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THE ONLY TUNABLE
VHF CONVERTER,
MODEL VHF 126

VHF pioneers designed and built this
versatile YHF Converter. It will ex-
tend the range of any communications
receiver through the 6, 2 and 114
meter bands. All bands are tuned
with equal ease since the 50mc tuner
does the tuning for the higher bands
in the same way it tunes the 50mc
band. Sensitivity 14, microvolt with
very low noise figure. Built-in power
supply. Simple to install and requires
no circuit modification to select either
YHF or standard communication
ranges. Designed and manufactured
to the requirements of costly astron-
omy receivers,

Experience the finest YHF recep-
tion, everl,,.%$239.00 Amoteur Net,

RME" -\
. DX COMPUTER

RME DB23 PRESELECTOR...

improves the performance of any re-
ceiver. Three 6J6 twin triodes are used
as neutralized push-pull stages in a
unique combination of selective and
wide band RF amplifiers. You get a
minimum gain of 20 db throughout all
ham bands from 3.5 to 30 mec, and
signal-to-noise improvement can be as
much as 7.5 db over that of the
receiver alone. Input circuits are accy-
rately tched to any standard type
antenna, Operation. is simple; merely
set band selector and adjust peaking
control for maximum signal...%$49.50
Amateur Net,

CHECK ANY RECEIVER,
THEN CHECK
THE RME 4350A.

it has everything you want and need.
Study and compare these features usu-
ally found in only high-priced re-
ceivers. Efficiency concentrated for
ham bands only, IF curve is 2.8 ke
wide without crystal, down to 100
cycles with crystal. Sensitivity one
microvolt with low noise figure. Dual
conversion for image rejection of at
least 54 DB, Six-pound cast panei
with heavy gauge steel chassis and
cabinet gives maximum stability.
100 ke crystal calibrator. Single dual
speed dial for easy tuning. Engineered
for maximum performance on S$SSB,
CW ond Phone. Ideal for contests and
DX wunder all receiving conditions.
FCDA ltem R-16, $249.00..Amateur
Net. Model 4302 Matching Speaker
$17.50 Amateur Net.




NEW: 8§X-110 Receiver. Advanced features and de-
sign make the $X-110 an exceptional value for the
radio amateur and short wave enthusiast -alike.
Standard broadeast plus three short wave bands
(540 ke-34 mce). Slide rule bandspread dial, calibrated
for ham and citizens’ bands; built-<in “S” Meter,
arfxitenna trimmer, crystal filter. Seven tubes plus rec-
tifier.

NEW: R-48 Speaker. (not shown) Perfect match for
8X-110. Latest design; uses new 514" x 714" speaker.
Exceptional damping qualities, distortion-free re-
sponse. Switch for selection of voice or music re-
sponse.

NEW: S-107 Receiver. Outstanding new styling and
impressive features. Standard broadecast plus four
short wave bands—unusually wide coverage
{540 ke-34 me and 48-54.5 me). Separate bandspread
and logging scale; slide rule dial; phono jack and

headset tips. Seven tubes plus rectifier.
Export sales: international Div., Raytheon Mfg. Co.,, Waltham, Mass,

S-107

NEW: 8-108 Receiver. Exceptional value and per-
formance. Same as SX-110 in frequency coverages
but without “S” Meter, antenna trimmer and crystal
filter. Built-in speaker. Calibrated slide rule dial;
temp. compensated oscillator. Seven tubes plus recti-
fier. Ideal general coverage receiver.

NEW: S-38E Receiver. Latest version of the world’s
most popular short wave receiver. Modern new styl-
ing, improved circuitry for utmost in performance
and dependability. Standard broadcast plus three
short wave bands (540 ke-32 me). Electrical band-
spread; slide-rule overseas dial; headset output; built-

allicrafters

Company
Chicago 24, lllinois
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= HOW TO BECOME A RADIO AMATEUR

+« THE RADIO AMATEUR'S LICENSE MANUAL
* LEARNING THE RADIO TELEGRAPH CODE
» OPERATING AN AMATEUR RADIO STATION

Anyone starting out in amateur radio will find these publications a necessary
part of his reading and studying for the coveted amateur radio operator’s
ticket. Written in clear, concise language, they help point the way for the be-
ginner, Tried and proven by thousands upon thousands of amateurs, these
ARRL publications are truly the “Gateway to Amateur Radio.”

$1.50

POSTPAID

The American Radio Relay League, Inc.—West Hartford, Connecticut
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From the engineering team
that developed the incomparable
HT-32A4 comes a transmitter

that brings SSB within

reah of all... HT- 3 7

weis SR
i ¥

The price: $150.00, Here, for the first time, is a moderately priced SSB
ransmitter that retains the essential performance characteristics which
de its big brother the most wanted single sideband transmitter of all.

e power. Same rugged VFO construction. Identical VOX. And a

oth, distinctive speech quality that insures excellent on-the-air
ports.

u can judge — and own — the HT-37 now. Your distributor will soon
ave it on featured display.

Technical Details

VFO employs double reduction disc  ucts down 30 db. Carrier suppres-
drive, fixed T.C. Sideband suppres- sion: 40 db. or beiter. CAL System:
sion 40 db. at 1000 CPS. Power rat- Instant CW CAL signal from any
ing: 70-100 watts P.E.P. output transmission mode. Cooling: con-
CW or SSB. 17-25 watts carrier on  vection with final operated at low
AM phone. Two 6146’s in the final. dissipation in standby. Size: 914"
3rd and 5th order distortion prod- high, 18%” wide, 163} “deep.

the new ideas in communi born at ...

hallicrafters

Chicago 24, Illinois

Export Sales: International Division
Rajytheon Mfg, Co., Waltham, Mass.



It pays to insist on

PR crystals

STANDARD OF EXCELLENCE SINCE 1934

AMATEUR TYPES
40, 80 and 160 Meters, PR Type Z-2

Rugged. Low drift, fundamental oscillators. High activity and
power output. Stands up under maximum crystal currents. Stable,
long-lasting, hermetically sealed; £500 cyclesammmn. $2.95 Net

24 to 27 Mc., PR Type Z-9A

Third overtone; multiplies into cither 2-meter or 6-meter band;
hermetically sealed; calibrated 24 to 27 Mec,, %£3 Ke.; .050” pins.

$4.95 Net

50 to 54 Mc., PR Type Z-9A
Fifth overtone; for operating directly in 6-meter band; her-
metically sealed; calibrated 50 to 54 Mec.,, %15 Kc.; 050" pins,

$6.95 Net

COMMERCIAL TYPES
Commercial Crystals available from 100 Kc. to 70 Mc. Prices on Request.
SPECIAL TYPES

Type Z-1 Aircraft
3023.5 Kc., .005%....$3.45 Net

_TYPE Z-9R CITIZENS BAND CLASS D"
fij___asgigggd _frequenfies in7megac_VCIes:

VHF Type Z-9R, Aircraft
For lear, Narco and similar
cquipment operating in the 121
Me. region, requiring crystals in
30 Mec. range. Each....$4.95 Net
Type Z-1, MARS and CAP
Official assigned frequencies in
the range. Calibrated to .005%.
1600 to 10000 Kec......... $3.45 Net
Type Z1, TV Marker
Channels 2 thru 13...$6.45 Net
4.5 Mc. Intercarrier,

K L . - $2.95 Net
5.0 Mc. Signal Generator,
019 oo - $2.95 Net
10.7 Mc. FM, IF, .01% oo $2.95 Net

Type 2XP

Suitable for converters, experimental, etc. Same holder
dimensions as Type Z-2,

1600 to 12000 Kec., (Fund.) =5 KCieeecermrnens $3.45 Net
12001 to 25000 Kc. (3rd Overtone) =10 Ke........o.. $4.45 Net

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

251
AD% ..
TYPE Z-9R RECEIVER CRYSTALS FOR CITI-
ZENS BAND CLASS “D“—pecify 1.F. ire-
quency, also whether LI, is above or helow
transmitter frequency. Calibrated to .005%.
$2.95 Net

TYPE Z-9R RADIO CONTROL CLASS “C”
FCC assigned frequencies in  megacycles
26,995, 27,045, 27,005, 27145, 27.195, 27.255;
calibrated to WS % .. ........ ..., $2.95 Net

Type Z-6A,
Frequency
Standard

Ta determine bana
edge, ‘To keep the
VFO and receiver
properly calibrated.

100 Ke. .. $6.95
Net

Z-6A

Silver
Anniversary
Year
1934-1959

PETERSEN RADIO CO., inc. 2800 W. Broadway

COUNCIL BLUFFS,

1O0WA

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 Invited. All amateurs, especiglly League members. are invited to report stasion activities on the first of euch
month (for preceding month) direct to the SCM, the ndministrative ARRL official elected by iembers in each Section.
Radio elub reports are also desived by SCMs for inclusivu in Q87', ARRL Field Organization ‘station Appointments are
available in the wreas shown to quulilied League meinbers holding Canadian or FCC amatenr license, General or Condi-
tional Class or above, These inelude ORS, OES, OPS, 00 and OBS. 8CMs also desire applieations for 81!, EC, RM and
PAM where vacaheies exist. OKS appointment is available to Novices und Technieians.

ATLANTIC DIVISION,_ .

kBustern Pennsylvania WIZRO, Allen R. Breiner 212 Race St ‘Tumagin
Marylund-Deluware-1), ¢, \\ $1~.le \rthnr W. Plummer .ixu-& Rexmere Rd. Baltimore 18, Md,
Houthern New Jersey 228G Herbert ¢, Brooks K00 Lineoin Ave. Palmyra
Western New York "HUK harles T, Hunsen 211 Roseinont Drive Bulhln 26
Western Pennsyivania WIUHN Anthony J. Mroczka L7A-5th Bt Donora
CENTRAL DIVISION
Lilinois RN Edmond A, Metager 1520 South 4th st hprlngncl([
Indiana w QI‘QC‘ -\rt hur G. Evansg %23 North Bosart indianapolis
Wiscousin WHKQB Cieorge Woldy 2103 South v 8¢, Manitowoce
e AKOTA DIVISION ——
North Dakata WoHVA Harold A, Wengel #21-14th Bt Rismarek
Bouth Dukota WORRN  J. W, Bikorski 1900 &, Menio Ave. Hioux Iulls
hinnesota WORJZ Mrs, Lydia 8. Johnson 1258 Van Buren 8t. #t. Paul 4
DELTA DIVISION. .
£ S5 WHZLY “Ulmon M. Goings . 0, Box 207 Oseeola
Tonisinng WSEAMO Thomas J. Morgavi $409 Beaulien 8¢, Metalre
Mississippi WSEHH Juhn Adrian Houston, sr. 114 North First Ave. Cleveland
Tennessee W4UIO R. W, Ingraham 105 West Park Drive Kingsport
e e GREAT LAKES DIVISION . -
Kentucky WASUD Robert. A, Thomason 6826 Kastwood Drive ()wensburo
Michigan WHEX Ralph Thetreau 27209 W, 8ix Mile Road Tetro
Ohio WEAL W lkson E. Weckel 2118 Tuscarawas St., W, (‘zmmn i

. . e HUDSON Dl\'lblON _

ta.Ast(‘m New York WIEF O George W, Traey 1138 North Country Club Drive dchenectady

N. Y., % Long Island W2TUK  Harry J, Dannals RFD 1, Arbor Lane, Dix Hills  Huntington, L. L

‘Jorthern New Jursey W27V \\ Fdward Hart, Jr, 51 Washington St Phillipsburg

MIDWEST DIVISION

Inwa WOBDR Russell B, Marquis 307 North Kifth Ave, Marshalitown

Kunsas WUENS lt wymond T, Baker inH Lincoln st, Neodnshz

Missouri WuBTU L, o, Goseh 711 8, Oakland 8t. Webb City

Nebraska WHREXP ( ‘harles B, MeNeel Route 3, RFD North Plutte
NEW ENGLAND l)“l SION.. S

«’onnecticut WITYQ Vietor L. Cruwlord RI'ED 5, St ulloy Rough Rd, Danbury

Maine# WIIMN  Jeifrey 1, Weinstein "‘i( aleb 8t. Porttand

kastern pMassachusetts WI1ALP Frank L. Buker, jr. 91 Atlantie St, Naorth Quiney 71

Western Mussachusetts WiIiBVR Perey !, Noble 37 Broad st Westtield

New Hampshire WIRMH  Robers H, W rlght IR Pine St. Coneord

Rhode lsiand wivxoe Alrs. June R. Burkett 172 Ferris Ave. Rumtord 16

YVermout WIVBA Harry A, Preston, jr. 10 Cherokee Ave. Exsex Jet.

...... e NORTHWESTERN DIVISION,

T Aluska¥ KL7BZO  Kenneth E, Eoestler 2005 Sunrise Dirive Anchorage

Idabo W7GGV Mrs, Helnn M, Maillet Rnute 1, south Pocatello

Aontang WINPV/WXI Vernon L. Phillips Box 971 Harlowton

{regon W7JDX Hubert K. McNally wmx 8,15, Madison St Pnrtlm:d 16

Washington W7IPGY Robert B, Thurston T700-31st Ave,, N, Beattle 15

e BACIFIC DIVISION .. [,

11.1w¢11 RIBAWD  Samuel (1, Lewbel .0, Box 3561 Honolulu

Neval WTVIL Charles A, Rhines Hm{ uls lko

Wmt.l, (.’l.xm Valley KEDYX L L ‘oniey Smith 67 Cuesfy Vista Drive I\Iomprev

Biast Bay WEOJW B. W, southwell 200 South Seventh 5t. Dixo!

wuu francisco KBANP Leonard R. Ueraldt 1500 Cayuga Ave, ﬂun b‘rancisco 12

Sacramento Valley WHGDO  Jou J, (’Brien 3417 6th Ave. Hacrumento

#an Joaquin Valley werpu Rulph Haroyan 6204 E. Townsend Ave. Fresno
ROANOKE L1V Isl()N .

North Carolina WARRLH B. Riley Fowler Box 143 Alorganton

Bouth Caroling WiGQV 1.y, O, Dunlap P. O, Box 447 . Roeck Hill

virginia WIRKX John Uarl Morgan /0 Radio Btation WFVA, Box 269 Frederickshurg

West Virginia WRIM Donald B, Morris 1111 Alexander Place afirmont

. ROCKY MOUNTAIN DIVISION.
Colorado WOBWJ Carl L. Smith 1070 Locust. Denver 20
titah W7QWH  Thomas H. Miller 1420 E, 3045 St Halt Lake ity
New Mexico KSEDAA Allan 3. Hargett 1001 Birch Lane Clarlsbad
\Wyoming W7AMU L. D, Branson 342 Houth Kk tasper

‘OU THEASTERN DIVISION.

Alaba WIHKRK  Clark, Simms, jr. 16 Rosemary Rd, Montgomery
h:wtnrn I«mrlda. WIKGT John 1~‘. Porter Box 7295, Ludiam Branch Aliami 55
Western Florida W4RKH  Frank M, Butler, ir, 28 Jouth Kilott Rd. Fort Walton Beach
tieorgia WACKS Willlam ¥, Kennedy 1687 Falrwuy Hm Drive, S.E. Atlanta 17
W cst Indies (C'uba-P,R.~-V.L) KPiDJ Willlam Werner 583 Ramon Llovet Lirh, Triman
Rio Pledras, P, R,
t'anal Zone KZ5RV Ralph k. Harvey HBox (8 Balboa Heights
SOUTHWESTERN DIVISION
Los Angeles WeJQB Albu‘t b OHiLL jr, A1 No. Millard Ave. Rialto
Arizona w701 Cameron A, Allen 20 East Maryland Ave, Phoenix
Han Diego WELRU Don Stunsifer 14 27 Pescadero SBan Diego 7
Hanta Barbara K6CVR Robert A. Hemke 2% W, Mission Hanta Barbara
WEST GULF DIVISI()N
Naorthern Texas WaHBNG L. L. Harbin 4515 Calmont Fort Worth 7
Oklahoma WEDRZ Axdri.m V. Rea P, 0. Box 28 Pond Creek
Southern Texus W5QEM  Roy K. Eggleston 1109 chon Drive ¢orpug Christi
PR CANADIAN DIVISION.
Muritime VEIWB D, K, Weeks R R.3 Ht. Stephen, N,
1)ntario VE3NG mch.u-d W. Roberts 170 Norton Ave. Wi lllnwd.;le. 'l‘m-onto, Ont,
Quebec VE2DR W, Bkurstedt 62 $t, Johns Rd, Pointe Claire
B o i AMontreal 33, P, Q,

Alber VEGVM Ciordon W. Hollingshead 108 Hudson Rd. Calgary, AJt‘l.
}‘?rltlsh Columbia YEJT Peter M. Melntyre 87 West 26th Ave, Vancouver, B. C.
AManiteba 4IF James A. Elllott 790 Oakdean Bivd, St James, Winnipeg 12
Haskatchewan VESLU Lionel O'Byrne U Rowatt

*Offieial appointed to act temporarily in the absence of & regular official.




WE WERE FLABBERGASTED!!

...when we saf down to make a list of the places
where the GPT-750 could be found...

cable laying ships
naval vessels
commercial vessels
mobile installations
airport operations
oil field operations
mining operations
commercial
carrier systems
air fransport
«  air-lift packages
C.\'V-J
missile ranges
military
communications centers
tropical plantations

cand even ham shacks...

«..and we were pleased to find it being used on all
modes of transmission; radio telefype, facsimile,
commercial radio felephone circvits, quick reaction
military voice nets, multi-channel telegraph, data
transmission and high speed telegraphy.

mopeL. GPT-750
AN/URT 17A

The TECHNICAL MATERIEL CORPORATION

IN CANADA Main Ofticee: MAMARONECK

TMC Canado ltd, Oltawa, Qatario NEW YORK |




Itis ai mcorporuvea 550
) under the Iaws of Connecﬂcu

. ship of a tFansmitting station and know
. prerequisite, although full vohng witikershi
: i:censed amafeurs, L

HIRAM PERCY MAXIM WIAW, ]91&—1936
EUGENE C. WOODRUFF, W8CMP, 1936-1940
GEORGE W.. BAILEY W2KH, 1940—1952

] H\oorheod Mmﬁé‘s‘bfu
le Vlce-Prestdenl WAYLAND. M. GR
: P.O, Box, 586 Odessa, Texds
Vice-President . wii 5.
38.la Salle Road West Hurtford Connecticuf
Vu:e Prestdenfv

Secrefc:ry -
38 La Sulfe Rocd West Hu
Treasurer i ¢

5

DIRECTORS

Canada
ALEX REID, ., ,.00vvu.nieassioasa ...}.VE2BE
240 Logan Ave., St. humbert . Q.
Vice-Director: Willlam R. Savage...... VEGEO
8§33 10th $t. N., nethhrldge Alta.
Atlantic Division
GILBERT L., CROSSLEY........c00. W3YA
Dept. of E.E., Penna. Stute lInlverslty
State College, Pa.
Vice-Nirector: Charles O, Badgett, ..... W3LVF
928 Caniff Place, Columbus 21, Ohlo
‘Central Division
JOHN Q. DOYLE, .. ....c0vsersnenasas WOGPY
4331 N. Wildwood Ave., Mllw:xukce 11, Wis
Vice-Irector: Philip 16, TIaller. . ..., ... . S)HPG
6000 8. Tripp Ave,, ‘hlc.mo 29, lll
Dakota Division
ALFRED M. GOWAN.......coo0000s WOPHR
1012 South Willow Ave., ‘Sioux Fuifs. 8, D,
Vice-Director: Charles (4, Compton...... Wenuo
1011 Fairmount Ave., 8t, Paul 5, Minn,
Delta Division
VICTOR CANFILELD.,.....c000000 .. W5BSR
Box 965, Lake Chiarles, Ta!
Tice-Director: Rantord B. DeHart, ...... W4RRV

297 4, Purdue Ave,, Oak Ridge, Tenn,
Great Lakes Division

JOHN H. BRABB..........c. 0000000 W8SPr
708 Ford Bldg., Detroit 28, Mich.
Vice-Director: Dana k. Cartwright. ... .wsupB

T
2079 Observatory Ave., Llnc!nmltl 8, ‘Ohlo
Hudson Division

MORTON B, KAUN., .. ....ooiiiiiaias W2KR
22 Bireh Hill Rd.. Great Neek, N. Y,
1{ce-Director: Tloyd H. Manamon.,....W2VQR

709 Seventh Ave., Ashury Park, N. J.

Midwest Division

DENNISTON,..... . WANWX
Box 631, Newton, Iowa

'icc-l)irectnr Sumner H. Foster........ vaGQ
9315 Linden Dr., 8.1, Cedar Raptds, Towa

New England Division

ROBERT W

MILTON E. CHAFFTE......000100:- WIEFW
53 Homesdule Ave., ﬂouthhmton Conn,
T4ce-Director: Carmine A, Polo..,........ WIi8J0O
7 Park st., West H wen 16, Conn.
Northwestern Division
R. REX ROBERTS. .....oouvvvioaeen W7CPY
837 Park HIN Drive, Billings, Mont.
V{ce-Director; Harold W. Johnston, .. ..... W7PN

2727 Belvidere Ave,, Seattle 6, Wash,

Puacific Division

HARRY M. ENGWICHT,.
770 Chapman, San Jos
Vice-Irector: Ronald i, Martin.
4212 Berrendo Drive, dneramento 25,

Hoanoke Division

P. LANIER ANDERSON, JR......... WiMWH
428 Maple Lane, Dunvilie, Va.
Vice-Director: Joseph F. Ahernethy, .W4AKC

768 Cotonial Drive, Rock mn 8.0,

Rocky Mountain Division
CLAUDL M, MAER, JR.. ceae . WBRIC
485 Race St., De
T {ce-Director: John H Sampson, Jr.. W70CX
3618 Mount U;:den Drrive, Ouden, Utah

Southeastern Division

JAMES P, BORN. JR, 42D
25 First Ave,, N.E.,

V(ce-l)(rectur Thomas M, Moss HYW
P.O. Box 644, Municipal Ah-port Branch
Atlanta, Ga.

