probably
the first to get going in that ares on s.8.b. was K9Y1A and
he now has the company of K9PED, KYYTG, KI9CGQ,
KOCGR, KOKGJ and K9ICI. Among those getting ready
for sideband are K9YPG and K9TFJ. From the big city of
New York, Norm, WA2TQT, writes that conditions on six
meters during the month of June were excellent, with a
wood deal of K skip as well as extended ground wave being
heard and worked. All call areus were wurked except the
6 and 7 areas, plus VE's, VP’s, CO’sand YV’s,

WA2GTP reports openings which he operated on seven
different days during June; Geoff sez that although he
cannot operate all of the openings “ 18 states in 18 days is
OK by me’. Yup, I'd say that was sornewhat satisfactory.
(ieoff is pretty unhappy about the QSLing habits of 50-Me.
operators; after sending out 250 QSLs only about 20 were
received in return. (Don't give up or be too impatient,
Geoff. I received 2 much-wanted QSI: the other day and
the cuntact was two years ago. — WIHOY).

K10ZI reports almost daily openings during the month
of June. Another YL from Florida reports her activity at
Lake Worth; Kay, K4TBG has been on 50 Me. for one yeur
and during that time has worked 41 states and has heard
KL7AUYV. Since April 28, 1962, she has worked 745 sta-
tious and has received QSLs from 442. K3LLR is another of
the gang who sez that the band has been open in ulmost all
directions almost every day during the month. Although
he did not operate many of the openings, it was an excellent
opportunity for testing different antennas which had been
laid out in the yard.

Down in Alabama, Paul, K4SFH, enjoyed the opcnings
during June on 18 different days and during the v.h.f.
contest heard ull call areus except 7's and 9's. Another
Alabama station reporting good conditions is Jerry,
W4UAR, in Anniston who worked (Inba several times
during the month, K8PBE reports “activity good on six,
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but band very weird ', never know what's going to happen
next.” Mike i8 interested in 8.8.b. on six and hopes to get
roing soon.

In Philadelphia — - hon, K3MLI, is building a kw. peuk
linear for 59 Me.; will run a.m., and d.s.b., und hapes to be
on the air with it by Angust 1. Pennsylvania reully seems to
be sending in those reports this month; another received
from W3ZRR who worked XEIPY ou June 29. Ray also
found the hand in excellent condition during the month.
IK3ADS heard several double-hop openings into California
and Wyoming; sez that sporadic E was heard on more days
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3 340 7 1360
. 6 650 6 1150
x H....18 6 590 6 830
W4MDA...17 6 757 7 R70
R I9%5
I.. 9 1215 g 1100
wsR(“ g 1360 7 1100
9 1275 6 1130
7 1150 6 1120
9 1300 & 1o
& 1300
7 1oou 8 1330
.23 %1200 ¥ 1340
.20 5 960 T 790
.14 ¢ 700 R 1300
134 1300 & 1340
L2050 1390 T 1350
L2 5 1250 6 715
.11 5 1180 4 580
Al 5 20) 1 365
10 % 1o
8 5 2 2540

The tigures aiter each call refer to states, call areas
and mlleage of best DX.

nd Ro_Tawe will ha mnilad ta

than not during June, and that VOIAE was heard during the
contest.

Another station hearing both California nnd Cuba during
the good sessions is K3KPA. John also worked indiana,
llinois, Missouri, IFlorida. Out in lowa the band was open
mostly into the south with Texas being the most cominon
one heard according to John, WADRE. During the contest
he worked W7LIIK and heard a VE6, and again on the 13th
he worked W7LHK in Montana. Openings were ulso
obgerved in lowa on June 17 when the hanid wagr open to
New York, New Jersey, Maryland and Pennsylvania: and
ou the 18th with Kentucky being worked. On the 23rd
John worked W5FCD on c.w. and sez that he {\W@DRE)
can usually be found on 50,016 on c.w.

Jim, WOPFP, in Ames, lowa, reports that due to a short-
age of time he observed openings on only fifteen days; also
that the local net alternate frequency is 57.750. WABMN
sez that stations in his arew are working (in June) KPis,
XEls and X128, and that ground wuve is also quite good.
One report (‘harlie received was that he was the tirst [owa
station heard in three years by K9TTU. lle is now running
about 300 watts and having better luck with skip contacts.

On June 29, Les, K4RNG broke into a contact between
YV5AGM and a Cuban station, making the tirst U.S.A.
contact for ("arlos, Y VSAGMI, on 50 Me. Les is certainly a
busy boy when six meters is open; he aent a list of the
openings during the month of June and the time the band
opened in his area (Miami, Florida) and the time it closed.
What with at least one opening every day, he was kept
busy with his pencil and don’t know where he found the
time to do any operating. Among the interesting things Les

(Continued on page 164)

220- and 420-Mc. STANDINGS
220 Mc. 4 540
4%0 $ 3 475
382 WOUED..IIs 1 605
',; 150 WIZIH..... 10 5 &00
! K@DGU..... 5 3 425
r 400 KerrE..lll 6 3 515,
4 385 KHEUK.....1 1 2540
~
5 430 wvEsamB.....7 4+ 450
2 187
6 650 420 Mc.
3 110 4 40
6 740 X210
5 410 4170
5 285 %390
5 265 3 e
3 244 4 410
+ 300 4 430
4 250
4 400  W2AO0D..... 6 4 290
5 300  W2BLV. 2 5 360
4 490 K . .5 3 25
5 540 6 3 200
2 150 ) 4 196
3105 .5 3 130
4 2100
W3AHQ..... 4 3 180 32 100
WI3FEY . 0 5 350 0 4 300
W3JYL 4+ 295 T3 75
3 250
4 255 4
5 300 3250
WALZD . a5 5 425 3 296
W3RUE..... 9 5 450 2
wW3uUJG 13 6 400 2 96
W3ZRF. 5 4 112 6 4
KATFU 4 400 W4HEK....6 4 550
W4TLC 1 315 W4VVE.... 7 4 430
W4UYB, 5 320
X W5HTZ. 3 440
W5AJG. . g 2 1050 \W5RCI. 3 6Vo
W5RCI..... s & 700
R W6GTG..... 11 180
K6GTG. . . 1 240
WBMMU.. 2 25 1 1%0
W6NLZ. .. 2 2540
) 2 355
K71CW..... 11 250 2 250
2 275
KBAXU 5 1050 2890
WBIIG. 5 475 3 4lu
WSLPL) 4 4x0 e 270
WERNM 4+ 340 5 BHRO
/8PT. ... .. 5 680 22
WS8SVI...... 1+ 520
3 375
W9AAG 4 660 34U
WEQC 5 740 4 608
W9JCS..... 2 340 3 330
The figures after each call refer to states, call areas
and mileage of best DX,
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Hawaii to Massachusetts on 1296 Mc.!
Two Pioneers Succeed Again

ON August 9, 0148 GMT, after what secemed
like a never-ending series of ‘‘almosts,”
KH6UK and W1BU (WIFZJ) managed a sue-
cessful two-way exchange on 1296 Me. via moon-
bounce. For weeks they had copied fragments of
each other’s signals. Both were blessed with work
schedules which permitted them to follow the

The operators—KHSOUK and W1FZJ. Tommy is shown in his shack, which houses the whole setup. Sam's 1296 gear is in

moon as its orbit caused its optimum target time
to be advanced day by day. Both were blessed
with plenty of technical know-how. But most of
all, both were blessed with that wonderful per-
sistance which caused them to stick with this
project through days and days of tantalizing
near-misses, ¥B, OMs!

it

a school bus up on the hill a couple hundred feet away, and the receiver i.f. is fed down to the house.

oo EY . ’A, i = = W
Above, the antennas at KH6UK and W1BU. KH6UK got his 28-foot Kennedy through MARS, while the eighteen-footer
at W1BU came from surplus. Sam's dish tracks automatically. Below, the transmitters. Both used one-kw. kylstrons b

y Eimac.




~

~— NEWS
AND VIEWS

CONDUCTED BY ELEANOR WILSON,* WIQON

IT is always a pleasure to tell tales about YLs
who serve their community through bamn
radio. The decds of two YLs have recently come
to our attention, and we ure happy to recount
them.