Southwestern Division
RAYMOND ¥, MEYERS, .. WAMILZ
717 Andersen Way, 8an Gabriel, Lallr
Vice-Director: Virgll Talbott............ GTE
1175 Longhill Way, Monterey Park, L“lllt
West Gulf Division
GRADY A. PAYNE, LWEETA

5103 Linden 8
Vice-Director; Robert DL Reed . .. .. .o.0s WHKY
4339 8. Peoria, Tulsa 5, Okla,



“It Seems 10 Us...”

QSL BUREAU

Our incoming mail lately has contained
quite a few self-addressed envelopes with
notes attached to the effect of “Do I have
some (OSL cards there waiting to he claimed?”
and that means it’s again time to explain the
ARRL QSL Bureau System, both its head-
quarters and district ope1at1ons

Basically, the ARRL QSL system exists
sulely to help American and Canadian wma-
teurs in getting their cards from overseas sta-
tions. We outnumber the rest of the world in
amateur population by such u margin that our
QSLs are not of uny great value to hams else-
where who have been on the air any time at
all (except perhaps for those of us in the
“rare’’ stutes and provinces). It's a good bet
that few foreign hams would feel it worth-
while to spend the equivalent of a nickel a
eard QSLing every W or K, VE or VO worked.
But with the ARRL Bureau in operation, all
the foreign amateurs need do is wrap up their
American and Canadian eards in 2 bundle,
once 8 month or so, and send them to the
League headquarters.

At headquarters, the QSL cards are sorted
out approximately every ten days and mailed
to the volunteer District QSL Managers. Now
this is where you have to do something — you
furnish your own distriet QSL manager (see
page 174 for the names and addresses) with
stamped, self-addressed envelopes, 914 by 4
inches. The size of the envelope is important
to most of the district bureaus, because their
racks or cubby-holes are built especially for
the business-size envelope. Stationery storves
generally call this size a “number 10" while
the post otfice ealls its pre-stamped version a
“pumber 8. You may, if you wish, give the
district munager additional simple instrue-
tions, such as “Mail when full” or “Mail
monthly.” In the former cuse, if you have a
four-cent stamp on the envelope, he will mail
it when six (*:udq have sccumulated; if eight
cents postage is attached, he’ll wait for 12
cards, ete.

There is an alternative plan in operation at
some bureaus which you may use if the mun-
ager agrees and you wish to use it: under this
system, you may send a dollar to the manager,
who agrees to buy, stamp, address and mail a

stated number of envelopes to you, notifyving
you when to remit unother buck. This optional
plan is of course u little more expensive he-
cause you are in effect hiring the manager to
do your work for you. Many hams and mana-
gers have found it mutually eonvenient, and
the headquarters cdoes not object to this
method as an optional one. However, the user
of the bureau may always use the original
system of sending stampcd-sclf-addxessed en-
velopes to the manager in order to receive his
cards.

Bear in mind that the bureau cannot be
anywhere near as fast as direct mail. .\ great
many foreign amateurs send their cards
through an outgoing bureau operated by their
own amateur society. There is u delay perhaps
at the amateur’s station, until he has enough
outgoing eards to send to his bureau; another
delay at his bureau until its manager is ready
to mail to ARRL (or in some cases direet to
your district bureau). Some countries will
accept QSLs at “business papers”™ or “printed
matter’” rates, and when this is done, the bun-
dles come by slow mail. The cards are usually
sorted and mailed at beadyuarters every ten
days or so-mmther slight delay. If you're
really anxious to receive a p‘utuuhu eard, you
should ask the amateur you've worked to QRST,
by direct mail — and enclose IRCs or unused
stamps of the country concerned to pay for
the extry service. (Natuml]v, g U. 8. or Cana-
dian stamp is of little value oversens.)

Another important point — the League
attempts to operate only an incoming (QSL
service. Your nutaomg enrds enn be rmulcd
to the bureaus listed in the “IARU News”
column of QST each June and December, and
in the Radio Amateur Call Book, or direct to
the address listed in the Call Book for your
eontact.

One final point — the Distriet QSL Mana~
gers are all volunteers, who are giving up a
purt of their operating time to serve you. They
receive no salary or fees — and few compli-
ments! They are one of the hardest-working,
most dedicated group of volunteers you will
find anywhere. Your patience and active
cooperation are essentisl to keep the system
moving smoothly.
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NATIONAL ACADEMY OF SCIENCES
NATIONAL RESEARCH COUNCIL
OF THE UNITED STATES OF AMERICA

UNITED STATES NATIONAL COMMITTEE
INTERNATIONAL CEOPHYSICAL YEAR 1957-38

June 24, 1959

American Radio Relay League
225 Maln Street
Hewington, Connecticut

iGent lemens

Ia my letter of July 2&, 1958 1 attempted to express the
#ppreciation snd thanks of the .S, National Committee tor the
International Geophysical Year to wuny radio amateurs for their
outstanding and thoughtful service in wmaintsainipg a personal contact
between our ICY Aatarctic scientists and their families and friends
4t home,

Scientists who wintered over in the Antarctic during the
second IGY Antarctic season which has just been concluded have aguin
Teusrked upon this wost valuable service, Asvordingly, 1 am parti-
cularly pleased aguin to convey through your orgsalzation the
sincere appreciation and thanks of the U.S. National Committee for
the International Geophysical Year to these radip amateurs,

In this regard L am actaching two lists containing the
tses of the radio smatwurs who participated in this program, The

The following amateurs have received letters
of thanks (similar to the one at the left) from
Hugh Odishaw, executive director of the U. S.
National Committee for the International Geo-
physical Year, for these hams’ service in hand-
ling messages between IGY scientists in the
Antarctic and their families and friends at

home for two years.

WA4EC| K2KGJ
W2KCR W3UKF
WORUK K4KCY
W6QPI WHIWR
W2VH Wgco
WOETM K3JILQ
WA4VQE

These amateurs received letters of thanks
for maintaining personal contact between
IGY scientists and home during one year.
Qdishaw said that his list was probably oniy
partially complete and that he wanted to
thank all amateurs who helped IGY scientists

at any time.

firat List containa the names knows Go hive participated Jor tvo W5Svp K2KGH
wonsecutive years and the gsecond those names meutioned ko us for WOGPI WIKIB
by pattieily somplete ani there.see many mote.the have had & pacc K2DUY K5EIC
c ntrib the ic program,
e 2eceer 1 hoe you VALL convey. to all of the radic’ ssseurs oo W7ROD KOMZT
thanks for their unselfish and cutstanding service, W[BKG W4PQO
Sincersyy yours WZULK WS8LIO
Iy 4 KT1AYE W2ABY
.l Cdirhunr— W8JYJ W5SH
duah‘?oduhlw W8GDB W7GPJ
Executive Director WIMJD K&ALL
Enclosures W8OUH WIKSK
KINAP

e Strays "§S

A new name on the amateur radio horizon is
The Yasime Foundation, u non-profit organiza-
tion dedieated, according to its charter, to “the
advancement of amateur radio as an educational
and seientific medium, the promotion of inter-
national goodwill . . .7 Tt will also ‘*‘organize
and conducet world-wide and international vx-
peditions.”  President of the Foundation is
KV4AA, vice president is W1QDZ, and secretary
is WSEWS. Directors include W6GN, W9OAC,
WATO, K4KCV, and VP2VB. Danny Weil,
VP2VB, is negotiating for the purchase of another
bhout, and a slick-paper monthly publication,
The Yasme News has been initiated. Editor and
husiness manager is WiQDZ.

We're at a loss for words — one of our cor-
respondents inquires as to the front-to-back ratio
of a Windom antenna.

W41AWY has prepared a paper entitled “How
to Increase the Accuracy of Your Frequency
Meter Reudings”, deseribing a highly accurate
heterodyne method of frequency measurement
for use with the BC-221 and LM series frequenecy
meters. A limited number of copies are available.
If you own one of the meters and want a copy,
send a business-size (about 414 by 9 inches) self-
addressed stamped (4¢) envelope along with your
request to Kenneth N. Supp, 102 Savannah
Highway, Chatleston, 8. C.
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“1 helieve I have the distinetion of giving the
only RST 189 report to u DX station. I worked
UCZAR on 20-meter c.w. under the following
conditions: In the room in which T was operuting
the air conditioner was on, draining my input
power from the normal 75 watts down to 25
watbts: the TV set was ou, throwiug spurious sig-
nals into my receiver and QRN from the sound;
ay XYL was having an argument with me: and
our J-year-old harmonic was crying. In addition,
there were two local stations on the same fre-
queney calling CQU7 - W3INH

(\" Toam | arm Vamy~S s lwu"zwa

fest C’al

Kansas — The Wichita Amatuer Radio Club and the Air
Clapital Amateur Radio Association are sponsoring the
tirst annual convention of the Federation of Kansas Ama~
teur Radio Clubs on Nov, 21 at the Broadview Hotel,
Wichita. Activities will include a banquet, technical talks,
and a dance. There will also be equipment displays and
Iadies’ activities. Pre-registration (prior to Nov, 14) is
$5.00, or $6.00 at the door. For further information and
vegistrations, contact the convention chairman, ¢/o Ama-
teur Radio Equipment Co., 1203 E. Douglas, Wichita,

Michigan — The fifth annual v.huf, conference will be
held ot Western Alichigan University, Kalamazoo, on
Saturday, Nov. 21, A prograun of talks and demonstrations
of interest to the 56 Me. and Above™ gronp is being ar-
ranged for the afternoon session. Meetings for local net
members, including MARS, are planned. An evening ban-
yuet will be followed by an address on Space Travel. Contact
WSBCVQ for further details,

oer T%
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““A Do-It-Yourself’’ Guide fo Design and Consiruction of

Log Periodic Antennas

BY CARL T. MILNER,* WIFVY

in antenna design.

dimensions.

A new look in antenna siructures resuits from the application of the log periodic econcept

This new family of antennas exhibils patiern and impedance characteristics which are
essenlially frequencey independent over extremely wide bandwidths. Ten-to-one bandwidths
are readily atlained in practice. Various configurations can provide vertieal or horizontal
linear polarization as well as circular polarization. Radiation patternscan he made uni-, bi-,
or omnidirectional with relative case. This paper shows how to design practical antennas
for amateur use at low cost and includes several practical sets of working construction

Dutamel ! disclosing a completely new

concept in wide-frequency-range antennas,
Jdesigning and building one appeared to be a fine
project for the “do-it-vourselfer.”

The performance of this new aunienna structurce
fius now been well established, and sufficient,
design information has been published to permit
one to design a structure for amateur use. The
non-frequency-sensitive aspeet — the antenna
ean operate over more than a 10-to-1 frequency
range — 18 the most valuable feature to us ama-
teurs. It is possible, for example, that one an-
tenna conld be designed and built to operate uver
the entire frequency range from 3.5 through 30
Me, using only one fecd line, with uniform gain
and beam pattern for any frequency within these
fimits. The v.s.w.r. would average shout 1.5:1,
with a maximum of 2:1. The available gain will. of
course, vary with the beam pattern desired but
will run from 5 to more than 10 db. vver a dipole.
For instanee, if & vertical coverage of U0 degrees
and azimuth coverage of about 65 degrees is ac-
ceptable, 4 gain of about 6 db. can be attained
{cutoff points are assumed to be af half-power
lovels). The impedance will be within the range
50 to 200 ohms.

ON reading over several articles by R. H.

# 221 Shennecossett Parkway, Groton,
Conn,

t Space Aeranauiics Magazine, March,
1959, p. 148, 1958 TRE Conveniion Rec-
ord, Part 1, p. 139, 1958 /RE WES-
CON Convention Record, Part 1, 1957
IRE Convention Eceuvird. Part 1, p. 119,

Fig. 1—A u.h.f. model of the log peri-
odic antenna built for pattern measure-
ments. This shows the element con-
figuration that is characteristic of all
antennas of this type. This model covers
the frequency range from 450 to 5000
Mc.
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All is not gold that glitters, however, and a
word of caution must be given that it is essential
that u harmonic-rejecting coupler be used be-
tween the transmitter and this antenna. The
antenna ig ready and willing to uccept harmonics
and other spurious emissions and to radiate them
with the same 6-db. gain as the fundamental.
Lids, beware! You should use a coupler with any
antenna in any case.

A view of a seale model log periodic antenna
is shown in Fig. 1, and the dimensions entering
into the design are shown in Fig. 2.

Now let’s see what will be required to design
aud construct such an antenna.

Finding Dimensions

As a point of departure, first let’s decide on
the lowest frequency on which we desire to oper-
ate. For instance, we may choose 14 Me. and
wanb to operate up through 144 Me. In this
type of antenna the longest element, By, is about
0.5 wavelength at lowest frequency selected. For
14 Me. we will use o figure of about 35 feet, On
the logical basis that what is good enough for the
experienced designer should be good e¢nough for
us, we will use the published design factors used
hy DuHamel for his Clollins Model 237A series.




He picked an apex angle, a, of 60 de-

- :

grees in the horizontal plane for each

half of the antenna. A vertical angle, ¢,
of 37 degrees between the two half

struetures was chosen to provide a 90-
degree vertical pattern. A periodie fune-

tion = of 0.6 was arbitrarily selected.

. "
P— R 5

ete.

Al

D=0.635 R, for ¥=37°
D=0.765 Ry for ¢ =45°

Fig. 2—Design dimensions of the log periodic antenna.

TABLE I
Frequency Range 14 Me. Through 144 Me.
Ey = 35 feet o = 60° ¢ = 37° ¢ = 0.6 D= 193"
Vertical pattern about 90°

Azimuth pattern about 65°
(Gain about 6 db. over dipole

Ky = 35707 Ry = 30747
Fg = 27727 Rz = 236"
21107 Ra = 1827
16" 3”7 Ry = 14717
= 27 87 Rs = (07117
-y g Re = ®' 67
- Ry = & 6"
= 5 107 Rs = & 17
= 47 Ro = & 117
= 3’ A/ Rw = 307
= 2y Ru = 2747
= 9ron Rig = 1’ 107
= 18" Rz = 1757
- 173" Ru = 117
= 107 Ris = 0 107
= 09" Ris = 0 8”7

12

PLAN VIEW OF
|~ HALF STRUCTURE

SIDE VIEW OF
FULL STRUCTURE

The gain for this design is about 6 db.
over & dipole and an azimuth beam
pattern of about 65 degrees is obtained,

The second step is to determine the
distance R from the apex (feed point)
to the center of the longest element.
From our high school geometry we can
determine that this is about 30.3
{ feet, using the equations for right tri-
angles, since we know all the angles and
the length of one triangle side is half
the chosen longest element’s length.
The ¢quation I used was

which, since a = 60° is 0.866E; or
30.3 feet.

Next we obtain the position of the
third element by multiplying this R,
by the r of 0.6 and get 18.2 feet for R,
Now what about the second element?
From DuHamel’s equations this will
be Ry = Rj+/r, 80 when 7 = 0.6, Ity =
0.775R;. As you can see, this is actually
the geometric mean between Ry and
Rz Multiplying this out we get 23.5
feet for the second-element spacing,
The rest is easy, for we need only multi.
ply by 7 to get the values Ry = 0.6Rs-
Ky = 0.6R3, and so on. The identical
procedure will yield the element lengths
since they have the same periodic
relationship.

The tables show values for construc-
tion of various practical antennas.
Tables I and II are for 20 meters and
up, Table III is for 10 meters and up,
and Table IV is a v.h.f, man’s dream. 1t
covers continuously from 50 Me. through the
TV, f.m., aireraft and satellite bands, 144, 220
and 450 Mec., all in one structure having 6-db.
gain — and which is only about the size of a good
v.h.f. TV antenna,.

(One important point to remember is that this
antenna radiates forward from the longest ele-
ment toward the feed point, unlike a conical or
horn which it somewhat resembles in appearance.

Now that we have determined the dimensions,
all that remains is to construct the working unit.

Building One
While it is possible to build the 14-Mec.~ and-up
unit as a rotary beam, as Collins does in their
237A series, it will be much simpler and less
expensive to build a fixed array in the following
manner:
Determine desired beam direction and put up

QST for



4 15-foot vertical length of TV mast to support
the apex or feed point. Next, set up two 30-foot
TV-type telescopic masts (about $7.50 each,
locally) to support the ends of the rear longest
elements. Their spacing will be about 40 feet or
50 on a horizontal line perpendicular to the end
of a radius R, drawn from the apex in the diree-
tion opposite to the desired main lobe’s hearing.
Roughly, the three masts will form an equilateral
triangle with the 15-footer at the apex located in
the desired direetion of radiation. The 65-degree-
wide main lobe should provide a sutisfactory
coverage area,

Now, by using stranded or, preferably, copper-
weld antenna wire for elements and a quantity of
polyethylene line for support, it should be easy
to arrange the necessary radiating elements as
determined by our calculated dimensions. The
angle between the upper half-structure and the
lower one will be about 37 degrees if we follow
Clolling’ example, giving a separation of 19.2
feet between the open ends of the two halves of
the antenna. The lower element should be ar-
ranged to be high enough off the ground so it will
not be a hazard to persons.