Mr. J. M. DeBardeleben of the Bureau of
Public Roads, U.S. Dept. of Conunerce, bt.
Worth, Texas, submitted the following informa-
tion concerning a fellow employee, Mrs. Maric
). Nparks, K5S5VWJ. As un “inactive old ham"
(and, incidentully, brother of WATE, OM of
lithel Smith, K4LMB, founder of the YLRL.)
Mr. DeBardeleben “incited’” Marie onto her
ham ticket a couple of yveurs ago, and he and other
Bureau of Public Roads cmployees were very
proud to see Marie reccive u cash award ($100)
for her special service beyond the cull of duty as
a licensed amateur.

During Hurricane Carla, K5VWJ operated
her ham station almost. continuously Sept. 8-13,
1961, having been granted administrative leave
Irecause of the importance of radio communica-
tions in the hurricane ureu.

Quoting directly from a U.S. (Government
(Dept. of Commerce, Burcau of Public Rouds)
Memorandum:

“One of the most important and urgent needs
during and immediately after the storm was to
tind refuge for the thousands of people evacuuting
the disuster area. Small towns out of the disaster
area had stored civil defense stockpiles of sup-
plies. Authority was obtained for these citics to
open rescrve supplies for wemergency use. As
these towns were uble to care for the people, the
information was relayed to sheriff’s offices and
the information was relayed on to the vietims.
Many families became sepuarated and displaced

*YT. Editor, @ST: Please send all news notes to
WI1QON'2 home address: 318 Fisher St., Walpole Mass.

K5VWJ operated her station almost continuously for six
days and nights.

during the storm. Messages were relayed from
town to town, looking for fumily members and
getting them together again.

Mrs. Sparks helped service an area where ap-
proximately one-half million people were vie-
timized by a major disaster and where her
services and the services of others in her type of
service were of tremendous help not only in
finding refuge for people but in transmitting
death messages, and assuring families that loved
ones had evscaped and were alive. Forty-four
formul messages and several hundred informal
messages were handled through Mrs. Sparks
station.”

The commuuity service of Fran McCullough,
W7DRU, of Tucson, Arizona, is of another type.
This past Npring Frun and her OM, George,
W78QX, donated their “day of rest” twice in
March, twice in April, and twice in June to the
Polio Prevention Sundays campaign, the history-
making voluntary mass inoculation program
conducted by the Pima County Medical Society
of Arizona. A publicity release on this cffort said
in part as follows:

*“The aim of the program is to wipe out polio
in Pima C'ounty by the administration of the
Sabin oral vaceine to 1 majority of the populu-
tion. While the McCulloughs are hut two of the
thousands of ecivie-minded volunteers who as-
sisted with the program, the role they played as
a husband and wife team is unique.

*Mrs. McCullough wus in charge of 2 base
stution set up each Sunday at a wholesale drug
warchouse. From her post, Mrs. MeCullough
direeted the radio-equipped cars of her husband.
Two Sundays for Type | vaccine, two Sundays for Type |,

and two Sundays for Type lll—this was the
time spent by W7DRU.
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Here's visual proof that W4EJQ is a YL and not an OM,

as her name might suggest. C.w. operator Deane Lindsay,

of Lenoir, N. C,, laments that her first name provoked

confusion in the YL-OM contest. Never mind, Deane, we

like unusual names—besides, it's fun to shake things
up a bit once in a while.

and other ham volunteers who shuttled the pre-
pared vaceine between elinies with an excess and
those which were running short. There were
some 38 centrally-located sites throughout the
county where the vaccine was dispensed each
Sunday.

““T'ucson hams who assisted with the project
were William MeCuaughey, Jim MecClanhan,
Leonard Jackson, Joe McCormick, Walter Fle-
welling, Ron Merkel, Barry Joseph, Jerry Flewell-
ing, John Buchanan, Thane Higgs, Ceeil Bu-
chanan, Robert McCullough, Howard ILumpp,
Howard Douglas, and Dick Farman. (Sorry, we
don’t have the calls — I1"1QON.) Like the Mec-
('ulloughs, all are members of the Search and Res-
cue Communications Staff, which became a per-
manent part of the Pima Coounty Sheriif’s rescue
operations after hams participated in the search
for three lost Boy Scouts in the Santa Rita
Mouutains several years ago. The radio operators
decided to form a permaunent group to be called
in on such emergencies. As a permanent organiza-
tion, the group continues to study and refine its
role in rescue operations.”

New Hampshire YL K1PCZ, Barbara Roberts, is happy to
oblige with a YL contact from the Granite State. From
her Manchester QTH Barbara works all bands 10 thru 80,
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Custodian of the Puget Sound YL Coffee Net Certificate
is Laurie Hansen, W7HTD, of Woodinville, Washington.
The certificate is for OMs only who work 7 regular mem-
bers of the new net; OM DX stations need work only 3
members. W7HTD has been spending her free time
assisting operations at World's Fair station K7USA,

NOTABLE YL

On the air Dot Saunders of Knglewood, I'lorida, is known
a8 W4UF — in the second edition of Who's Who in Ameriran
IWomen, Dot is listed as Mra. Dorothy Chapman Saunders,
Marine Biologist. I'or the past 13 years Dr. Saunders has
worked on the problem of whether or not some fish serve us
reservoirs of human parasites. Her work has taken her to
various parts of the world, supported by grants and scholar-
ships from different foundations.

Dot got her first amateur license in 1927 when she was a
high school sophomore at Ridgewood, New Jersey. Her call
was NU2BY. She held her license continuously through
World War 11, but when the license expired, she was out of
the country. When she returned to the U. 8. in 1951 she
touk the license exam again and became W4UTF, and until
recently alyo held the call W4ZKD.

A graduate of Syracuse University, Dot took her M.S.
and Ph.D. in Biology at the Uiniversity of Michigan. She
has held a pilot’s license since 1935 and in 1938-39 she was
goveruor of the middle-eastern section of the U. S. fur the
49'ers and editor of their newsletter. She taught four years at
a girl's college in Pennsylvania, and has been a research
agriculturist with the U. S, Dept. of Agriculture in Peru,
Ecuador, ¥ Salvador, Cuba, and Guatemala. In 1947 she
married Dr. (George Saunders, a research biologist with the
L. 8. Fish and Wildlife Service, and together they did field
research in DMexico for several years. In 1953-54 she was
assistant professor of biology at the University of Ilorida,
and in 1955-56 she worked on a Fulbright post-doctoral
research scholarship in Egypt. Since 1955 she has worked
primarily at the Cape Haze Marine Laboratory in Florida.

Dorothy Saunders, W4UF
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A charter member of the Floridora YLs and Georgia
Peaches (and president of the former in 1959-40), Dot is
now on s.8.b. und c¢.w. with Collins S-line equipment. She
was rtecently appointed ¢.d. communications oficer for
inglewood, Florida.

Surcly Dorothy Saunders is one of our most outstanding
Y'Ls, and it should be added that Dot's many accomplish-
ments are exceeded only by her charm and graciousness.

Mrs. K5IOC, not a ham but obviously & gal who knows
how to keep hubby happy at home. suggests the construc-
tion of a love-seat type bench in the bottom section of an A
frame mast is ideal for moonwatching when the chief opera-
tor is not on the air.

HOWDY DAYS

3pongored by the YLRL, HOWDY DAYS kick off the
fall and winter seasun of YL activity. Chat with old friends,
make new ones. iixtend an invitation to join the YLRL.
Acquaint new amatcurs with YL nets and other YLRL
activities.
The following rules were received from YLRL Vice Presi-
dent Lillian Byrne, K2JYZ.
Atart: Tuesday, Sept. 25, 1962, 1200 EST
End: Thursday, Sept. 27, 1962, 1200 EST
Score will be based on licensed YL contacts only. .All
bands and all modes of cmission may be used. Only onc
contact with each station will be counted. Net contacts will
not be conunted. Score 2 points for each YLRL member
worked and 1 point for each non-YLRL metnber worked
ino multipliers). Logs are not required — submit a list
stating date, time, call, name, QTH, and whether YLRL
member or not to Lillian Byrne, K2JYZ, 24 Stillwell Place,

The new Upper Peninsula YL Club has
26 members, 14 of whom are shown
her in the photo. Front row, left to
right: K8YEE, WB8HAV, KB8TGX,
K8SUP, K8KIT, WBQOM; standing,
W8JXJ, KN8YXG, K8PNA, K8CZO,
WQATO, K8SRO, K8IFC, and KB8ILN.
Next June 23 the UPYLs will hostess
the 13th Midwest YL Convention at
Newberry, Michigan.