A wire or boom should be used to connect all
the centers of the elements of each half together.
As this is 2 nodal balance point, it can be grounded
for lightning protection. The best method of
feeding may be to use a picce of tubing for the
lower-halt center bonding element and use it as
a sleeve through which a coax line (RG-59/U or
RG-11/0) can be passed. This will make it un-
necessary to use any other tyvpe of line-balancing
device. This feed coax will go from the rear to
the apex feed point, where the conx shield will
eonnect to the end of the shortest element of the
lower half-structure and the ceunter conductor
will conneet to the end of the shortest element
of the top half-structure. Note that the upper
and lower structures are opposite symmetrical
structures and are not mirror images. This entire
antenna should not cost over $35.00 to construct,
exclusive of the feed line.

An Experimental V.H.F. Model

An antenna using the dimensions of Table IV
was constructed for the purpose of getting some
performance data on the system. At the
time, the only available material was
some brass tubing, and the resulting
structure was much too heavy for
une-man  installation on a regular

Fig. 3—Feed arrangement using coaxial cable.
There is a voltage node at the center of each
element, so a mefallic support may be bonded
to the centers without disturbing the operation
of the antenna. The coax is run through a
sleeve fastened to the support for the lower
half-structure, thereby decoupling the coax
shield from the antenna.
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" TABLE It
Frequency Range 14 Me, Through 144 Me.
Ey=35fect a=145° y¢=45° D =32'5"
r either 0.6 or 0.707
Vertical pattern about 66°
Azimuth pattern about 66°
Gain about 7.7 db. over dipole

Dimensions whenr = 0.6 Dimensions when » = 0.707
Eip =35°0"7 Ry =42'3" Ey = 350" Ry .=4273"
Hg = 27°27 Rg = 3279" E2 290’ 5 Re
Bz =21U70” Rz = 254" Ka 24/9” Ra
4 = 16"3" Ry = 19°8" Fg4 = 2009" Ry =
Es = 12/8/ Rs = 153" Es = 176" Rs =
Ee = 99" Rg = 11'9" s = 149" Rg =
By = 77 Ry = 927" | Ey =124 Ry =
Fs = A"10”" Rg = 71”7 | Hg = 10" Re =
Eg = 4°6” Ro = 56 | Ho = &9 Rg =
K= 36" Rio= 43" |Eo= 74 Rn=
o= 2797 Rp o= 3047 En= 627 Rn =
Fha = 2727 Rig X 267 | Hiz = 52" Rz =
iz = 1'8 Rup= 2007 447 Rig =
K= 1’3" Ru= 1"6" R Ru =
Kis= 170" Ris= 1'27 Eis = 317" Ris =
Kig= (V9" Rigs= (V11” | Es= 27" Rig =
Eir = 2’27 Rz =
Fig = 1710” Ryg =
Eig = 1'67 R =
E20 = 13" Reo =
Egr = 1717 Roy =
Eoz = (/11”7 Ree =
E2s = ('9” Raz=
TABLE III

Frequency Range 28 \Me. Through 280 Me.
By =177feet a =60° ¢y =37° r=06 D=9 9"
Vertical pattern about 90°
Azimuth pattern about 65°
Gain about 6 db. over dipole

Ha 17 9”7 Ry = 15 47
e 13" 9 Ry = 117 117
Ka 107 8 Ra = 9 37
) 837 R = 727
s 6 47 Rs = 567
Ka 47117 kg = 4737
27 a7 10" By o= 304
Hs = 3707 Rg = 2777
Ey = 247 Re = o
K = 1797 Rip = 1”67
Eu = 175" Ryg = 1727
Big = 1717 Rig = 11”
E = 0107 Rig = 0/ 9"




Fig. 4—Measured paiterns of the u.h.f. model shown in
Fig. 1, at four frequencies between 450 and 900 Mc.

tower, so the tests were made at a height of
about 12 feet. Using RG-59/U line to feed the
antenna, &.w.r. measurements yielded the fol-
lnowing data:

Hrequency NHLR, in 75-0hm Line

50,04 Me. l.4to1
5.4 ¢ 145 to t
5125 % 1.5 to |
4412 ¢ LU5 to |
144,72 1.5 to |
1449 1.7 to 1
145.35 21tol
145.8 LYto L
146,25 L6tol
1467 - ¢ Litol
14712 ¢« L2t
147.6 ¢ L5to 1
BSimilar  checks were made with $2-ohm

RG-58/1T feed line, and comparison of the
standing-wave ratios with those observed for
RG-59/U indicated that the impedance of the
antenna is actually greater than 75 ohms. The
feed line I would recommend is 95-ohm RG-62/U,
which has much lower loss than either RG-A8/U
or RG-59/1 but costs only about $6 per hundred
feet. RG-63/U (125 ohms) might provide even a
hetter match, but costs about twice as much.

Although the experimental antenna was tried
only at the 12-foot height, it provided a number
of 6- and 2-meter contacts with various points in
Connecticut, using Communicators. On TV
reception it gave excellent performance as com-
paured with a Channel-Master Super-Rainbow
which was at a height of 45 feet, and on the f.m.
band it out-performed the TV antenna despite
the difference in height. A similar antenna, using
lighter construction so the weight will be man~
aygeable, is planned for the near future.

Other Configurations
All thig is tine, you say, but these gain figures

14

are a bit low compared with what is claimed for
zome one-band arrays, so how can we “hot rod”
it to get higher gain? First, it is not practical to
stack antennas because stacking will introduce a
frequency-dependent factor. There are several
methods for getting moderate improvements at
the expense of beam coverage or inereasing the
number and size of elements.

One method which will provide up to 10.5 itb.

TABLE IV
Frequency Range 49 Me. Through 490 Me.
Ey=10 foet a=60° $=37" r=0,707 D=5 6"
Vertical pattern about 90°
Azimuth pattern about 65°
Gain ahout 6 db. over dipole

By = 107 07 Ry = & &
Ko & 5 Re = 737
Bz = 717 Ry = & 27
4 = 807 Re = &7 27
s = B0 R = 47 47
g = 4¢87 G
E,‘, - ;‘;’ H'/ :ﬁl 1"
Eg = 30" Rg = 277
Ko = 2767 Ro = 2727
Eip = 2727 R = 17107
Fn = 197 Ru = 1767
b = 1’ A" Riz = 1’3"
Fig = 1”57 Rig = 1717
e o= 10 () R = 0117
Fas = (V107 Kig = (9"
Fie = ¥ 97 Rie = 0 8"
by = 08" Rim = 67

gain is to decrease the apex angle, a, and increase
the periodic function, r. An angle of 45 Jogrees
with a + of 0.707 and a separation angle of 45
degrees will give us 7.7 db. guin with little change
in azimuth pattern and an acceptable decrease
of vertical coverage to 06 degrees. The length
from apex to rear element grows from about 3

feet to about 42 feet (Table I1) and the total

(Continued on page 140)
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A phuosing-type s.s.b, exciter. All adjustments can be made from the 7-inch rack panel. Conirols along the fop, from

left to right, are for antenna coupling, the multiband tuner in the final, and the v.f.o. Along the bottom are connectors

for microphone input and test-tone input (for alignment purposes), audio gain control, carrier null controls, sideband

selector, band switch, excitation and final grid-tuning controls, mode switch and key jack. {Photos by Rogers H, Connell,
WEFLA-TV News-Photo.)

| ]

m By taking advantage of readily-
: available surplus units, this s.8.b.
®» exciter can be built for less than
: $150. It contains all of the conven-
' iences and features found in most
» advanced units.

-
n

Package Unit Covering
10 Through 80 Meters

BY ADELBERT KELLEY,* K4EEU

A Phasing-Type Sidebander

the author constructed the popular W2EWL

SHOR’I‘LY after being bitten by the sideband bug,
1

exciter ! in the single-band version. Several
months later the excellent design by W6TEU 2
uppeared, featuring all h.f. bands and voice con-
trol— in short, all the desirable features in one
puckage. The projeet was immediately under-
taken to rebuild the W2EWL exciter along the
general outlines of the “*Sideband Package,” hut
as o phasing exciter rather than a filter rig.
This design differs from the ““Package” in the
following ways:
1) Sideband generation by the phasing method.

#2307 South Clark Ave., Tampa 9, Florida.

t Vitale, “tlheap and Fasy 5.8.B..) QS87, March, 1956,
Also A.R.R.L. Single Nideband for the Koadio Amateur, sec-
ond edition.

2 Bigler, ** A Sideband Package,” OS7T, June, 1958,

K4EEU's s.s.b. exciter is assembled on a 17 X 13 X 3-

inch chassis. On the portion toward the panel, the auvdio

section is at the top, converter section for higher-frequency

bands at the center, and the v.f.o. at the bottom. Along the

rear, from top to bottom are the high-voltage fiiter choke,

antenna-funing capacitor, the final r.f. stage with its multi-
band tuner and the power transformer.
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SPEECH AMPLIFIER

HIGH LEVEL INPUT
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2) More claborate voice-control system, to
include receiver control.

3) Use of the voice-vontrol system on e.w.,
to provide break-in,

4) Provision for side tone on c.w.

5) Modification of the power supply to increase
the power output,

6) Use of additional surplus material to lower
the cost.

If all parts and surplus items are purchased
as needed especially for this transmitter, the cost
will be less than $150. A moderately well-stoeked
spare-parts supply will reduce this figure consid-
erably and, if care is taken in construction, the
huilder will be rewarded with s transmitter equal
in most respects to commercial exciters costing
several times as much,

A project such as this is not for the Novice,
but the ham with experience in building trans-

16

~150v.

J
(o (gD ()

mitters and superhet receivers should be well
qualified. As a first step, it is suggested that the
prospeetive builder thoroughly read and under-
stund the two articles referred to and then ac-
quire all parts necessary.
Circuit Discussion

The sideband signal is generated at 2350 ke.
with the eircuit used in “8.8.B. Jr.' ¥ and the
W2EWTI, rig, and awplified to & level of about 2
volts by o 6BAG. Tt is then heterodyned with a
v.f.o. signal operating from 5250 to 6250 ke.
The resulting 3- to 4-Me. heterodyne is selected
by tuned band-pass coils and further amplified
by linear amplifiers for straight-through opera-
tion on 80 meters. For other bands the 80-meter
signal is again converted by erystal oscillators to

#*S88.B. Jr.,” G.E. Ham News, Nov.-Dec., 1950 (Vol,
5, No. 6).
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AUDIO AMP R. F. PHASE CRYSTAL OSC.
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Fig. 1 —Sideband-generator, 4-Mc.-output, and c.w.-keying sections of the 30-watt s.s.b. transmitter. Unless otherwise
marked, capacitances are in puf. Capacitors with polarity markings are electrolytic. Other fixed capacitors not marked
SM may be mica or ceramic. Resistances are in ohms and resistors are ¥2 watt unless indicated otherwise,

C—Three-gang capacitor from R-26/ARC-5, 3-6-Mc.
surplus receiver.

Cz, Ca—Disk ceramic (Centralab DDA104),

Cs—Fixed air padder in BC-458.

Ji—Microphone connecior,

Ja—Closed-circuit jack.

Ju—Qctal tube socket (for B & W 350 plug-in phase-shift
network).

J4—Open-circuit jack.

K1—2500-0hm relay, s.p.s.t. contacts (Potter & Brumfield
LB-5}.

Ly, La—TV-width coil, adjusted to 26 mh. {Thordarson
WC-19).

La* La* Lg* Ly*—45 turns No, 28 enam., adjusted fo
resonate at 2250 kc. (2-turn links on L3, L+. Arrows
indicate twisted pair).

L5*~-16 turns No. 22 enam, double-spaced, <. t., adjusted
to resonate at 2250 ke.

Ls—2 turns over center of Ls.

L7—6 turns at ground end of Ls.
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f10, Li1—40 turns No. 34 enam., close-wound on Yz-inch
diam. iron-slug form (National XR-50 form).

Liz, Lis—Oscillator coil unit from BC-458.

Ri, Re, Rs, Re—Linear-taper potentiometer.

Rs, Rs, Ry—Audio-taper potentiometer.

RFC1—2.5-m)h. r.f. choke {National R-100S or equiva-
lent}.

RFC2—0.5-mh, r.f. choke (National R-50).

Si—D.p.d.t. rotary switch (Centralab 1462),

Ti, Te, Ta—Miniature 20,000-to-500-ohm transformer
{surplus or see QST Ham-Ads).

Ts—5-watt tube-to-voice coil (3.2 ohms) output trans-
former {Thordarson 24550 or equivalent).

¥Y1—2250-ke, crystol,

* Wound on Hs-inch diam, iron-slug form from surplus
unit. If ¥-inch forms are used, turns should be decreased
by about 25 per cent. If Y-inch forms are used, turns
should be increased by about 25 per cent. Half-inch forms

will require a reduction of about 50 per cent
in the number of turns.
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Fig. 2-—Second-converter, driver and finaf-amplifier circuits of K4EEU's s.s.b. exciter. Unless otherwise indicated, ca-

pacitances are in uuf, Fixed capacitors marked SM should be silver mica or NPO ceramic; those with polarity markings

are electrolytic. Other fixed capacitors are disk ceramic, Resistors are 2 watt unless indicated otherwise, and resistances
are in ohms.

Ci1—Neutralizing capacitor—insuiated wires twisted to-
gether fo form capacitor,

Ca—30-uuf. variable, midget receiving type.

Ca—Neutralizing capacitor, 0.5 to 5 uuf. {Millen 15001,
Bud NC-1929 or similar}.

Cs—Dual 150-puf. variable capacitor (Bud CE-2046 or
surplus).

Cs—365-uuf. variable, broadcast-replacement type).

CR1~—50-ma. selenium rectifier.

J1—Chassis-mounting coax receptacle (SO-239).

L1—15 turns No. 22.
Li~~13 turns No. 22.
L3—10 turns No. 22.
£4—100 turns No. 34,
Ls—30 turns No. 26.
£s—20 turns No. 22.
L7—10 turns No. 22.

Lg~—7 turns No. 22.
L9~—90 turns No. 34.
Lio—20 turns No. 26.
L13—20 turns No. 22.
Lia—9 turns No. 22.
Lin—4 turns No. 22,

Note: In reference to the above coils, slug is adjusted

the correct frequencies. Qutput frequencies of the
erystal-controlled oscillator in the second con-
verter are chosen so that the low-frequency end
of the first-converter range is used for the higher-
frequency bands. As examples, the 4~Me. output
from the 6CB6 in the second eonverter beats with
the 3-to-3.3-Me. utput of the first converter to
cover the 7-to-7.3-Me. range; the second harmonic
of the 9-Me. erystal (18 Me.) beats with the
3-ta-3.45-Me. portion of the first converter range
to produce output from 21 to 21,45 Me.,, ete, The
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in each case to resonance atthe circuit frequency indicated
in the diagram. See ¥ in caption Fig. 1.
Li+—9 turns No. 18, 1-inch diam., 1¥a inches long (Air Dux

808T).

Lis—21 turns No. 20, 1-inch diam., 1% inches long (Air
Dux 814T).

Lis—8 turns No. 18, 1V4-inch diam., % inch long (Air Dux
1010T).

Note: Cs, L1y and Lis form a multiband tuner.

M1—3-inch-square milliammeter.

RFC1, RFCz, RFC3, RFC4—1-mh. 100-ma. r.f. choke.

RFCs—1-mh, 300-ma. r.f. choke.

$1—Band switch made from Centralab Switchkit com-
ponents as follows: index assembly—PA-302;
St and Si1p combined on single PA-5 switch sec-
tion {two of three circuits used); Sic, Sip—each
one PA-41 or PA-18 section {all unused contacts
connected and shorted out, 5 of 11 positionsused].

Ti—Power transformer: 125 volts, 50 ma.; 6.3 volis, 2
amp. (Stancor PA-8421 or similar).

high-frequency end of the first-converter range
is used only for direct 80-meter output and for
the high-frequency end of the 10-meter band.

The V.F.O.

The W2EWIL, exciter was constructed on g BC-
458 chassis. 1f you have built one of these ex-
citers, you may start by removing all the audio
and r.f. circuitry up to the 12A6 mixer, and using
these parts in the new transmitter. The BC-458
has an excellent v.f.0. and this, too, is used. The

QST for
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ceramic coil, fixed air padding capacitor, and the
shield are re-used in the new v.i.o. The small
green fixed capacitor on the air padder is removed.
The old tuning variable is not used, and the
triple seetion tuning capacitor from an R-26/
ARGC-5 (3-6 Me.) receiver is substituted. To get
the v.i.0. to tune over the correct range it is neces-
sury to insert a 360-uuf. silver mica in series with
the oscillator tuning capacitor and shunt 33 upf.
across the coil. No other changes are necessary,
The resulting v.f.0. does not have the linear dial
of the W6TEU rig but the bandspread is adequate
and it is satisfactory in all other respects.

A few construction pointers might be in order.
Be sure the v.f.0. shield makes a good all-around
contact with the chassis, and provide a ground
connection from the frame of the v.f.o. tuning
capacitor through a grommeted hole to the under
side of the chassis. A small baffle shield was
placed over the mode switch to eliminate a small
ehange in frequency when the switch was oper-
ated. If carefully constructed, this v.f.o. will
eompare, in stability, with the best of them.

FOX Systemn

The voice-control svstem uses a multicontact
- pelay to turn the trapsmitter on, silence the re-
eeiver, provide adjustable time delay, und op-
erate an indicator light. The mode switeh con-
trols this circuit and on ¢.w. provides automatic
station control. When the key is pressed both re-
luys close, the receiver goes off, the speaker is
switched to side tone, and the transmitter final is
activated. Subscquent keying holds the first relay
shut until a pause in the transmission causes the
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VOX relay to open, activating the receiver. While
it is not true break-in, this system approaches it.
An entire QSO can be had without operating send- -
receive switches, To ald in operating, a simple
neon-tube oscillator provides keying side tone to
the station loudspeaker,

When the mode switeh is turned to v.F.o., the
voice-control system is inactive and there ig
sufficient signal from the transmitter to zero in
on g signal in the receiver. To prevent audio feed-
hack, the audio system is shorted out on e.w.
or when setting the v.f.0o. When the mode switch
is turned to the A.M.-%.8.8. position, regular voice-~
control operation with anti-trip is available. The
anti-trip levels are set by fixed pots on top of the
chassis and need not be adjusted in day-to-day
operation. The TesT position of the mode switch
locks the transmitter on (when terminalg on the
back terminal board are shorted) for testing or to
disable the VOX manually.

Power Supply

The power supply is of the “Economy” type
and uses two silicon rectifiers to replace the usual
tubes and filament transformers. These rectifiers
are real space savers and their price is favorable
when compared with the cost of the parts they
replace. By using two connections to the bridge
system, about 700 volts is available for the 6146
plate and 250 volts for the rest of the chassis
without using a large power-wasting resistor.
The high-voltage filter capacitors are standard
eardboard-sleeve electrolytics and are the answer
to a large capacitance in small space.
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CR1, CR2—Silicon rectifier, 840 volts rum.s., 425 ma.
(Sarkes Tarzian 120SM).

li— 6.3-volt dial lamp.

Ki—4 p.d.t. 5000-0hm relay {Potter & Brumfield GPD coil
and GP17 contact assembly).

Li, Ls—10.5-hy. 110-ma. filter choke (Stancor-C1001}.

Ri, Rz—Potent'ometer, carbon.

§1—4-pole 5-position rotary switch {Centraiab PA-1013
or PA-2011),
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Fig. 3—VOX, power-supply and control circuits of K4EEU's s.s.b. exciter.
Unless otherwise indicated, capacitances are in uf. Capacitors marked with polarity are electrolytic. Other fixed capacifors may be ceramic, paper, or mica.

Resistances are in ohms and resistors /2 wati unless indicated otherwise

Ti—Power transformer: 700 v.c.t, 160 ma,; 5 volts,

3 amp.; 6.3 volts, 5 amp. (Triad R-16A*),

voice coil.

To—S5-watt cutput transformer, 5000 ohms to 3.2-ohm

RFCy, RFCz—7-ih. r.f. choke (Ohmite Z-50).

* Care should be used in substituting for this item if an

increase in panel and cabinet height is to be avoided.

QST for



Exciter Coils

To allow better separation between the various
eoils in the bandswiteh assembly, a shaft exten-
sion is used on the Centralab PA-302 6-inch shaft
to lengthen it another inch. Surplus slug-tuned
coils, as used in the W2EWL transmitter, were
used here, und all were adjusted to frequency
with a grid-dip meter. There are eighteen of them
used in this transmitter! 1t is helpful, but not
essential, if they all are of the same kind. Other
coils that will work are Miller No. 4400, CTC,
North Hills, and even those removed from old TV
sete. The use of slug-tuned forms helps in the
final adjustment of the transmitter and, of
course, eliminates the need for trimming capa-
citors.

Fig. 4 shows the response curve of the band-~
pass eoupler (L1o L1y, Fig. 1) when correctly ad-
justed, and with the band switch in the 80-meter
position. The curve is formed by taking readings
with & v.t.v.m. across the cathode resistor of the
second 6X8 mixer as the output frequency of the
first converter is varied. Frequency points for
the low-frequency half of the runge cun be
checked by listening for the 21-Me. harmonics
on the receiver. The slugs of Lyg and Iy are
peaked for the two frequencies indicated at the
low-frequency end of the range.

The three miniature transformers in the phas-
ing generator are similar to those used in the
original W2EWL rig and are very convenient.
For sources, see ST Ham=—Ads.
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PEAK TRIMMERS
oF Cig AND Ci¢

Bottom view of the K4EEU s.s.b. exciter.

The author has built two transmitters of the
above design and is convinced that it is bug-
free if the illustrated chassis layout is used and

good wiring practices are followed.
59
4.0 Mc.
/ Fig. 4—Response curve of the band-

! pass coupler Lo L1 (Fig. 1) when cor-

rectly adjusted. Adjustment is discussed
in the text.

HECK CALIBRATION-+—‘ CHECK CALIBRATION
lﬁc AT 21 Mc, AT 35— 4.0 Mc, _’{

‘&-Straysis

W8DCB says he called CQ on 20 meters and
was answered by both KOTOM and WETOM.

K6EC claims a DX record for an auto horn
QS0. Back in 1929 he was camping in Yellow-
stone Park and was called by YANZ, who wanted
to pass along the word that the Giant Geyser was
erupting. The distance was three miles. (Bet we
get plenty of challengers on this onel)

G3HUA visited the States on a holiday, and
by pure coincidence the first ham he mei was
K3HUA.
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Think you necd high power to get across the
Atlantie? K4QOJ reports that he has worked
G2FLC several times, with G2FLC’s input power
being a husky 4 watts!

KA2KM ecalled CQ and was answered by
W7CPY and W7CBY. No coincidence there, say
vou? Oh yes, there is, W7CPY (Director, ARRL
Northwestern Division) and W7CBY are father-
and-son. They live about 200 miles from each
other and neither heard the other on the par-
ticular morning.
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BY LOUIS D. BREETZ,* W3KDZ/W8QLP

Effect of Directivity in

the Measuring Device

The importance of exact balance in an
s.w.r. bridge or directional coupler is
demonstrated by the examples and
curves given in this article. Primarily a
matter of good construction and eali-
bration. the direetivity of the deviee—-
along with other factors such as the im=
pedance and linearity of the r.f. volt-
meter and the voltage regulation of the
power source — must have careful at-
tention if s.w.r. measurement is to be
accuralce.

Possible Errors in V.S.W.R. Measurement

uring v.s.w.r. and reflected power by meuns

of the standing-wave-ratio bridge, it might
be of interest to re-examine the mechanism by
which this is done, with a view to appreciating
more clearly the limitations that exist.

The directional coupler is a device which
samples power flowing in one direction but is
insensitive to power flow in the reverse diree-
tion. In order to sample power in the reverse
direction, it is necessary to reverse the orienta-
tion of the coupler in the transmission line. To
eliminate the need for physically reversing the
coupler connections, it is common practice to
use two couplers built in one unit but ortented
oppositely. To read the relative values of inci-
dent and reflected voltages directly from a meter,
it i8 convenient to have hoth couplers identical
in coupling factor and directivity.

“Directivity’’ is a characteristic which is
highly important, but probably often ignored,
when measuring v.s.w.r. with the s.w.r. bridge.
Directivity is the characteristic by which the
coupler discriminates between opposite  diree~
tions of power flow. If a coupler is inserted in a
transmission line that is terminated in an abso-
lutely nonreflecting load, and is oriented to
favor the incident wave, the fraction of the inci-
dent power that is sampled is the “eoupling
factor.”” For example, if one per cent of the
power is coupled out, the coupling factor is said
to be 20 db. Now, if the coupler ¢rientation is
reversed to favor power flow in the reflected
direetion, it may couple cut 0.001 per cent of
the incident power even though there is actually
no reflected power. It is then coupling out an
amount of power 50 db. down from the power
in the line. Thus the diserimination between
ineident and reflected power is 50 — 20 = 30 db.
The coupler then is said tc have a directivity
of 30 db.

While the actual power involved seems almost
negligible, it will be shown that directivity is

#183 Joliet St, S.W., Apt. 2B, Washington 24 D, (,

22

IN viEw of the increasing popularity of meas-

mere tmportant than most people suspect when
thig instrument is used to measure v.s.w.r.

Beeause the important characteristic is the
ratio between the coupling in the forward diree-
tion and the coupling in the hackward direction,
we will ignore the actual value of the forward
coupling factor and *“normalize” to it — that
is, set the forward coupling equal to unity aud
relate everyvthing to it in terms of fractions.

If an antenna and line are mismatched,
fraction of the voltage assoeciated with the inci-
dent wave is reflected back from the junetion.
The “reflection coefficient”, K, is

where I's = reflected voltage, and
71+ = incident voltage.

If a directional coupler is inserted in the line and
is orlented to favor ccupling of the incident
voltage, the voltage actually coupled is

Vy=1=KD

where D ig the directivity factor of the coupler,
expressed us a decimal rather than in deecibels in
this equation. The plus-or-minus sign indicates
that the reflected voltage may be cither com-
pletely in phase or completely out of phase with
the incident voltage. In general, the relative
phase of the incident and reflected voltages will
not be known, since the phase varies with the
position along the line at which the measure-

‘ment is made.

To measure the reflected voltage, either the
coupler is reversed or an additional but identical
coupler is insertcd in the line to favor the bhack-
ward wave., The reflected vollage is then meas-
ured as

Vew=D=x=K

The indicated reflection cocfficient, Km, i
then
Vs

Y
,"

D =K
1 =KD

K s

T
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It is easily scen that the measured value, Am,
of the reflection coefficient can vary appreciably
heeause of 1) and the phase of the incident and
reflected voltages. The v.s.w.r. as derived from
the measured reflection coefficiont. is

VSWEBn = 1 .....

and thus can vary between the extromes!

L (D +K) P 4 ( n:__A)
VSW R = kD Lt K
" 1_(n+/\ (Q_:l\’
I — KD 1L KD

Tor example, if a line has a true v.sw.r. of
1.5 to 1, the actual magnitude of the voltage
reflection cocfficient is

- . i
I\.m_‘SUR——I _I.L-) l._-.:;hh_,f().g
VFSWR+1 th+4+1 2
which, incidentally, represents 4 per vent re-
flected power. Now if the directional coupler
used to measure it is a poor one - - directivity
equal to, say, 10 db.— it will discriminate by
a factor of 0.316 between the backward and
forward waves, and it can be demonstrated thab
it is indeed inaccurate as a v.s.w.r. measuring
device:

Forward coupler: Vi = 1 = KD
= | = (0.2 X 0.316)
1 == 0.063

D =K
= () 316 = 0.2
= (,A16 or 0,116

0.116

Backward coupler: Ty =

vy 0.516

LI P UGG 65 o 0,100
Ko == G Toms o
— {4+ K 155
VIR = p gt = 222 =,
L0d00
YT

as possible values of indicated v.s.aw.r.

On the other hand, a very good coupler with
4 directivity of 40 db. (0.01 discrimination factor
between voltage waves of opposite direciions)
would more accurately determine v.s.w.r. under
the same conditions:

Vo= 1 == .02 3001)
= 1,002 or 0.998
Vo = 0,01 = 0.2
= (.21 or 0.19

{The fact that one of these numbers should be
negative can be ignored, since the r.f. phase has
no significance after reetification in the volt-

t The sign of the reflection coefficient will, of course, be
the sutne for buth the forward and backward measuremnents,
in & given case. However, in the absence of a known reason
for the tinite directivity factor of the cuupler it is safest to
ussume, in estimating the extreme limits of error, that the
phase of the error voltage introduced by D can reverse
when the coupler is reversed in the line, In these equations,
this is equivalent to asstming that D ean be either positive
or negative, — Kditor,
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meter circuit.) Then
0.19

:::::: - *)
m (‘ mx 7003 0.21 or 0.19
and
23 (
VSR = 2 o Ly g or 147

079 " 081

It is not intended here to discuss techniques
involved in designing directive couplers of high
directivities or the method by which one muay
measure the direetivity of w coupler, However,
should an attempt fo determine directivity be
made, it is absolutely necessary that it be done
with a line as nearly flat as possible. Tt is an ex-
tremely difficnlt measurement to wuke with any
degree of accuracy since a line with a v.s.w.r. as
low as 1.012 would give a measured directivity
somewhere between 36.5 and 46.0 db., when the
actnal direetivity is 40 db.

One should be cautious in quoting v.s.w.r.
figures obtained by use of a deviee of this nature
unless all its characteristics are known. Fig. 1 is

50
/szoos
D=10 0B,
s /I , / 1
a0 4 -
/
. 35
=
=
%
=
20 "‘——/
o
W
@
5 281
';_‘_1 [ _+D=20DB,
20 2
1 ., Y PNTLY T T
4 . ,x‘/
i . e
(o ]
10 5 Z0 29 30 % 40

TRUE V.SWR.

Fig. 1—Extreme values of indicated v.sw.r. vs. actual
vis.w.r. for directional couplers having various directivity
factors,

a graph showing possible estreme indicated
values vs. actual v.saw.r. for couplers of various
directivifies.

To determine whether a coupler has a high
enough directivity to be dependable, one per-
haps eould insert it at various places in the line
over a quarter-wave distance and see if the
indicated v.s.w.r. changes appreciably.  [HEF—

ARE YOU LICENSED?

e When joining the League or renewing
your membership, it is important that
vou show whether you have an amateur
license. either station or operator, Please
state your call and/or the class of oper-
ator license held, that we may verify
vour classification.
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A 3 ¥ 4 X 5-inch utility box is sufficient to house the
modulation transfromer and all of the smaller components.

Transistor Modulator

for Mobile Use

BY GUY L. FALCIONL* W2CZM

25 Watts Audio—90 Cubic Inches

Al a cost of about thirty dollars, you ean
build this 25-watt modulator occupying
a fraction of the space required for an
equivalent tube unit. 1t will also allow
vou to make full use of your high-voltage
supply for the v.f. scetion.

with home-brew mobile gear is that of

adequately modulating the rig while still
maintaining a decent power level in the r.f, see-
tion. Too often the power supply sutfers under o
very heavy load in order to provide hoth modu-
lutor und r.f. sections with power. As anyone
uctive in the mobile field can confirm, sll types of
modulation schemes have been tried in the at-
tempt to get good sudio without having the unit
hecome either foo eumbersome or expensive.

Now that power transistors are available at
moderate cost, the modulation problem can be
approached from a new standpoint. The tran-
sistor is a *natural”’ for mobile use,

The unit to be described is bused on a design
originully published by Deleo Radio,® and is a
12-volt 25-watt Class B modulator. Some design
features were modified after building two units,
keeping in mind ease of coustruction and cost.
Some of the advantages of this type of modulator
are: compactness (25 watts of sudio in approxi-
mately 90 cuble inches), high efficieney, no
warm-up, and low idling current when not
modulating. In the author’s installation, the unit
modulates a 6146 stage running between 45 and
50 watts input.

(”—)MJ of the problems very often associated

Construction

The unit was constructed on a 4 X 5 X 3-inch
utility box on which a I4-inch aluminum cover
5 by 6 inches was substituted. This provides u
2inch overhang on one edge for mounting the
power transistors, and also serves as a heat sink,

* 1716 Kenyon Ave., So. Plainfield, N, J,
L Pranststor Application Note 6-B, Deleo Radio Division,
General Motors Corp., Kokomo, Indiana,
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Two transformers, plus gain control and mike
juck, were also mounted on the cover (see the
photographs).

For a modulation transformer the unit uses a
6.3-volt filament transformer turned backwards;
that is, with the 6.3-volt 3-ampere winding
toward the collectors, This transformer is
mounted inside the utility box. Ample room is
left for the inpufb transistors, resistors and capaci-
tors. It was found nececessury to add an input
filter on the [2-volt line to prevent hash from
modulating the microphone etrrent.

In the original design by Deleo, the driver
transformer used required rewinding of the
secondary to provide a true center tap. To avoid
this, u transformer having taps at 4 and 16 ohms
wus substituted. Since the impedance varies as
the square of the turns rawo, the 4-ohm tap pro-
vides a center tap without the need for rewinding.

Transistor Mounting

Beeause the collector connection is common
with the case of the transistor, mica spacers must
be used between the transistor cases and ground.
{Insulator package No. 1221261). These can be
abtained in a special mounting kit from Delco
distributors. Heat-sink insulated types are also
availuble as an alternative to using the mica
spacers.”

A four-lug terminal strip is located on top of
the utility box to provide for the 12-volt and out~
put connections of the modulator. Although wir-
ing of the unit may appear difficult it hecomes o
relatively simple job if the internal wiring is done
separately, before putting on the front cover.

Be careful to apply as little heat as possible
when soldering any transistor connections. Either
G.E. 2N190 or RCA 2N109 can be used for the
input transistors. Several other types could also
he used for the output transistors, However, the
1)8-501 should be easier to obtain than some since

2 In these types, the ease is anodized, the anodizing fur-
nishing the required electrical insulation. One suitable type
is the 3B645 available from Birtcher Corp., 4371 Valley
Blvd,, Los Angeles, Culif.
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Fig. 1—Circuit of the 25-watt transistor modulator. Resistances are in ohms. Capacitors are electrolytic.

MK1—Single-button carbon microphone.

Q1, Q2—2N190 (GE) or 2N109 (RCA}.

Q3z, Q+—DS-501 (Deico).

Ri—100-ohm 2-watt potentiometer.

T1—150 ohms c.t. (c.t. not used} to 490 ohms c.t. {Thor-
darson TR-5).

it is sold as a replacement in car-radio service.
The suthor encountered a problem in trying
to obtain a 0.1-ohm resistor used in the emitter
connection of the DS-501 transistors. This was
solved by winding a 0.1-ohm length of resistance
wire over a 2-watt resistor used as a form. An
alternative would be to purchase three 0.33-ohm
standard half-watt resistors and wire them in
parallel to obtain a value sufficiently close.

Testing

After wiring and construetion of the unit is
completed, testing for proper operation can be
done in several ways. One method 18 simply to
connect a 4000-ohm 10-watt resistor across the
modulation transformer output connections and
then place a d.c. ammeter in series with the
12-volt line, and watch the ecurrent variation
while modulating. In the author’s unit, idling
current was about 700 ma,, kicking up to above
2 amperes on peaks. Do not, under any cireum-
stances, try to operate the unit without a load of
some sort on the output terminals as this may

The front cover of the modulator unit
serves as a heat sink. The driver trans-
former and microphone jack are at
the bottom, the microphone transformer
and potentiometer contro! at the center,
and the two power transistors at the top.
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T»—400 ohms c.t. to 16 ohms, c.t., (see text) (Stancor

TA-41).

Ts—6.3-volt c.f., 3~amp. filament transformer used as
modulation transformer (see text) {Stancor
P-5014).

damage the output transistors. Another method
used was to place another 8.3-volt filament trans-
former back-to-back with the modulation trans-
former so as to bring the impedance down to a
low level and connect a p.m. speaker to the 6.3~
volt winding. Of course. a scope test could also
be made after the unit is counected to the trans-
mitter. The (lass ¢ load level ean be adjusted
for proper impedance matching.

The unit was econnccted in the author’s in-
stallation so that it is turned on only while the
transmit-receive switch is in the transmit posi-
tion. An F1 carbon microphone wus used with
this unit.

The cost of construeting the unit from serateh
should be somewhere in the neighborhood of
thirty dollars. Results achieved, after approxi-
mately six months of operation bave been very
gratifying and on-the-air checks have brought
complimentary remarks about the sudio quality.

The author wishes to express his appreciation
for the ussistance of Mr. K. H. Daggett, K2MJH,
in the design and testing of this unit. [A5T—]
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Many amateurs whose reception is
being impaired by faulty power lines
feel that nothing can be done about
it. However, WIFTX has found pow-
er-company officials most coopera-
tive in eliminating the source of
interference — with a little help from
the ham and the right approach.

location seems plagued with persistent

power-line interference, The power com-
panies have learned a great deal in recent years
about the techniques of reduecing undesired radia-
tion from their lines, and with the cooperation of
the amateur who is experiencing noise inter-
ference, they ean usually correct any trouble
within their responsibility quite effectively.

Tn several cases within the author's experience,
line noises severe encugh to wipe out the amateur
bands entirely from 21 Me. through 144 Me. were
promptly and (so far} permanently cured. All
that was required was willing cooperation on the
purt of the amateur in making the work of the
power company & little less time consuming,
Without this cooperation it is doubtful that any-
thing would have been accomplished.

Don’t Get Tough

Put yourself in the position of the manager
of the average small power company. He receives
% complaint from an amateur conveying the
general impression that « You've got a line voise
somewbere near here that’s wiping cut half of
the spectrum, Better get. it fixed!” This is enough
to add gray hairs to any manager’s already thin-
ning scalp. Noise-locating equipment is not al-
ways immediately available, cspecially to the
smaller branch offices. It is expensive gear, and
the company is usually forced to spread it rather
thinly over the entire service area. In addition,
it means diverting a trouble-shooting crew from

Yrm need not ““throw in the towel” when your
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Methods of Source

Detection and Suppression

Power-Line Noise

BY RICHARD M. SMITH,* WIFTX

Some of the sources of line noise are pretty tricky
to locate. And then, of course, & fairly high per-
centage of the complaints will be found arising
from sources outside of power-company responsi-
bility, such as noise generated by equipment
within » factory, hospital, or even a private
home.

If, however, the manager gets u friendly call
from an amateur stating that ““ ’m quite sure I've
located a source of noise interference on or near
pole number 276 on West Hill Road,”” the man-
ager will be much more inclined to send someone
out right away to investigate. From there on,
relations will be good, and steps will be taken to
eliminate the noise pronto. After all, u line noise
means a loss of power, and the power companies
are sharp enough to realize that they don’t get
paid for power leaks on their side of the meter!

How does the amateur find out that the noise
that has been keeping him out of the DNCC is
coming from a particular source? Well, it takes
a little sleuthing, but it can be fun, once you get
the hang of it. My own case is typical, and a brief
rundown will give you some ideas to use in your
own “Operation Trackdown.”

The Trouble Starts

We moved into what promised to be a really
super location in September of last yeur., It's
high on a hill with u clear shot in all directions,
out in the woods where we knew we wouldn't be
bothered by the racket from neon rigns, auto igni-
tion, welders, and other electrical devices com-
monly found only in the city. The OM eould
already hear the rare stuff rolling in as he signed
that big fat mortgage note. It would be worth it!