Freeport, Long Island, N. Y. Score sheet must be received
by K2JYZ by Oct. 14, 1962. ‘The top-scoring YLRL member
will have a chaoice of a pin, charm, or YLRL stationery. The
top-scoring non-YLRL winner will receive one-year paid
membership in YLRL,

YL Certificate Hunters Club

Bertha Roylance, K7CHA, secretary of the YL Certifi-
cate Hunters Club Chapter 4, submits the following nct
schedule for interested YLs:

aQquT
Day of Month Band Freq. Me. Time Mode NCS
18t Sunday 20 14.275-80 1900 phone K50PT
1st Friday 15 21.335 1900 phone W5KJCY
1st. Friday 20 14044 2200 c.w. VE7BBB
ist Tuesday 40 T.250 1900 phone W5JCY

Membership Rules: Full membership requires that a
feminine amateur radio operator hold a Certificate Hunters
('lub Membership and a valid amateur radio license. Asso-
ciute membership shall be granted to u fewminine licensed
amatenr radio nperator if she holds 15 certificates toward her
zoal of CHC membership. Dues are $1.00 per year. {No dues
for DX YLs.)

Asof June I, the C'hapter had 50 members in 22 states and
7 countrics.

COMING EVENTS

HOWDY DAYS — Sept. 25-27, Sponsored by the YLRL.
Sce rules, at the left.

YLRL ANNIVERSARY PARTY -—the 23rd annual,

(*.w. section Oct, 24-25; phone section Nov. 7-8, Complete

rules next month,

e Strays "§s
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FEEDBACK

The transistors in WIYVZ's 12-volt d.c. to
110-volt a.c. inverter (page 18, OST, August,
1962) should be type 2N176 instead of 2N167.

— 0 ¢

Dave Blaschke {right), WS5WZQ, here accepts the Ev
“Pappy'’ Mayer (KP4KD) Memorial Award given to the
highest score in the ARRL Sweepstakes Contest. Brad
Beard (left), W5ADZ, W5 QSL Manager makes the
presentation for W3GJY, trophy donor, at a local DX
meeting in Texas. Dave set a new SS record in the 1961
Sweepstakes 1576 contacts in all sections for 285,521
points. Looking on is Charlotte, proud XYL of the new
Sweepstakes champ. (Photo by WS5FJ).

QST for



CONDUCTED BY ROD NEWKIRK,* WOBRD

Wherefrom:

Ramifications of Telstur leave the imagination
breathless. Those dramatie D Xperiments actually
hegau centuries ago, for there is no new scientific
departure that does not owe its take-off to
smudgy footprints in the sands of time. Radio
amateurs made some of those tracks; of this we
may be proud.

In & recent dialog Grommethead Schultz and
Sunspot Ham MeSquegg discussed seientifie trail-
blazing by pioncers Saum Morse und Joe Henry.
This drew further interesting comment from
W2ITQ, a stanch member of the Morse Tele-
graph Club, Inc., Joseph Henry Chapter, Albany,
N. Y. Omer writcs:

J liked your rather humorous story in the April
issue of OST in which you indicated that Prof.
Joseph Henry was indeed the basic originator of the
magnetic telegraph. Very few peuple, including
hams, recognize the fact that if it were not for
HHenry, Morse in all probability could not have in-
vented the magnetic method of telegraphy. It was
at the Albany Boys' Academy that Henry demon-
strated the feasibility of such » system by stringing
a mile of insulated wire around a classroom, power-
ing it from a galvanic cell and causing it to ring a
small bell when the magnet was energized. ‘This bell
and magnet are on display at the museum in the
State Kducational Building in Albany.