Antennas were put up —an 80-meter half-
wave for use on the Jow bands, and rotary beams
atop a 40-foot. tower for six and two meters. And
the signals really did roll in — for a time, Then
followed some revolting developments. It started
in late October, when the weather began to get
cool and erisp (meaning dry). A racket, best de-
seribed as a high-pitched buzz saw coupled
direetly to the end of the antenna, started blan-
keting every ham band from 21 Me. up. It was
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89, plus enough to wipe out everything except
the real rock erushers. If you're looking for DX,
vou don’t usually want to work the loud ones.
The weak ones just weren’t there any more,
Thinking that the XYL's refrigerator, or the
oil burner, or something around the house had
taken off on its own, u quick check was made
of these and a few other obvious suspects, but
nothing seemed out of whack inside the shack.
After a few hours of impatient waiting for the
noise to go away of its own aceord, it was de-
eided that muybe a little more seientific approach
in the problem wus in order,

Pin-pointing the Sound

The six-meter beam was rotated, and 1t told
us that the noise peaked up strongest when the
heam was pointed southwest, or down the road
from the house. The next step was to take the 2-
meter mobile rig 1'¥ for a ride in that direction.
With just a simple whip antenna on the recciver,
the noise could be heard as soon as the ear left
the driveway. A eruise up and down the road
showed that the noise had definite peaks and
nulls — u standing-wave pattern of sorts. After
several trips back and forth over the section of
roud where the peaks seered loudest, one spot
was found where the strongest peak of ull oe-
curred. Sure enough, it was right near one of
the power company's poles. While listening on
the receiver with the audio gain turned up full,
the pole was tapped, first gently, and then a bit
harder, with the head of an axe. (Don’t let them
cateh you using the business end on their timber,
hoys!) As the pole vibrated from the blows, the
noise became intermittent. Kxamination of the
wires, insulators, and migeellaneous hardware
it the top of the pole with field glasses disclosed
nothing. It looked like any other pole, hut
it wasn't., Tt had an embossed aluminum tag
tacked to it bearing its own distinctive pole
number,

Help Arrives

At this point g phone call was placed to the
office of the local power company. After a short
discussion with their engineer, who scemed to be
in complete sympathy with the situation, he
agreed to send out a trouble shooter. This rosy-
checked individual arrived at my home in due
time, and asked if I was the one who had called
to report some radio interference. He was invited
into the shack to hear for himsclf. “Funny,”’
he said, **I’ve never heard anything like that on
the radio in the truck.,” Of course not. Power
companies use f.m., but this fellow was no radio
expert, s0 he didn’t know about such things. T

t Gonset Communicator.

2 In the author's experience, car broadcast receivers have
not been very effective in tracking down noise except in
very obvious cases where the noise was extremely strong.
Many types of interference, including the type discussed
prineipally in this article, are bothersome only at frequen-
cies higher than the 14-Me, band and often are not audible
at all on lower frequencies,
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mention this just to forewarn you. You are the
radio expert in this ease, and don’t be hashiul
about establishing this point, It will help you
gell the job that is ahead of you,

A Loose Tie Wire

The trouble shooter, after receiving a short
course in ham radio, was then cscorted, truck and
all, to the seene of the suspecied pole, With the
audio gain on the mobile receiver opened up wide
#0 thut he could hear what was happening even
when he climbed the pole, the trouble shooter
{let’s eall him Juck, because he sure was nimble)
douncd his irons and went up the pole. He
checked all the insulators, because any power-
company man will tell you that leaking insulators
ure always the eause of this kind of trouble.
But don’t believe him — until he proves his
point. Well, it wasn't insulators in this case,
Finally, being somewhat of an experimenter
bimselt, Jack hegan to poke around up there
among the kilovolts. Sure enough, after a bit of
prodding, shaking the pole, and banging on the
erossarm, he heard the noise become intermittent,
ag I had, Further poking showed that the cause
of all this miserable racket was a short length of
insulated wire used to tie the main distribution
wire to one of the standoff insulators on top of
the crossarm. They usually twist several turns
around the main wire on etther side of the insu-
lator. The twists had loosened, and when the
insulation was good and dry, corona discharge
way taking place between the main wire and the
tie wire. Juck snugged up the twists with his
pliers, and the noise stopped.

We returned to the shack, He wanted to listen
to the home receiver again to be sure. I ecould
see that he was mentally seratching his head
about it all, and he finally broke down and
said, * Kirst time I ever saw unything like that.”
Conversation with other power-company engi-
neers indicates that not many of them are famil-
inr with this type of noise source either, which is
surprising but true,

Where there is one loose tie wire in a neighbor-
hood there are almost always others, and this was
certainly the case at my location. Before the
winter was past, I had lovated the sources of no
fewer than seven other noises, all being gen-
erated by loose tie wires. Seven times I called the
power company, and seven times Jack, or his
counterpart, came out to fix them. Another time
we located a guy wire that was brushing up
against a 4000-volt line as the lines swayed in
4 high wind. What a racket that one made!

Noise and the Weather

There is more to this story. Noises of this sort,
disappear in wet weather almost with the first
drops of rain, and reappear after the line has
dried out. They come back gradually, intermit.
tent ut first, then increasing in frequeney of
repetition until they blend into a steady rour.
They are at their worst on cold, dry, winter days,
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especially when it is windy. To locate them you
sometimes bave to cruise around in the chill
winter blasts for a few hours until you can arrive
‘at the scene of the offending source while the
noise 1s present. Many times 1 have set out with
the mobile receiver to return without having
found the culprit. Upon returning to the home
shack, I found that the noise had quit while I
was in search of it. Yet on other oceasions, the
noise will persist for days, seeming to come from
all directions with equal intensity. Don’t let this
fool you. It is probably coming from two or more
sources at once, and the beam pattern of your
rotary sntenna just isn’t sharp enough to pin
any one of them down. You ean be sure, however,
that if you can hear the noise loud cnough to
bust up reception on your favorite band, it is
probably being generated within a mile of your
antenna. In rare instances, the source of the noise
will be farther away than that, but in these cases,
the noise is probably entering the receiver on
the power line, rather than through the antenna.
This is cusy to check. Just disconnect the an-
tenna, or if you're fussy, operate yvour receiver
from an emergency supply independent of the
company lines. If the noise is entering through
the power line, the saume general method of
trackdown should be used. A directional antenna
on the mobile receiver will be of great help,
although it is not a must, and an S meter with
which to plot the strength of the noise is also
much better than an uncalibrated ear. About
the only other equipment you will need is the
aforementioned axe or, if you wish to avoid
suspicion, use u sledge hammer, but with gentle-
ness. A good sound whack on the pole will some-
times cause the noise to quit, temporarily, just
as you are about to pin its source down!

I found the local power company most coopera-
tive, and prompt attention was given to every
complaint, especially after T had established my
reputation with them as bicing right most of the
time. Thus, it is important to be reasonably
sure that you have found the real source of trouble
before you yell for the power comipany’s help.

Other Sources

Tf they don’t cooperate, and I’'m sure this
will be the rarve exception, a friendly suggestion
to the manager that he review the FCC’s latest
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regulations on interference with any radio serv-
ice will be certain to bring results in a hurry.
Use this only as a lust resort, however, and then
only after you are doubly certain that the noise
ig coming from the power lines. Of course, there
are many other possible sources of radio inter-
ference — including the following, to name some
of the more common ones and their characteristic
noises:

Commutator motors: High pitched, tearing.

Corong: Hissing.

Faulty insulators: Rasping, or buzzing.

Corroded hardware on pole: Staceato, irreg-

ular,

Loose hardware on pole: Popping.

Fluorescent lamps: High pitehed and rough

hur.

Traffic lights: Regular clicks or pops.

Ungrounded conductor with static discharge:

Irregular bursts of low-pitched statie.

Spark ignition: Sharp, regular, staccato.

Welding arc: Frying.

If your power company engineers seem a bit
baffled by noise problems, as some of them may
be, suggest that they get a copy of a report en-
titled, A Practical Handbook for Location and
Prevention of Kadio Interference from Overhead
Power Lines® This report was generated by a
U. 8. Naval Civil Engineering Research and
Evaluation Laboratory, at Port Hueneme, Cali-
fornia. Tt iy dated 21 November 1956, Project
NY 411-002-1, Technical Memorandum M-116.
This report is available to industry through the
Armed Services Technical Information Ageney
(ASTIA), Knott Building, Dayton 2, Ohio. It is
4 wmust for all power company engincering de-
partments, although few of them seem to have
heard of it. To my pleasure, one of the prime
vuauses of interference, according to the report,
is my old friend the loose tie wire!

Other points covered in thig report will be of
general interest. If the noise scems to peak a
short distance either side of the point where a
feed line, or junction, leads away from the line,
with a null right at the junction, check the feed
line, too. It may be the path to the source. The
reason for the apparent null at the junction is
the impedance discontinuity caused by the
junction. Similar misleading observations ean
he obtained where a line comes to a dead end,
and for the same reason. So if you come up
against a few puzzlers, don’t give up. The noise
has to come from somewhere, and you'll find it
if you persist.

Loose Hardware

“Hardware” nocises are also quite common,
and these are apt to be the most difficult to pin
down. It is no more difficult to locate the of-
fending pole, however, than in the simpler case
of the loose tie wire, and if if. becomes necessury,
the power company will repluce everything on
the pole until the culprit is found. It may be

3 This publicution has restricted circulation and may not
be availuble to power companies except under certain
circumstances.,
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something as obscure as leakage between two
lng bolts serewed into neighboring spots on the
pole, f metal crossarm braces are used, the dif-
ference in potential between them can be appre-
ciuble, because they are in intense clectric fields,
as well as magnetic fields. If the two pieces are
insulated from each other by a corrosion film, or
1 small air gap, an abrupt are-over can oveur one
or more fimes on each half eyele, resulting in o
pulse rich in harmonies that will cover large
chunks of the radio spectrum. Depending on the
dimensions of the pieces of hardware involved,
they can act as efficient dipole antennas at cer-
tain frequencies, radiating a husky signal. Hard-
ware interference is usually found when two
pieces of hardware are not sceurely bonded to

each other, or are not permanently scparated by
an air gap of at least 113 inches, or a path along
wood of at leaxt 2 inches, This, however, is
sumething for the power-company men to handle,
The amateur’s job is usually over once he has
pointed the finger at the pole involved.

The real key to the rapid climination of vour
line-noise problems is your own aititude. If you
take o cooperative attitude, and really try to
do an ceffective job of helping the power com-
panies find the source, they will do their part,
and the noise will be cleared up. If, however, you
tuke a get-tough attitude und refuse to stir from
vour easy chair to help them, vou may have a
long wait until you ean hear those weak, rare

ones coming through again, gsT—]

Your “On-the-Air”

BY

phone, flipped the switch from Send to

Receive and are tuning around your fre-
quency. Ah! Ha! You're in luck! There’s a station
calling you. He's loud and clear, so you tune him
in and sit back to listen,

Now, what is it that yvou hear? Yes! The sound
is the result of technical and electronie applica-
tions but above all, you heaf a voice,

As vou listen and the QS0 continues, you are
consciously and unconsciously receiving im-
pressions and forming opinions regarding the
fellow you're working. In fuct, he’s doing the
same about you.

Your mind receives these impressions, analyzes
them and arrives at opinions. Consciously or
unconsciously you develop a like or dislike of
varving degree for the person vou're listening to.
in addition, you will form an opinion of his
education, technical ability and character. Of
course, yvour contact will have done the same
ahout you.

Now you ask, what is this guy driving at.
Simply this. We've all spent many hours im-
proving our s.w.r., grid drive, audio quality, ete.
Why not spend a little time aud effort to improv-
ing our “*On the Air"” phone personality.

One reaction 1've received to this is, ** Phooey,
P'm interested in radio, not announcing.’’ This
may be true, but what vou say, and how vou say
it is an important part of phone work. Why not
do a good job all the way around.

Ome  suggestion is to try improving your
diction. Speak slowly and distinetly, but be care-
ful not to sound affected. Not only is this type of
speech more enjoyable to listen to, it’s more
intelligible under QRM and QRN conditions,

Another suggestion is to improve the expression

SUPPOSE vou've just finished enlling () on
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Personality
K. A. JOHNSON,* W6NKE

in your voice. Let your voice rise and fall with
vour words and sentences, Tauke 1 moment to
notiee the expression and inflections used by a
professional announcer. These inflections convey
sincerity, friendliness, interest, svmpathy, ote.
Your thoughts ean be eonveved more clearly
aud will command much ore attention and
interest through the use of inflections in your
voice,

A third suggestion is to Increase your vo-
cabulary. Stay away from the nine-gyllable words,
but build up a good vaecabulary of common words
to avoid monotony. Hearing the same words and
phrases repeated plus little or no voiee inflection
is the type of speceh that causes one o browse
through the lutest copy of QN7 while waiting
for the other to sign.

In addition, try developing your conversa-
tional ability. Don't attempt to beeome a verbal
encyclopedia. Start by learning some interesting
facts about your locality. A few geographical
or historical facts can be of value and interest
when used at the proper point in u ¢onversation.
Along with the exchange of technieal information,
3 little conversational initiative on your part can
bring about some of the most interesting and
informative QS0s.

lveryone wants {0 make a good impression
upon those he meets. This i an inherent human
characteristic. The impressions we create on
phone can be controlled only by our voiees and
speech. From o general standpoint, the overall
impressions of amateur radiotelephone operations
are created by the thousands of voices heurd
on our phone hands.

Is there a better reason for developing our
“On-the-Air” personalitios?

* 21835 Rodax St., Canogs Park, Calif,
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A Pocket Tuning Aid

Jor the Sightless

with a Variety of Uses

The completed ''Gimmick” and the surplus unit from
which it was made,

BY E. B. BLETT,* W8CBM

The simple transistor unit described
here by W8CBM was designed pri-
marily to assist those amateurs who
are without sight in tuning a trans-
mitter. However, its utility for other
purposes around the ham shack will
make it appreciated by everyone.

The “Gimmick”’

~OME seven years ago, when the WSCBM
b portable was designed, it included what
was then a most novel deviee — a transistor
e.w.-phone monitor. While it is still in use, the
cireuitry has been forgotten, One thing not
forgotten, however, is that it used a point-contact
transistor that wholesaled at $29.00,
Circuit

The general iden was quite simple. A short
piece of stiff wire, extended alongside the 6146
final, picked up some r.f. that was rectified by
a erystal diode, This was the power supply for
g, transistor audio oscillator. (See Fig. 1.) The
return for the power supply was fed through
one pole of s double-pole switeh which had its
other pole in the beat-oscillator cathode cireuit.
The audio woscillator’s high-impeduance  trans-
former winding was coupled capacitively to thé

" reeciver’s phone jack. This foreed c.w. operators
who wanted to hear their own sending to use
headphones. This is particularly appreeiated in
Field Day operations — especially  after mid-
itight.,

When the portable was put into use we dis-
covered that the monitor included two bonus
rewards, With the c¢.w. beut oscillator switched
off, the transistor served as a rectitier and phone
signals were demodulated. Tt was then an excel-
lent phone monitor. With the switch in the c.w,
position, it was found that the tone produced
by the transistor oscillator varied in inverse
proportion to the final-amplifier current. Using
this feature, our bfind fellow coffee dunker Cletis,

* (lenersl Motors Clorp,, General Motors Bldg, 3044 West
Grand Blvd., Detroit 2, Mich.
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WBHAIL was able to tune and load the trans-
mitter as quickly and as well as anvone vlse,
Une time, this cost us the use of the portable for
u couple of months while Cletis’ teansmitter
went to the factory. In the seven years of use,
only one defeet showed up. As the interior of the
portable warmed up; the audio tone would go
up, and if the transistor got warm enongh, it
would refuse to oseillate. A fan, which the
portable really needed anvway, eured this,

Two years ago sonie more experimenting was
done with transistor e.w.-phone monitors and a
number of different models were made. Reecently,
WSHAI requested that a transistor tuning aid he
made to replace the “Osear” used on his Collins
and subscquently on his Viking 500. (The
“Osear” was a tube audio oscillator, in which the
final plate current, running through u tertiary
winding of a transformer, changed the tone. A
huzardous, but effective device.) His require-
ments were that the new device he equally
effective, whether used with his 27-watt portable
or the 500-watt rig, and not require any connee-
tions to the high voltage, or any power supply.
Additional requirements that we added were
that it be small enough to earry in his pocket and
equally effective on a rig of any power. A trial of
one of the earlier models of the “ Climmick” indi-
cated that, with the addition of a potentiometer,
we were in business.

Construction
The basie unit utilizes the case and all the
coraponents of a surplus MC-385-A high-to-low-
impedance headphone udapter. The transformer
was removed from its case (to gain space) and the
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Interior view of the break-in unit mentioned in the text.

wax from it used te secure the fransformer in the
MC-385-A case. A subminiature 1-megohm
potentiometer controls the amount of r. f. voltage
rectified and fed to the transistor. 'This oscillator
works on about 0.3 volt of r.f. A short wire is
eonnected to the ground terminal of the “Gim-
mick” and to a battery clip. In use, this is usually
vlipped onto a serew or switch on the reeciver
pancl. A battery clip and wire about four feet
long conneeted to the antenna (+) or terminal is
clipped to the microphone, transmitter panel or
any other place having a difference of at least
0.3 volt r.f. from the receiver conneetion, when
the transmitter is on. So far, regardless of operat-
ing frequency, in every shack tried, we have been
able to find enough voltage difference to operate
the *‘Gimmick” ~— even with 20-watt transmit-
ters within four feet of the receiver. In the unit
made for Cletis, the phone plug was removed. In
the previous units, which were made primarily
for monitoring, the phone plug was conneeted to
the phone juck through a 2200-ohm resistor.
When the unit is plugged into the receiver juck,
no ground connection is necessary. This permits
monitoring your own sending, and receiving the
other fellow on the saine phones,

Other Uses

The “Gimmick” is a good eode-practice oscil-
lator. A 113-volt battery with a key in series may
be connected between the antenna () and
ground (—) terminalg, the positive going to the
antenna terminal.

The potentiometer is really an unnecessary
refinement for most operators, if not a nuisance.
This was included for WS8HAI’s convenience so
that he could use the same point for r.f. pickup,
when using cither his low-power portable or his
500-watt rig. Ordinarily, the antenna (+) elip can
he moved to u different pickup point to increase
or decrease the signal as desired.

The switeh, of course, is for shifting from ¢.w.
to phone monitoring. Still another use has been
fouund for the “Gimmick,” I find that I ean more

Fig. 1-—Circuit of the "Gimmick.” Ca-

pacitances are in uf. and resistances are

in ohms. The 1-uf. capacitor is electro-

Iytic; others may be paper or ceramic.
Resistors are Y4 watt.

CR1—1N34 or similar.

Ji—Miniature headphone jack.

Pi—Headphone plug.

Ri—1-megohm potentiometer.

S1—S.p.s.t. slide switch.

Ti—Audio step-down autotransformer {see text]. If surplus
vnit mentioned in the text is not available, it may
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easily balance out the carrier in my s.s.b. rig
using it instead of watching the meters,

If the “Gimmick” is to be used primarily for
phone monitoring, reducing the emitter bypass
capacitor from 1 uf. to 0.001 uf. will increase the
output. This will also reduce the sensitivity so
that the auntenna may have to be clipped to a
point having a higher r.f. voltage. Actually, the
smaller capacitor is better if the * Gimmick” is
used only a8 a mounitor, but will not permit as
large an oscillator frequency change as is desira-
ble when used as a tuning aid.

Break-In Unit

A somewhat larger unit has been constructed
for use in c.w. monitoring with break-in. The
oscillator portion is almost identical to the
“Gimmick.”” Some of the r.f. picked up to power
the oscillator is rectified and used to bias a tran-
sistor audio amplifier to cutoff. The output of the
receiver is fed into the transistor amplifier and its
output to the phone jack. The 1-stage transistor
is not needed to supply more audio, but is used
to provide a means of killing the audio whenever
the key is closed. In use, a breaking station can be
heard through a series of dots. The wudio am-
plifier scetion ig powered by two Penlite cells, The
battery drain is so low that no switch is included.

In a series of tests, it was found that a trans-
mitter can be tuned better and faster with the
*“Gimmick” than with a meter. All the operator
needs to know is the location of the plate tuning
capacitor, the loading control and final-grid drive
control, When lightly loaded. resonance is indi-

cKy22 01y
1
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be possible to substitute a miniature plate-fo-line
transformer, such as UTC SO-3 or $SO-3, con-
necting one end of each winding together to form
the tap, the remaining end of the secondary
going to the junction of the iwo 0.01-uf. capaci-
tors, and the remaining end of the primary fo
collector. Windings must be properly polarized,
reversing secondary connections if necessary.
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Interior view of the "'Gimmick.” After assembly is complete,
wax from the original unit is melted and
poured over the transformer.

eated by a very decided lowering of the piteh. At
optimum loading, there is a smaller change as the
plate capacitor is tuned through resonance. If the
final is loaded beyond optimum, the oscillator
may oscillate only at the resonaut frequency —
even when only slightly overloaded the “dip”
is narrowed considerably. The grid drive can he
set. by the volume of the tone.

If you have a blind ham friend, make him a
“CGimmick.” It will free him from a specially-
wired transmitter and let him operate in any
shack. You might as well make two while you're
at it. When you test his, you will want one for
vourself, [aEF—]

Concerning the Type 1461 Tuning Capacitor
in the HBR-16

’[T develops that at least part of the confusion
L mentioned by Ted Croshy! respecting eca-
pacitance ratings of the Miller type 1461 variable
was caused by the issuance of two different mod-
els under the sume type number. In digging into
the reason for a few reports of insufficient band
coverage with the colls specitied in October QST,
it turned out that the eapacitors used had 7
plates per seetion (3 stator and 4 rotor plates),
while the one used by W6TC himself had 5 plates
per seetion (2 stators and 3 rotors). Although the
Iatter has fewer plates, it actually has bigher
maximum capacitance than the 7-plate type be-
cause its plates are differently shaped. The 7-
plate type probably was an earlier version, since
the 5-plate kind scems to be the oue now avaituble
on dealers’ shelves.

It you're building the HBR-16 and happen to
have acquired the 7-plate model of the 1461,
vou can use the modified coil specifications given
helow. These were determined experimentally by
Ted after he acquired a sample of the 7-plate
type and installed it in his rveceiver. Only the
handspread tap positions require changing in the
Ly and Ly coils; otherwise these coils remain the
same. The new tap positions are az follows:

Band Tap on Lya and Laa
3.5 Me. 304 turns
T Me. gy ¥
4+ Me. gy«
21 Me, o1g
28 Me. W3

The principal changes are in the h.{f. oscillator
coils, Lza, and the accompanying fixed padding

t (rosby, *The HBR-16 Communications Receiver,”
8T, Octoher 1059,
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capacitances. In every case the tickler windings,
Lsm, remain as given in October QST, page 14,
as do also the values of 'y, (v and (‘3. The new
data for Lgs are as follows:

3.5 Me.: 1713 turns of No. 22 enam. close-
wound, tapped at 17!4 turns. (g
S-ppf: N750 ceramie,
714 turns No. 22 enarm,, length 209/32
inch, tapped at 71 turns. gz 130-ppf.
silver mica in parallel with 10-puf.
N750 ceramie.
&1 turns No. 22 enam., length 21/32
inch, tapped at 814 turns. Cy: 200-uuf.
silver mica in parallel with 10-puf.
N750 ceramic,

513 turns No. 22 enam., length %4
inch, tupped at 514 turns. 'yt 220-puf.
silver mica in puarallel with 10-puf.
N750 ceramic,

51, turns No. 22 cnam., length !
tnch, tapped at 514 turns, (‘4 50-puf.
silver mica in parallel with 5-ppuf.
NT5H0 ceramie.

7 Me.:
14 Me.:
21 Me.:

28 Me.:

T Strays i

Paul Isaacs, W2JGQ, suys many hams are
plagued with TVI and BCI, but he has a new
problem — BSI or Baby Sitters Interference. He
says u young neighbor complained that she was
baby sitting and listening to soft music on the
radio when “CQ CQ 15 DE W2JGQ" blared
out, waking the bhabies who promptly began to
shriek. Wait "til Sweepstakes!

QST for



o Beginner and Novice —

Converting Two Popular

Surplus Transmitters

for Novice Use

BY LEWIS G. McCOY,* WILICP

Crystal Control

The supply of surplus “Command Sets,”
both receivers and transmitters, seems
to be inexhaustible, und so is the ham’s
ability to modify them for bis special
purposes. For the low-frequency — 40-
and 80-meter — Novice bands, it wonld
be bard to find a more economical way
of getting started. Here’'s a Novice
modification of the transmitters that
differs from others in that reconversion
to v.f.o. is practically instanianeous.

for the BC-457

and BC-459

seribing the conversion of an ARC-5

transmitter for Novice use. The article
proved to be so popular that the issue soon be-
came a collector’s item. Because these units are
still in good supply it appears that another article
on the subject would be worthwhile.

For those newcomers to the hobby who are not
fumiliar with the SCR-274N and AN/ARC-5
equipments, a word of explanation is in order.
This equipment consists of several transmitters
and receivers designed for use in military atreraft.
The two series are substantially identical in cir-
cuit and construction. Of the transmitters, two
are of particular interest to the Novice. These
are the BC-457 (part of 27IN) or T19 (ARC-5)
covering 3 to 4 DMe., and the BC-159 or T22,
7 to 9.1 Me. Esgsentially, the transmitter cireuit
consists of a 1626 triode variable-frequency
oscillator that drives a pair of 1625s in parallel,
which for Novice use can be run at 75 walts
input. In addition to the 1626 and 1625s the
transmitters include a 1629 magic-eye tube,
which was used as a resonance indicator with a
erystal for checking the dial calibration. The
tubes have 12-volt heaters counected in series-
parallel for 24-volt battery operation. The BC-
457 and 459 are available from surplus dealers
at prices ranging from five to fiftcen dollars each,
depending on condition.

Several methods have been deseribed for con-
verting the transmitters to erystal control for
Novice .use, but most of them didn’t take into

! FEW YEARS BACK QST carried an article ! de-
.

* Techuienl Aszistant, 87,
I Smith and Bradley, “The Noviee Conversion of o
“ommand’ Transmitter,” QS7T, Nov., 1951,
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congideration the reconversion required to change
bhack to v.f.o. when the Novice became a Gen-
ergl-Clasg license holder.

In the moditication to be described, the Novice
requirement, for erystal control is met by using
a separate crystal-controlled oscillator. The out-
put of the external oscillator is fed into the trans-
mitter through a plug that fits into the 1626
oseillator socket. The 1626 is not used. The trans-
mitter modifications are such that when it is
desired to restore the transmitter to v.f.0. opera-
tion the external oscillator is unplugged and the
1626 is put back in its socket. No wiring changes
are needed to go from erystal control to v.f.0.

In addition to the external oscillator, & power
supply is required for the oscillator and trans-
mitter, and certain wiring changes are needed to
make the transmitter itself suitable for amateur
use, These changes consist primarily of removing,
two relays, changing the tube heater ecireuit
for operation on 12 volts instead of 24 volts, and
the addition of a power plug. The changes arc
not at all complicated, and to make them easy to
follow they are outlined below in a step-by-step
sequence.

Transmitter Modifications

The 80- and 40-meter transmitters are prac-
tically identical except for frequency range, und
the modifications are the same in both. Remove
the top cover and bottom plate. Remove the
tubes and erystal from their sockets so there will
he no danger of breaking them as you work on
the transmitter. If the sockets are not marked
by tube types, mark them yourself so you’ll know
which tube goes where.
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Fig. 1—({A} Circvit diagram of external crystal-controlled oscillator. Unless otherwise specified, resistances are in ohms,
resistors are V2 watt. The 0.01- and 0.001-uf. capacitors are disk ceramic. (B) Method of connecting the milliammeter
in series with the key.

C1—3-30-uuf. trimmer,

C2-—220-puf. fixed mica.

M1—0-250 d.c. milliammeter.

P1—~Octal plug, male {Amphenol 86-PM8).

The following modifications are required:

1) Remove the antenna relay (front panel) and
control relay (side of chassis) and unsolder and
remove all wires that were connected to the relays
with the exception of the wire going to Pin 4
on the osecillator socket.

2) Remove the wire-wound resistor mounted
on the rear wall of the iransmitter.

3) Unsolder the wire from Pin 7 of the 1629
socket and move it to Pin 2. Ground Pin 7.

4) Unsolder the wires from Pin 1 of the 1625
closest to the drive shaft for the variable capaci-
tors and solder the wires to Pin 7. Run a lead
from the same Pin 1 to the nearest chassis ground
point.

5) Unsolder ull leads from the power socket

P2—Phone plug.
RFC;, RFC2— 1 -mh. r.f. chokes.
Y1—~3.5- or 7-Mc. Novice-band crystal, as required.

at the rear of the chassis and remove the socket.
The socket can be pried off with g serewdriver.

6) Unsolder the end of the 20-ohm resistor
{red-black-black) that is connected to Pin 4 on
the oscillator socket and connect it to Pin 6
of the crystal socket. There is also a lead on Pin
4 that was connected to the keying relay; con-
nect this lead to the nearest chassis ground point.

7) Mount an octal chassis connector (Amphenol
86-RCPS8) in the hole formerly occupied by the
power socket. Install a solder lug under one of the
nuts holding the plug mounting,

8) Wire the octal plug as shown in Fig. 2.
One of the leads unsoldered from the original
power socket is red with a white tracer, This is the
B+ lead for the 1625s. The yellow lead is the
sereen lead for the 16258 and the white lead is
the heater lead. Although the manuals covering
this equipment specify these colors, it's safer
not to take them for granted; check where each
lead actually goes before conneeting it to the new
power socket. The lead from Pin { on the power
socket to Pin 6 on the erystal socket is the oscilla-
tor plate-voltage lead. The leads from Pins 7 and
8 on the power plug to Pins 1 and 6 on the oseilla-
tor socket are new leads to ecarry power to the
external crystal-controlled oscillator. The lead
from Pin 4 of the power plug to Pin 2 on the 1629
{resonance indieator) socket is the {2-volt heater
lead.

The complete Novice setup, in this case using the 80-meter
{BC-457) transmitter. Note the key jack at the lower-left
corner of the fransmitter panel. The crystal osciliator is
connected to the transmitter oscillator-tube socket with a
short length of cable terminating in an octal plug. A small
notch should be cut in the transmitter cover to provide
clearance for the cable when the cover is installed.

The power transformer, rectifier, and choke are mounted
on top of the power-supply chassis at the rear, and the
control switches are mounted on the wall as shown.

Remaining components are underneath.
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9 Mount. a closed-cireuit phone jack at the  plished by opening the B-plus awitech on the
lower left-hand corner of the front panel. Con-  power supply. This method is used in preference
neet a lead from the ungrounded phone jack ter-  to keying the oscillator and amplifier simultanc-
minal to Pin 6 (eathode) of either of the 1625  ously becuuse keying the oseillator is likely to
suckets, This completes the madifiention of the  make the signal chirpy. With amplifier keyving

transmitter. the signal is a veal TON,
Crystal-Contro tled Oscillator Details Power Supply
The external erystal-controlled oscillator eir- Fig. 2 shows the circuit of the power supply,

cuit, shown in Iig. I, uses a 6AGT in the grid-  which uses a 5U4G rectifier and a capacitor-
plate oscillator cireuit. Lither 80- or 40-meter  input filter. The power transformer, 771, is a type
erystals are required, depending on the band in made by several manufacturers. To obtain the
use. A tuned plate eircuit is not required in the necessary 12.6 volts for the henters, a 6.3-volt
oscillator; it was found that more than adequate tilament transformer is connected In series with
grid drive could be obtained with the sctup as  the 6.3-volt winding on 7. This setup also will
shown, provide 6.3 volts for the heater of the 6AGT.
Output from the oscillator is fed to the trans-  Current requirement for the 6AG7 heater is 0.65
mitter through an 8-inch length of RG-58 conx  amp. and for the 1625s, 0.9 amp. total.
eahle. The cable is terminated in an octal plug, To turn off the plate voltages on the transmit-
P, which is plugged into the oscillator tube  ter during stand-by periods, the center tap of T
socket in the transmitter. Power for the external  is opened. This ean be done in two ways; by Ss,
oseillator is obtained through this socket. or by a remotely-mounted switch whose leads
The ervstal-controlled oseillator is built in  are connected in parsllel with Ss. A two-terminal
and on o 4 X 2 X 234-inch aluminum box. The strip is mounted on the power-supply chassis,
tube and crystal sockets are mounted on top  the terminals being conuccted to Sp which is also
of the box and the remaining components inside.  on the chassis, The remotely-mounted switch
Luyout of parts is not particularly critical but the ecan be installed in any convenient location at the
general arrangement shown in the photograph  operating position. A single-pole, single-throw
should be followed to insure good results. switeh can be used for this purpose or, if desired,
In the completed setup, oscillator and ampli-  a multicontact switch eun be used to perform
fier, the cathodes of the 1625s are keyed and the simultaneously this and other functions, such as
erystal oscillator runs eontinuously during trans-  controlling an antenna-changeover relay.
missions. It is thus necessury to turn the oseilla- The high-voltage und heater leads are brought
tor off during standby periods, and this is accom~  out in a cable to an octal plug, #3;, that connects

Fig. 2-—Circuit diagram of power supply.
Ci1, Ca—16-uf., 600-volt electrolytic (Sprague TVA-1965,  R1—25,000 ohms, 25 watts, with slider.

ON

- Lo
Sy 2.6V, =

Aerovox PRS). 81, Sa—Single-pole, single-throw toggle switch.
h—Octal chassis-mounting connector, male (Amphenol Ti—Power transformer, 800 volts center-tapped, 200
86-RCP8). ma.; 5 volts, 3 amp.; 6.3 volts, 6 amp. (Knight
Li—1- to 2-hy., 200-ma. filter choke, TV replacement 61G414, Triad R-21 A, or equivalent).
type {Stancor €C2325 or C2327, or equivalent).  To—Filament fransformer, 6.3 volts, 3 amp. {Triad F-16X,
Ps—Qctal cable connector, female {Ampheno! 78.PF8). Knight 62-G-031, or equivalent).
b INSERT METER
T YT, HERE o /;
*..l, 1 Ce *_L Ry l
o P A 25K 2
: 115 V.AC. = W 8
£ Lavard 4
7
POV!ER 5
5

F——= PIN 6, CRYSTAL SOCKET {0SC.B+).

) fmim PINS 1625 SOCKET (SCREEN),

3 = PLATE LEAD OF 16255,

b PIN2 1629 SOCKET {12,6 VAC)
e CHASS!S GROUND.,

o NO GONNECTION.

l——~ PING 1626 SOCKET {63 VAC)
—= PIN! 1626 SOCKET { XTAL OSC.B4),

CONNECTIONS TO
i POWER SOCKET ON TRANSMITTER,
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to .J1 on the transmitter. The length of the cable
will, of course, depend on where you want to
install the power supply. Some amateurs prefer
to have the supply on the floor under the operat-
ing desk rather than have it take up room uat
the operating position.

The supply shown herc was constructed on a
3 X 6 X 10-inch chassis. The layout is not
eritical, nor are there any special preeautions fo
take during construction other than to observe
polarity in wiring the electrolytic capacitors and
to see that the power leads are properly insulated.

When wiring #3 don't connect the B-plus
lines to Pins 2 or 3, the amplifier plates und
sereens, at first. It is more convenient to test the
ascillator without plate und sereen voltages on
the amplifier.

\When the supply is completed, check between
chassis ground and the 12.6-volt lead with an a.c.
voltmeter to see if the two 6.3-volt windings are
connected correetly. If you find that the voltage is
zero, reverse one of the windings. If you don’t
have an a.c. meter you can check by observing
the heuters in the 1625s, They will light up if you
have the windings coanected corrcetly. Inciden-
tally, leave B plus off, by opening 8., for this
cheek.

Next, set the slider on the bleeder resistor, £,
at about one-quarter of the total resistor length,
measured from the B-plus end of the bleeder.
Be sure to turn off the power when making this
adjustment. With the tap set about one-quarter
of the way from the B-plus end of the blecder the
oscillator plate and amplifier sereen voltages will
be approximately 250 volts.

Testing the Transmitter

You should now be ready to check the trans-
mitter. For doing this you'll need a key and
meter connected as shown in Fig. 1. When F»
is plugged into the jack in the transmitter it will
measure the cathode current of the 1625s. The
cathode current is the sum of the plate, sereen
and control-grid currents. Some amateurs prefer
to install the meter in the plate lead so it reads
plate current only. This can be done by opening
the B-plus line at the point marked “ X" in Fig.
9, and inserting the cter in series with the line.
However, unless you have more than one meter,
don’t install it in the power supply setup in this
. way until after you have made the tests described
helow.
Insert the external oscillator plug, Py, into
the 1626 socket and connect Py to the trans-
mitter. Plug P2 into the key jack. With Sg open,
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This bottom view of the crystal oscillator shows the ar-

rangement of components. Terminal stips are used for the

cable connections and also as a support for Ci, the feed-
back capacitor.

turn on the power and allow a minute or two
{for the tubes to warm up. Next, close the center-
tap connection, Sa, on the power fransformer.
Set. the transmitter dial to the same frequency
as that of the erystal you are using and close the
key. You should get a slight indication of grid
current on the meter. There is no plate or screen
current because you don’t have sercen or plate
voltages on the amplifier. If you don't get o
reading, adjust € to the point where you do.

The next step is to peak the amplifier grid
cireuit — that is, the 1626 v.f.0. tank — for
maximum grid-current reading. The v.f.o. trim-
mer ecapaeitor is in an aluminum box on the
top of the chassis at the rear. There is & 7i-inch
diameter hole in the side of the box; lossen the
small screw visible through this hole, thus un-
Incking the rotor shaft of the trimmer capacitor.
Move the rotor-urmx shaft in either direction,
observing the meter reading as you do, and find
the position that gives the highest reading. This
should be something more than {0 ma.

You are now ready to connect the plate and
screen voltage leads to P3. Be sure to turn off
the power supply before making the counections!

The first, test of the rig should be with a dummy
lIoad; a 115-volt, 60-watt light bulb can he used
for this purpose. The lamp =hould be connected
hetween the antenna terminal and chassis ground.
However, to make the lamp take power it may
he necessary to add capacitance in parallel with
it. A receiving-type variable capacitor having
250 ppf. or more maximum capacitance will be
adequate for the joh.

Turn on the power and allow the tubes to
warm up, but leave the key open. Set the antenns,
coupling control on the transmitter to 7 or &,
and set the variable capucitor connected across
vour dummy load to about maximum capaci-
tance. Next, close the key and adjust the an-
tenna inductance control for an increase in
cathode current. Turn the frequency control
for » dip in current reading. Youw'll probably
find that the indicated frequency differs from
that of the crystal you are using, but don’t
worry about it.