My Chapter of the Morse 'T'elegraph C'lub, Inc., is
named for Henry in recognition of the very valuable
agsistance he rendered to Morse. [t is historically
triue that Morse's line from Washington to Balti-
more would not have heen sucecessful if Henry had
not sugkested that the wire be supported from in-
sulutors instead of putting it underground in & pipe.

We have many ex-telegraphers in the Chapter
who are hams, including myself. All members have
had at least one year's experience as Morse opera-~
tors, The Club is nation wide with about sixty Chap-
ters, our purpose heing to perpetiate the mewmvory of
the art of telegraphy, a technique now superseded
by newer methods.

(Once each yeur, as near to April 27th as pussible,
all Chapters meet and celebrate the birthday of
Morsge. Every Chapter is hooked up on a *round
robin’" telegraph wire by courtesy of Western Union.
(ireetings are exchanged and speeches are made by
the Grand Chapter officers. This April our Chapter
met with others, clected officers and attended a
banquet, Our retiring president was WN2ALJ. The
(“hapter historian is W20NE, a eollector of antique
Morse instruments who also delves into the origins
of the many expressions and terms uscd by landline
trlegraph operators such as 73", “lid", ete. Bill
also is a past president of the &lhanv Amateur Ra-
dio Association. OQur membership comes from West-~
eru Union, the railroads, telephone companies, stock
brokerages, press associations, pipeline firms and
other organizations that formerly used Morse.

Ah, they were giants in those days. Thanks for

the entertaining briefing, OM, and best wishes to
all of the MTC gang.

What:

In its way, Telstar is an answer to the late K. B. Warner's
epic plea for a second spectrum. Ultimately it may mean a

#7862-B West Lawrence Ave., Chicago 31, I1l.
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lessening of congestion pressure on our old-fashioned ion-
ospheric system. But we shall sce. . . . Here it is the end
of anoth@r summer. How DX time flies! Let's sce what the
faithful “How's" xang has been working and hearing over
the past few weeks.