Adjust the three transmitter controls, antenna
inductance, antenna coupling, and frequency,
along with the variable eapacitor across the lamp
load, until the lamp lights up to apparently full
brilliance. The cathode current should be between
150 and 200 ma, With the transmitter fully
loaded, adjust 'y in the crystal oscillator so that
the lamp brilliance just starts to deerease. This

(Corntinucd vr page 160)
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Grounded Screen-Grid Operation for
Tetrodes

BY V. S. CAMPBELL,* KZBYQ AND W. S. SKEEN,* W7EPM

Limiting Control-

Grid Dissipation

and more popularity, and is especially

uttractive when tubes are used which
permit dispensing with bias and screen supplies.
Other advantages may be listed, in addition to
this simplification of eircuitry. In particular, no
loading of the exeiter with noninductive resistors
i required, and a large percentage of the driving
power appears in the output of the final,

GOUNDED-GRID operation is attaining more

Control-Grid Dissipation

Listening around the ham bands, one comes to
the conelusion that tubes readily available do
not quite fit the application, if a kilowatt input
is desired. 304THs are quite popular, but require
tixed bias to hold the resting plate current down
to & safe value. Most tetrodes require no bias if
the sereen and grid are tied together for a high-u
triode connection. The static plate current is
then within safe limits, but the combined sereen
and grid curreni, under operating conditions, is
objectionably high, approaching the plate current
in magnitude. This not only presents un undesir-
able load to the exciter, but may result in exceed-
ing the rated grid dissipation. The control grid
draws the lion’s share of the combined grid and
screen eurrent, bub is least able to handle the
dissipation. Sereen grids are commonly ruted at
from two to four times the dissipation of the
eontrol grid. What is needed is a device to
force the screen to carry its fair share of the load.

Reducing Control-Grid Current

If the sereen were to receive more excitation
than the grid, our difficulties would be solved.
Recent articles appearing in atateur publica-
tions have described the construction of bifilar
filament chokes wound with enameled wire on
t-inch~diameter forms of materiais such as
micarta, bakelite, or dry broomstick. It is sim-
plicity itself to tap down on these chokes u
suitable distance for the grid connection, as

# Litel-McCullough, Inc., Salt Lake City, Utah,
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A tetrode with control grid and screen -
tied together to form a high-u iriode
for a grounded-grid circuit makes a
very simple arrangement. However,
this type of operation invariably
results in excessive control-grid dis-
sipation. This article shows a simple
method of avoiding this difficulty.

shown in the circuit diagram of Fig. 1, instead
of grounding the grid directly. This provides a
voltage divider approximately equal to the turns
ratio. ‘

The screen-to-grid amplification factor of most
tetrodes, such as the 4-65A, 1-400A, and similat
tubes, is approximately 5. With the screen and
grid driving voltages proportioned in this ratio,
it was reasoned that the grid and screen currents
would be at least somewhere near equal. This
proportion is obtained, of course, by tapping
down from the filament end of the bifilar choke
1z of the total winding length.

In order to obtain some idea of operating
conditions to be expected, a 4-400A was set up
under statie conditions, and a comparison made
between the 5-to-1 ratio of screen-to-grid voltage,
and with the grids tied direcrly together. These
tests revealed that, with a plate voltage of 500
{upproximating the emmin to be expected), and
with the grids tied together, a plate current of
140 ma. was obtained with a grid/sereen voltage
of 80. The combined grid current was 100 ma.!

Fig. 1—Circuit of the grounded-screen amplifier with the
control grid returned to a tap on the bifilar filament choke.
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With the 5:1 ratio, the sawe plate current of
110 ma. was obtained with the screen at 75 volts
and the grid at 15 volts. The respective grid
currents were 10 ma. for the screen and 18 ma.
for the grid, or a combined current of only 28
ma, — only 28 per cent as high as for the direct
connection. Of course, the screen voltage was

now 214 times as high as the previous value of
30, but this does nof mean that 214 times as
much drive is required.

There i& considerable degeneration involved
in grounded-grid operation, and with the grid
tapped down on the filament choke 1§ of the
distance from filament to ground, it sces only
about 14 of the degeneration or inverse-feedback
voltage. The actual additional excitation re-
quired will be from 25 to 40 per cent of that
required for the triode connection. However,
since the total grid dissipation is reduced, a much
Jarger percentage of the power from the driver
reappears in the output.

The ratio of 5:1 is not necessarily an optimum
value. The grid current was found to exceed the
screen current only at low drive. Under normal
operating conditions, the screen current wus
found to be about twice the grid current. A
lower turns ratio might therefore be acceptable,
requiring less drive but still not exceeding the
grid dissipation.

Practical Operating Conditions

Now for practical cases. An extrapolation of
the curves obtained from the static tests on the
4-400A gave some indication of the amount of
grid and screen driving voltages that would be
required for I-kw. input. Fortunately, there is
no need to guess about these matters. Eimae
maintains an Amateur Service Department, and

an Application Department, and upon I'(‘qlwbt
to them, the plate curves will be supplied.}

Since this type of operation approximates
(lass B, the operating conditions may be cal-
culated accordingly. Assuming that an input of
1 kw. with a plate voltage of 3000 is desired, the
plate current will be 325 ma. (to be on the sufe
side). The peak current, #pmax, will then be =
times the average current, or pretty close to 1
ampere. Power output (P,) is caleulated from

1 Eimac advises that there iz a possibility that similar
curves for other tetrodes will be available in the near
future; also constant-current eurves.
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Typical layout for a grounded-screen amplifier with pi-
network output, The input capacitor is of the vacuum-
variable type. In this instance, the meters are shielded
by a subpanel. The tube is a 4-400A. Most of the com-
ponents are surplus items.

(B, €pmin) (Tpmax) 3000 - 500 (1.0)

1 - 4
2500
_____ = 2D = 625 watts.

This represents an efficiency of 64 per cent
and a safe plate dissipation of 375 watts under
eonditions of sustained, or e.w. drive. In addition,
a lurge percentage of the power delivered by the
exciter appears in the output, and is roughly
equal to the exciter P, minus screen and grid
dissipation.

Py =

Grid and Screen Dissipation
Both screen and grid dissipation ean be cal-
culated approximately from:
_ (peak grid voltage) (peak yrid current)

£ B
2

For the screen, this equals

gszo) (0 2),

or 32 watts, with 3.5 watts grid dissipation.
These figures are all well within the maximum
ratings for this tube, the latter being 35 wutts
und 10 watts for the screen and grid, respectively.,
Thus, such an amplifier is suitable for c.w. or
a.m., as well as s.e.b. where the low average
characieristic of speech waveforms is normally
relied on to avoid exceeding grid dissipation.
In fact, the operating conditions are almost
identical with those for normal Class C operation.
Average screen and grid eurrents were caleu-
luted by dividing the peak currents by . This
brings us to a consideration of drive requirements.
Since the grid dissipation is a small part of the
total, we will not be far off by cousidering the
4-400A as a triode, with the sereen as the control
grid. This allows us to use the usual formula
for total power required from the driver, in
grounded-grid operation:
l‘umux ([prn + [m)

v
“

Py=

Taking [pm (peak fundamental plate current)
48 14 fomax, Or 0.5 ampere, this becomes
B0 05402

> watts. The combined
sereen and grid dissipation iz 35 watts, so 77
watts of the exciter power will be delivered to the
antenna, neglecting circuit losses.

Now for a comparison of ealculated and actual
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Bottom view of the grounded-screen amplifier showing
the mounting of the tapped bifilar filament choke.

operating conditions. A 4-400A was easily driven
to an input of I kw. with slightly more than 100
watts from the exeiter. Judging by the color of
the plate, the plate dissipation was well under
400 watts. The sereen and grid currents were 62
ma. and 24 ma., respectively, for a sustained
input of one kilowatt. Good results were obtained
in e.w., a.m. and &.8.b. on 80 and 40 meters.

However, when attempts were made to drive
the amplifier on 20 meters, it was found that the
Lifilar choke in use was too large to permit full
input. Also, the impedance with such a large
choke presented an undesirable load to the ex-
viter. It is probable that proper loading of some of
the popular exeiters built from kits, where the
output is usually tuned with a pi network de-
signed to work into a resistive load of not over
600 ohms, would be found impossible.

Further experimenting showed that a smaller
choke would permit full input on 20 meters us
well as on the two lower-frequency bands, This
choke consisted of two strands of No. 14 enameled
wire close-wound simultaneously on a l-inch-
diameter form to a winding length of 6 inches,
The grid tap was placed at 114 inches {rom the
filament end of one of the two windings, the
transformer end of the same winding being
grounded, as in Fig. 1. The voltage drop across
this choke, using a 4-100A tube, is 1.3 volts which
ist just right for operating the 5-volt filament from
a 6.3-volt filament transformer. Experimentation
with an even smaller choke should make possible
operation on 20, 15 and 10 meters, but it is doubt~
ful that & single choke could be designed that
would work satisfactorily on all five bands.

Other Tubes

This takes care of the 4-100A, a popular tube
capable of handling a kilowatt input. with ease.
How ubout other tubes? An interesting article
recently appeared in one of the amateur publica-
tiong, deseribing the use of four 4-65As in parallel,
in grounded grid, with the sereen and grid tied
together. KTBYQ) had constructed such an ampli-
fier. It performed very well, but the grid current
meter was sometimes pinned at 250 ma.! It took
only a few minutes to install the grid tap on the
bifilar choke, after which the grid eurrent was
reduced to 20 ma., with 50 ma. for the sereen
ewrrent — this for the same input in both cases
of 400 ma. at 2000 plate volts. The same rig
was used for a quick check on the 4-100A caleula-
tions.

The accompanying photographs show the
amplifier used for the experimental tests. The
hottom view shows the original filament choke
with the grid tap at about one-fifth the total
number of turns from the top. The bypassed
resistor conneeted at this tap was used for meter-
ing purposes. A grid-current meter would have
to be mounted on stand-off insulators to reduce
its capacitance to ground, since the grid is not at
ground potential. In regular operation a grid
meter 18 not neeessary, a sereen-current meter
alone being adequate. If the tube socket is posi-
tioned as showu, with the two filament terminals
toward the top, short leads will result. Don’t
forget. the bypass dirvectly from screen terminal
to ground. ' GET—]

Y- Strays %

Hugh Quattlebaum, WABFY, has started a
one-man museum in Blackville, 8. (% He huas
wmathered early radio equipment and has it on
display in the Shamrock Hotel. Now he has
formed a4 board with KJ4DOA, K4JOQ and
KAETB: they plan to incorporate the museum as
a non-profit organization to save antique rigs
that “otherwise seem doomed to the city dumps.”
Says KIBFY: “In just a few vears since radio
started, quantities of historically priceless equip-
ment hag been destroved. 1 feel cortain ama-
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teurs will come through with u lot of gear for
this permanent display. Any donor will have u
plate uttached to the item, giving him full
oredit.”

Don Short, KOQVN, of Tincoln, Neb. needed
Minnesota for his WAS, so he called that state
and was answered by KNOPVV in Rochester,
Minn. — who turned out to be Don Short, too,
Now the Dons are looking for more hams with the
gsame last name to form » “Short. Cireuit Net.”
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50-Mc. S.S.B. with the Collins KWM-1

V.ILF. Service with All Original Operating Conreniences

BY R. H. BAHNEY,* W8WM

onvERsiOn of the Collins KWM-1 for s.8.b.

C reception and VOX transmission on 50 Me.

is entirely feusible. The method described

here malkes available the operating features of the

KWM-1 on 50 Me., and the modifications re-

quired are of such 4 minor nature that they have
little effect on the original equipment.

Fxternal power may be used for the 50-Me,
accessories, or all but the heater current can be
obtained from the KWM-1 supplies. When rea-
sonable precautions are taken with the 50-Me,
outboard gear, the s.w.b. signal transmitted and
the performance in receiving are comparable in
every way to the admirable qualities of the origi-
nal equipment on 10, 15 and 20 meters.

The block diagram, Fig. 1, shows how it is
done. Built into a single outboard unit are a 50-
Me. converter for reception, und a mixer, driver
and amplifier for 50-Me. s.s.b. output. A crystal
oscillator on 28.7 Me. running continuously fur-
nishes the heterodyning voltage for both trans-
mission and reception at 50 Me. The KWNM-1
gerves as a tunable i.f. on reception und as a
source of s.8.b. excitation on transmitting, funing
21.3 to 21.5 Me. in both instances. This gives
tracking coverage in the KWDM-1 manner from
50.0 to 50.2 Mec. Other erystals can be obtained to
increase this coverage, of course. When the dial
reads zero the frequency is 50.0 Me., and at 100
the frequency is 50,1, The receiving converter has
a 6AGH r.f. stage, and a 6UJ8 pentode mixer. The
triode section of the 6UR is the erystal osecillator.
The transmitting mixer is a 6AG7. 1t is followed
by another 6AGT amplifier and a pair of 6146s in
the final stage.

# Box X4, Put-in-Bay, Ohio.

-MC. R.F.AMR MIXER
g?GmEL 6l8
I . 50 MC.
XTAL OSC
26.TMC.

213 MC.

MIXER

Rear view of the KWM-1 showing the fitting added at
the lower right, to take off the four connections for the
50-Mc. conversion unit.

When separate power supplies are used for the
50-Me. unit no permanent modifications need be
made in the KWNM-1, though convenience is
served if the four counections which must be
made are brought out on a power fitting installed
on the rear wall of the unit, as shown in the photo-
graph. The points of connection are readily acces-
sible when the hottom cover is removed and the
relays involved ean be identiticd by referring to
the bottom view photograph (Fig. 5-1) in the
KWJM-1 instruction book.

Leads are bypassed with 0.001 capacitors at the
power connector. They are as follows:

1 Cround on Reeeive — Tth contact on Re~

lay K.

2 -— 260 volts on Receive st eontact on Re-
lay Ks.

3 - 260 volts on Transmit — 3rd contact on
Relay K.

4~ 260 volts, Transmit and Receive — 2nd
contact on Relay K.

AMP,

50-MC.
8§58

DRIVER

KWM—1

Fig. 1 —Block diagram of the outboard unit for 50-Mc. operaticn with the KWM-1. A continucusly-running oscillator on
28.7 Mc. provides injection for both receiving and transmitting mixers.
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50MC
ANT.

TC #.F ANT,

200 VOLTS ON

Fig. 2—Schematic diagram and part information for the 50-Mc.
conversion of the KWM-1. Relays are shown in the position for use

TRAKSMIT,
KWM-1

260 VOLTS ON

KWM=1 TRANSMIT& RECEIVE,

Al

O & 3V,

KW M-t

— €3V,
H

of the equipment on the h.f. bands. Resistors are Y2-watt composition

unless specified. Capacitor values below 0.001 uf. are in uuf.

Ki—D.p.d.t. a.c. relay; see text.
K5-—S.p.d.t. a.c. relay; see text.

-250V.

2

, % inch long.
L1, Ly—10 turns No. 24 d.c.c., close-wound on #e-inch iron-siug form,

L;~-3 t. No. 24 d.c.c. at B-plus end of L1

Ls—8 turns, like Ly

1

Li~6 turns No. 20 tinned, Ya-inch diam., % inch long. Tap at 2 turns.
Lixz—2 turns Ne. 20 insulated, interwound in B-plus end of Lin.

L1z, Liz—5 turns No. 20 finned, Y4-inch diam., 34 inch long.
RFCi—RFC;5, incl.—7-uh. solenoid r.f. choke {Ohmite Z-50).

Ke—Coaxial relay with 2 sets of auxiliary contacrs.
RFCp—~—21-uh. solenoid choke {Ohmite Z-28}.
Resistors in attenuator—50-chm, 1-watt, noninductive,

Lz~3 turns No. 24 d.c.c. at B-plus end of L7.

Lz, L2—8 turns like L;
Ly, Lio—7 turns like L.

The Circuits

Referring to the schematic
diagram, Fig. 2, the received 50-
Me. signal enters the 6AGS uin-
plifier through a tuned eircuit,
Ly, Inductive coupling, lLels,
transfers the amplified signal to
the grid of the 68 pentode, the
plate of which is tuned to 21.3
Me., the intermediate frequency.
Injection at 28.7 Me. from the
erystal oseillator in the triode
portion is coupled through stray
and inter-electrode capacitance.
Output at 21.3 Me. is inductively
coupled to the ** A1” terminal of
the KWNMI-1. The amplifier and
mixer circuits for receiving ure
powered from the 260-volt cir-
cuit of the KWDNM-1 that is hot
only on receiving. The oscillator
section takes its power from the
IKWDM-1 lead that is hot on both
transmit and receive. The oscil-
lator voltage is maintained at 216
volts by two (B2 regulator
tubes. This wus found necessary
to eliminate u slight change in
voice pitch at the start of each
period of ftransmission, when
voice control is used.

In transmitting the 28.7-Me.
energy is eapacitively coupled
to the grid of the 6AG7 mixer.
The 21.3-Mec. s.8.b. signal from
the WWNDM-1 is link-coupled to
the sereen cireuit, Lr. A simple
attenuator having two 50-ohm
carbon resistors in parallel in
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Qutboard unit for 50-Mc. operation
with the KWM-1 designed by W8WM.

i

each leg is inserted in the line to the mixer, to put
some load on the KWNM-1, and still not overdrive
the mixer screen. The KWM-1 gain is operated
just barely open.

The 50-Me. energy resulting from the mixing
action in the 6AG7 is taken from the plate circuit
and capacitively coupled to the grid of a second
6AG7, this one an amplifier. Its plate circuit is
inductively coupled to the grids of the two 61468
in the final amplifier. Note that resistors are used
in the grid leads and parasitic-suppression chokes
in the plate leads of the 6146s. The value of the
grid resistors was quite eritical, and any lesser
value allowed the amplifier to take off on its own.}

Other circuits were tried for driving the final
amplifier, but capacitive coupling turned out to
be inefficient because of the high input capaci-
tance of the tubes in parallel. Cathode injection
wus tried in the mixer, but better results were
achieved with the screen injection shown.?

Plate voltage for the 6AGTs and the 6146s is
taken from an external supply. The screen volt-
age for the 6146s is obtained from the KWNM-1
at “260 volts on Transmit” and is reduced to
150 volts by an 0A2 regulator tube, as seen in
Fig. 2. A 6.3-volt supply for the heaters and for
relays K4 and K is shown in Fig, 8. The trans-
former center tap is also utilized for a variable
bias supply for the 6146s, by meaus of a reversed
filament transformer and a selenium rectifier.

Control Circuits and Relays

Switching the KWM-1 from 10~15-20 opera-
tion to 6 is accomplished with the coaxial relay,
K, in Figs. 2 and 3. This relay is energized when
S1 on the 6-meter equipment (Fig. 3) is closed.
Auxiliary contacts on this relay also close the

! The builder has a choice here. He can neutralize the
6146 amplifier for complete stability (and probably elimi-
nate the need for a 6AGY amplifier stage) or he can lower the
power sensitivity of the 6146s by inserting resistors in the
grid ecircuit as shown. — Editor,

2 In congested areas where TVI is likely to be encountered
the builder of this equipment should check carefully for un-
wanted mixer products. The second harmonic of the
KWM-1 output is on 42,6 Me,, in the i.f. range of most cur-
rent TV sets. ‘The second harmonic of the crystal-controlled
ascillator is on 57.4 Me., a sensitive spot in Channel 2. Un-
wanted products of the various harmonics may fall in other
TV echannels. If TVI from these sources appears the un-
wanted frequency causing the TVI ean be trapped out most
readily at the mixer plate or first amplifier grid eircuit. —
Editor,
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260 volts on Transmit” and “260 volts on Re-
ceive and Transmit” to the 6-meter rig, This was
necessary to prevent the regulator tubes in the
G-meter unit from operating when the KWDNM-1
is used on its intended bands.