2 c.w. really carries the DX ball at this time of year.
Correspondents Ws 2MES 6RCV 7DJU 7LZF 7POU
(91/76 <‘ouutne~ worked /confirmed), 8KML (314 on ¢.w.).
SKX (2 ‘4/&13). 8YGR; Ks 1BVI 1MLI tex-\W6LER,
2327213), 1MOD 2IDI 2UYG 3CNN (77/42), 3MSN,
JIEX AMYO 5FNV 57BW 5YFU 6MQG (164/131), OQPL,
6TZX 6VTC 7AGJ 7KBN 7RVI 9BHR 9GSD rli/8)
9LIR oJPT, pVSIL (99/81), BYRQ; WAs 2JJR 2KSD,
(158/117), 2LOR 2MUA (33/20), Mp JRQZ 6JSA/KMS6
HORS 6PDE 620U, HLYKR and VE7BBB specify the 11-
Me. code activity of AC5SQ (78) 11, AP5s AH (82) 15, CP
(68 12, BY1PK (40) 12, CN8s EU VIH, COs 2KV 7AH
0. CPs 3CN (39) 0, 5EQ (62) 19, 5EZ, CRs 6CA (77) 22,
8AB (111) 15 of Timor. CTs 1CB 2AI (45) 9, DL8s BL CH
M FR, DMs 2ADL 2ANG 3LMD, DUs IFM (11) 14,
1()R (40) 10, 7SV (19) 14, EA8s BF (‘I CP (56) 23, DO,
EP2BB, ET2US (45) 3, FAs 2GL 304, FB8s XX (40) 11,
27 (40) 11, FG7s XK (’xh) 9, XO (45) 20, FK8AI (20) 8
FO8SAN (8()\ 2-3, HA 1RSA 'SKMF 8CC, HB4FF,
HH2CE, HI3PC, HKO%I (45) 20, HL9s KB (38) 10, KJ
9, KN (68) 13, KR (50) 11-14, H.PIIE 19, HR3RR, HZ1AB
75) 20, IlZCN/Ml (89) 0, ITls AL:A ’I‘AI JAﬂEN (78)
.md other JAs, JTIKAA (50) 6, roving Ks 2QGC/KG6
3GAD/KJ6 (27) 7, 5F0Q./KS6 S5KOR, KS6 6CQV /KS6
7SEW /KJ6 (500 6,9ACJ, VP9, KA2: AB KS MA, KC6BD,
KGs 1BO 1FD 6ALB, KJ6s BV (45) 3, CU, KMés CE CI
{12) 5, KR6s AF (57) 7, LJ (82) 10, LY MA (58) 22, MO
NG (57) 16, OD (13) ]7. KS6AM (49) 4, KV4A4A (81) 20.
KXé6s AJ (15) 10-13, BQ DK (29) 8. LJ28 (78) 11 or Nor-
way, LXs 2XG (10) 21, 3KP (60) 22, OX3s BZ DL 4
KC 0, KW, 0Y7ML (200 19, PLIKM, PXIYR (92) "’
STZ&R (31) 23-4, SVa 1AN (43) 23, 1A0 18) 22, 0\\1
(89) 0, 9WN (45) )0 PWT, TA4s RN (42) 33, RZ (56) 0,
TF3s AFE, KG, TGIAD (1) 5, UAs 1KED of kranz Josef
Tand, 1KM{ (A.i) 0. 987 9B 9DN (20) 3, 9DT 9FL +15)
g ‘0V 2, OCE (31) 7, OEQ (38) 11, SEV (62) &,
N“F‘ f4l) 6, OhR (12) 7, 83W, FKCA (69) 21, $KCC SEFA
{39) 6, DhF(x (46), 0Kl'-*. (41) 7, 8KKB (75), BhQB (45) 7,
()LU (501 4, ORB (17), UBSs malore, UC2s AA AX BB BS
KAA, UDl)s AM (34) 3, AX Bis (60 3-4, GF (28) 22, UFé6s
KI’B KPE (78) 18, BE (60) 5, UG6KAA (10) 20, U8s AA
i40), BI BO (5% 2. DA KBC (15) 2, UL7s FA (10) 2, KAA
42 12, NB (67) z.‘ UMSKAB (12) 17, AP (42) 12, UOS5s
PK SD (49) 6, UP2s AY KNG NR, 1IQ2s AS (40)' 6. AN
BA (10), BP (601 5, KDD (1) 6, UR2s DZ EAN, UT5s CC
EW,UWs 340 3ME (7) 4, 0FE (37) 9, 01H (93) 12, VESRG,
VKs 1ATR (32) 12, 9LA (50) 16, 9RO 9XO, VPx 2KJ (78)

e
/ ITSMYTURN
TO TRY THE BEAM,
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. 53BL 5XG (56),
' (30) v, 2B7 2DK (3) 10,
3H 31, (13) 21, 3P (52) 0, 4CV (40) 7, 6TC, VQs 1DR (56)
1y, 21E 4IT (1) 5, 8Al (56) 3, VSs 1FJ (57) 13, ILD (43) 16,
1LF (68) 15, 4RM 12, 6EC (85) 9AAC (67) 22, 9MB (23) 1

3, 2MV (56) 22, 2SH (45) 0, 2S
8GU 9EP 9KU 9G;, VRs 1L 1N

6PJ INQ

roxming Ws INV./KP6 4LCY KMG6 5HTM.VR3 (38) 7
BVUN/KW6 6YCW ,/KJ6 8VIH/VP9Y 15, XZ2TH (40) ll
YJ1RH (120) 6, ZAs 1GB (901 13, ‘B&h (10), ZBls HG
NZE, ZD8RN (10) 22, ZP50(: (49) ZS3EW (25),
4STCE (49) 16, 4Xds BS ($4) 21, DH (561 4; HC (67) 20,
HT (45) 22, 10 (67) 19, KK, 4UlITU 5A3CJ, 5U7AD
(44) 19, 9G1s CW (41) 23, DT, 9M2s i'P (20), GJ (32) 16,
(U rxl) 15 and 905&AA By the way, the numbers in
parentheses are ke, above the lower band edge; numbers
outside parentheses are GMT.

20 phone enabled Ws 2MES 3LE 8KML; Ks 1MOD
(216), 2T'DI 5JBW 6QPG 7RVI (ex-K5QPG), 9JJR,
WAs 1RQZ and 60ORS to catch up with BVl