Relay K4 (Fig. 2) switches the coax attached to
“Al1” on the KWM-1 from converter output to
trgnsmitter input, as well as closing the center
tap of the 250-volt power supply to ground on
transmit. Relay K5 throws the 6-meter antenna
from converter input to transmitter output.
Relays K4 und Kj are in series across the 6 volts
d.e., and are energized on receive by the “Ground
on Receive” contact on the VOX-operated relay,
Kj, in the KWDM-1. These low-voltage relays were
placed in series in preference to using one double-
pole double-throw relay, to simplify wiring and
cut down losses due to long coaxial leads inside
the chassis. Further, on VOX operation, time is
required for sequenece operation of two relays, and
we desired the least possible additional delay in
voice-control work. Relays Ky and K can be any
small relays that will work on low-voltage a.c.
Their coils can be wired in serics or parallel,
depending on their voltage ratings.

With this method no trouble has been experi-
enced, even on one-word breaks. The bias and
plate voltage remain on the final during reception,
and the sereen voltage is applied on transmitting
by relay K3 in the KWM-1.

Construction

Front and bottom views of the outboard 6-
meter unit are shown in the photographs. The
chassis is 3 by 7 by 12 inches. The two 6AGT7s ure
side by side at the left rear. They tend to look
like one large tube in the picture. The 6AU5 and
6US8 are at the left front. The ervstal is on the
front of the chassis, with the regulator tubes on
a ralsed portion in back of it. The T-pad at-
tenuator is in a separate ventilated aluminum box
on the left end of the chassis, with the coax for
the 21.3-Mec. energy from relay K4 running into
it, The coaxial antenna socket is just in back of
the upper end of the coax. From left to rvight on
the front wall are the tuning adjustments (serew-
driver-type trimmers) for the antenna, r.f, and
raixer cireuits in the converter. The toggle switch
is 81, and the two knobs are for the tuning and
loading capacitors in the amplifier.
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Bottom view of the 50-Mc.
conversion unit. Ventilated
compartment at the f[eft
contains the attenuator for
the 21-Mc. ss.b. signal
from the KWM-1.

The bottom view shows the unit tipped back
from the front-view position. The 6146s and asso-
eiated components are in the large compurtment
at the right, with a shield running the full width
of the ehassis to isolate them from the rest of the
layout. The mixer and r.f. amplifier components
van be seen at the upper left, with the oscillator
slug-tuned coil just below the converter antenna
coil, at the left. In the lower right corner of the
smaller compurtment are the vectifier and elee-
trolytic capacitors of the biag supply, and the
transmitter mixer coil. The driver coil, L, is at
the left cdge of the smaller compartment just
below the eenter.

The original intention was to boost the output
of the erystal oscillator with o 6AGY amplifier,
but tests showed the output of the 6U8 triode to
he adequate. The 6AGT was then put to work as
a 50-Me. driver, which was definitely needed with
the amplifier design as shown.! This explains the
unconventional location of the driver. The writer
suggests that the mixer and driver positions be
interchanged, thus allowing a shorter lead from
L1 to the final grids.

Adjustment

The receiving converter should be set up for
use by first resonating the oscillator plate eoil,
Lg, at 28.7 Me. and the mixer plate coil at 21.3

T

Fig. 3—Heater and bias supply and
refay circvits for the 50-Mc. con-
version., Relay contact marked Ki is
the ground-receive contact (contact
No. 7) on the KWM-1 relay, K.
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. K-200
6.3V, o] &V.D.C.

Me. with the aid of a grid-dip meter. Make sure
that the erystal oscillator is working by listening
for its note at 28.7 Me. on a communications re-
ceiver, I it 1s working 1t should now be possible
fo hear siguals on 50 Me. The tuned eircuits
should be peaked for best reception. As the tuning
range is limited to 200 ke. there is no problem in
getting uniform response, so the stages may be
peaked for maximum gain. If other crvstals are
to be used, und uniform response across more
than 200 ke, is desired, a flat-topped response
may be obtained by stagger-tuning the coils Lg,
L3 and L4. Ly should be adjusted for best signal-
to-noise ratio, rather than maximum gain. The
erystal frequency should be exactly right, if the
ealibration accuracy of the KWNM-1 is to he pre-
served on 50 Me.

The transmitter adjustment should start with
no plate veltage on the final, Put the KWM-1 in
the tune position, at 21.3 Me. With the VOX
gain full counterelockwise, (PTT on) advance the
microphone gain o obtain a reading of 83 with
the meter switch in the PP.A. position. Couple a
grid-dip meter (in the power-indiecating position)
to the 6AG7 mixer sereen coil, Ly, aud tune Ly for
maximum indication at 21.3 Me. With voltage
on the 6AGTs, 50-Me. power should be available
at Ly, Tune La and Lie for maximum 50-Me.
indication,

70 ALL HEATERS

0 To50V. 0.C.
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Next place the KWAM-1 in the off position.
Connect » dummy load to the final amplifier
oytput (a 50-ohm carbon resistor will do) and
adjust the final plate circuit to resonance at 50
Me, with the aid of a grid-dip meter. Now put
the KWM-1 on s.s.b., and with the VOX gain
at 12 o'clock adjust the bias supply resistor to
give about 40 volts at the grid of the final. Voltage
can be applied to the final plates at this point,
and there should be no plate current, as the
sereen voltage is not on. Turning the VOX gain
full counterclockwise will apply sereen voltage,
snd less than 50 ma. should appear in the plate
circuit of the final. Adjust the bias resistor to
obtain & reading of 30 ma.

The tune position of the KWDM-1 can now be
tried and the microphone gain advanced for an
inerease in the final plate current. All tuned cir-
cuits should be given a final repeaking at this
point. Next, remove plate and screen voltage
fram the final and check for r.f. feedthrough at
the final plate coil, Lys. Shouid there be appre-
ciable feedthrough of r.f., neutralization may be
fiecessary, though an inecrease in the value of the
grid resistors may prevent instability by lower-
ing the amplifier’s power sensitivity.!

The transmitter may now be operated by plac-
ing the KWNMI-1 in the s.s.b. position, setting the
VQX gain at 12 o’clock and advancing the micro-
phone gain to obtain about 200 ma. on the final
plate meter on voice peaks.

Using the KWM-1 Power

For those who wish to delve decper into the
labyrinth of the KWJI-1, the method outlined
below requires only & 6.3-volt heater supply. All

other power is supplied by the KWNM-1. The
writer suggests, however, that the 50-Me. out-
board gear be first adjusted with external power
supplies, as described previously. To use the
KWDM-1 power entirely, proceed as follows:

1) Remove the 0A2 regulator tube from the
outboard unit, und short out the 2000-ohm re-
sistor in the final screen lead.

2) Disconnect the bias supply, and connect to
the minus 65-volt bias supply in the KWM-1.

3) Connect the “260 volts on Transmit” to the
plate and sereen leads of the 6AG7s, in place of
the external 250-volt supply.

4) Bring out the high-voltage lead from the
KWDM-1 and use it in place of the 500-volt ex-
ternal supply.

Below are tabulated readings for the KW I-1
in normal service and with the 50-Me. outhoard
unit, for operation with the KWM-1 supplies and
from external power. Readings are for the 61463
at peak load.

Plate Plate Sereen  Bias
Volts Ma. Volis  Volts
KWN>M-1 on 21 Me. 750 40-200 260 60
Using external power:
KWDM-1 &20 4060 250 60
f0-Me., outboard unit 500 30-200 150 40
Using KWM-1 power:
KW»M-1 630 &5-55 0 60
H0-Me. outboard unit: 630 $0-200 210 60

It can be scen that when the KWM-1 power is
used the voltage on the 6146 plates drops to 6%0
and the screen voltage to 240. In practice this
ratio scems to work out well. As this was being
written the 50-Me. s.8.b. unit had been in daily
use for some time, with no adverse cffects on it
or the KWhM-1.

Here are the November schedules for the vari-
oug MARS technical nets.

First Army MARS
(Wednesday evenings 2100 EST, 4030 ke., upper sideband)
Nov. 4—38.8.B. Exciter Circuits for a New
Beam Deflection Tube.
Nov. 11~ Modern Communications Receiver
Circuitry.
Noav. 18 — Tubes vs. Trunsistors in R.F. Circuits.
Nov. 25— Transistorized Gadgets and Gim-
micks.
AF-MARS Eastern
(S8undays 1400 EST; 3295, 7540, and 15,715 ke.)
Nov. 1-— Basic X-Rays and Their Applications
in Industry.
Nayv. 8 — Elements of Radar.
Noav. 15— Guided Missiles and
Systems,
Noy. 22 - Elementary Particles.
Noav. 29 — Applications of the Atom.
AF-MARS Western
(Sundays 1400 PST; 3295, 7832.5, and 143,460 ke.)
Nov, 1-— Emergency Communications
Civilian Defense Communications.
Nov. 8 — A Review of Paramectric Anmplifiers,
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Propulsion

and

Nov. 15— V.HL.F. 2-Way Mobile Communica~-
tions.

Nov. 22 — Amateur Communications.

Nov. 20— Net Session and Conversion In-
formation.

The Employees and Alumni Association of the
National Park Service plans to publish a special
directory listing all amateurs employed by the
U. 8. National Park Service, any of the State
Park Services and their cooperating agencies.

Jack E. Boucher, W2PJD, wants each such
amateur to send him a QSL card prior to Decem-
ber 31, 1959, listing the ham’s full name, eall,
complete QTH, title of employment position, the
State or Federal agency and Park or Forest em-
ployed in, date of first license, bands operated
most frequently and favored frequencies, whether
fixed or mobile or hoth, aud a brief description of
the station, and class of license. A free copy of the
directory will be mailed after publication to each
amateur who sends in the requested information
prior to the December 31 deadline. Don’t forget
to add the additional information requested
above, and send your cards to W2PJD, Park
Service Ham Dircetory, 25 Jackson Avenue,
Northfijeld, N, J,

QST for



o Recont fquipment —

The Johnson Viking 8N2 Converter

RECENT addition to the v.h.f. equipment
£X line of the K. ¥. Johnson Company is & two-
hand erystal-controlled converter of unusual de-
sign. Though the basic cireuitry follows standard
practice, some interesting ideas are employed
to achieve bandswitching reception of 50 and 144
Me. withont introducing excessive losses.

A 6ES8 dual triode in a conventional series
eascode r.f amplifier works into the pentode see-
tion of a 6U8 mixer. The triode portion of the
6U8 is an untuned i.f. amplifier. Auother 6U8
provides the injection. The triode portion is an
vvertone oscillator. This works alone for the 50-
Me. part of the converter. The pentode seetion
is switched in as a tripler to furnish injection for
the 144-Me. side.

The 50- and 144-Me. coils in the r.f section
are in series. The 50-Me. coils are shorted out
by the band switch when reception on 144 Me.
is wanted. The band switch also has an “off”’
position which opens the a.c. line to the primary
of the power transformer, Phono-type jacks are
provided for the antenna and output connections,
on the rear of the unit.

Several features contribute to the rejection
of images and other unwanted signals outside
the normal signal ranges, and to the reduction of
overloading due to strong signals both in and
out of the 6- and 2-meter bands, Tuned circuits
are used for the r.f, amplifier plate and the mixer
¢rid, for a measure of r.f selectivity. The 50-Me.
r.f. amplifier input cireuit uses two slug-andjust-
ment coils, both tuned, with a small eapacitor
connected between them, in the manner of the
input eircuit of the Handbook 50-Me. converters
af recent years. This feature is omitted in the 144-
Me. input eireuit, presumably because it would
adversely affect the noise figure. At 50 Mle. the
65388 has & far lower noise figure than is needed
at this frequency, so some of it can be sacrificed
in the interests of better selectivity. A gain con-
trol in the 61588 first cathode cireuit allows redue-
tion of the r.f. gain, to prevent mixer overloading
on strong signals.

Four different intermediate frequencies are
offered: 26 to 30 Me., 28 to 30 Mec., 14 to 18 NMe.,
und 30.5 to 31.5 Me. The converter supplied to us
had provision for 26 to 30 Me., so u 75A2 was used
for testing by the writer. Even with the gain on
full, we found no signals strong enough to cause
eross-modulation, though the location is one that
i# devoid of really strong locals. The site is, how-
ever, surrounded by f.m. and TV stations on
nearby hills, und the level of the signals from
these nonamateur sources is extremely high. No
spurious signalt could be found in the 50-Me.
range, but the f.an. stations produced images in
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The shape of the Viking 6N2 Converter is such that it fits
nicely between other items of equipment
on the operating table.

fnterior view of the N2 Converter, showing fubes,
crystals and power transformer.

Bottom of the two-band v.h.f. converter. R.f. amplifier
components are at the front of the unit,
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the i44-Me. band. They were not overly strong,
however, and it is believed that they could be
trapped out easily, as this has been found to be
necessary {and practical) with other converters
used at this location.

The 6N2 Converter cabinet is finished in the

chocolate-brown color used on other products of
the E. F. Johnson Company. The form factor of
the ease (234 X 5 X 12 inches) is such that it
occupies a minimum of high-priority operating
table space, The converter is supplied either in
kit form or completely wired. - B PT,

Collins Noise Blanker

DESIGNED specifically for use with the KWM-
1 and WWDM-2 transceivers and the 75A-1
and 758-1 receivers, the Colling Noise Blanker
effectively reduces impulse-type noise in the re-
ceiver by cutting off the Lf. output during each
noise pulse. The blanker operates by converting
the noise envelope to a d.c. pulse which is applicd
to an i.f. stage to reduce the gain for the duration
of the noise impulse pulse. In this it resembles the
Lamb vnoise silencer of the mid-30's; however,
it differs from the Lamb eircuit in several re-
speets, one of them rather basic: in the Luamb
silencer the noise was sampled by tapping the
receiver's 1.f, wmplifier ahead of the blanked
stage, but the Collins unit saumples the noise
with a separate 40-Me. receiver. The success-
ful operation of the circuit is thus dependent
on the assumption that there will be noise in the
40-Me. part of the speetrum that iz essentially
identical with that in the 3-30-Me. region. For
man-made noises this assumption is probably
valid most of the time in most locations.

The block diagram in Fig, 1 shows the cireuit
functions of the noise blanker. The pentode see-
tions of tubes ¥, T and Vy ure conneected in a
cascade 40-Me. broad-band r.f. amplifier. Clain
of the second amplifier, V31, and thus of the
40-Me. receiver, is controlled by a variable re-
sistor in the cathode circuit. The on-off switeh is
attuched to the control shaft.

Following V34 are two INGO diodes. One is
used to rectify part of the output of V34, provid-
ing a d.c. voltage (positive) which is applied to
the eathode of the same tube for sutomatic gain
control. The second IN60, ('R, is a simple diode
detector for the noise pulses. After deteetion,

An inside view of the KWM-1 Noise Blanker. Four duai-

purpose tubes and eight diodes are used. This model is

attached by its flanges to the inside of the KWM-1 lid.

All connections to the KWM-1 are made through the
large cable running in from the left.

the pulses are clipped by a ING7A diode, C'Ry,
and applied to the grid of the first pulse ampli-
fier, Van. The IN60 diode, (R4, between the first
and second pulse amplifiers clips the negative side
of the pulse hefore further amplification in 1.
Additional amplification and squaring of the
pulse takes place in Vip and ('R3, so that the
pulse leaving this circuit is essentially rectangu-
lar and has a time duration depending on the
noige~-pulse umplitudes.

After the pulses are formed and shaped they
are introduced into the balanced modulator,
C‘RsCRg. The balanced modulator is connected
between two amplifiers operating at the variable

REAMR  REAMP REAMP.  DET. CLIPPER  PULSE AMP. PULSEAMP,  PULSE AMP  THRESHOLD
A ! . . v, \ .
/-\‘{;" / 4/'\:‘,‘* p '\\'\”‘ ’,,(..i F,Ez - :1\3 /,,/’\Y(B /r\Jg o R 7
6UBA | bU8A>_..>---_(6U5A INGO)-—{Ne7a)=—{6UBA) {6usA)r—{6UBA N67A
“P NP P — NI NI L "
can T Rs (ine0) e PULSE SHAPER
w - CLIPPER SN
{ NGO, T s
ON-OFF : i’ AV.C.RECT. s R
AL We—o  Van
? var }r,\\\"w . g,M oo IR
LF {6UBA R 2 {6UBAY—o
IN© ) ouT
N < o

e’

CATH, FOLLOWER

Fig. 1 — Block diagram of the Noise Blanker. The letters in the tube circles indicate whether the pentode (P} or triode
{T} section of the tube is used.
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Fig. 2.~Practical details of the pulse-forming and blanking circuit. The r.f. section—shown in block form in Fig. T-—

is a straightforward three-stage 40-Mc. r.f. amplifier. Unless otherwise indicated, capacitances are in uuf., resistances are

in ohms. Transformers Ty and T2 are broad-band i.f. transformers used fo couple the 1.5 fo 4.0 Mc. variable i.f. signals

in and out of the balanced modulator. If the detector CRy is coupled into a conventional i.f. circuit and regular i.f. trans-

formers are substituted for Ti and Tz, the circuit could be usable with fixed-i.f. type receivers. See text for information
: on the functions of the various stages.

intermediate frequency of the receiver with
which the blanker is used. Its two gating diodes
are biased so that the receiver operates normally
in the absence of impulse noise. Intermediate-
frequency signals (1.5-4.0 Me.) are fed into the
balanced modulator c¢ircuit through a cathode
follower, Vag, and are coupled out of the modu-
lator through a pentode broad-band i.f. amplifier,
174a. In the absence of noise the i.f. signals go
through this chain without modification, as the
threshold gate diode, CR7, is back biased and the
pulse-forming circuits are thus in effect discon-
nected from the halanced modulator. However,
when noise bursts occur and pulses of sufficient
amplitude are formed in the blanker circuits,
('R7 conducts and the pulses go through to the
modulator. There the pulses overcome the for-
ward bias on the gating diodes and cut them off,
thereby also cutting off the i.f. signal and its
superimposed noise for the duration of each pulse.
The “holes’ in the i.f. signal are of such short
duration that they are not apparent to the ear in
the receiver's audio output. The balanced modu-
lator circuit is used, rather than a single-ended
guin-controlled stage, so that any noise generated
hy the gating action will cancel itself out in the
output eircuit.

There ure several not too serious limitations in
the use of the noise blanker, the obvious one be-
ing that noise might possibly appear in the tun-
ing range of the receiver without also being

November 1959

present in the 40-Me. region. In this case suitable
blanking pulses would not bhe formed. However,
most, man-made noise does not have a sharp cut-
off frequency, so it is unlikely that this condition
will often exist. Also, extremely strong i.f. signals
in the balanced modulator possibly could be
modulated by the gating, thus reducing blanking
efficiency. The blanker is provided with an auto-
matic gain control to minimize this modulation
effect. The effectiveness of the noise blanker de-
creases as the pulse rate increases; the limit is
around 5000 pulses per second. Noises with
higher pulse rates include natural static disturb-
ances and corona noise.

The noise blanker shown in the photograph is
a Model 136B-1, designed to go with the KWNM-1.
It measures HY X 634 X 174 inches. Actual
installation tukes about an hour and a half. This
time could probably be shortened if several of the
step-by-step instruciions were a little clearer.
(ne step involves the counection of three marked
coaxial leads from the blanker to the KWNI-1
circuitry; however, in the written instructions
and in the pictorial diagrams there is no clear
indieation of where these leads should go. The
problem was solved by studying the KWM-1
circuit diagram. For those interested, the lead
marked ANT connects to the insulated terminal
and solder lug adjacent to relay Ky The lead
vir IN conneets to the 100-uuf. cupuacitor near 74,
and vir 00T goes to Pin 7 of K\WWM-1 tube Vs.
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The 136B-1 Noise Blanker is intended for
mounting on the inside top cover of the KWNM-1
vabinet, with its power cable dressed around
components and passing through a hole already
provided in the KWNM-1 chassis. The cable leads
fan out for connection to the receiver eircuitry.
The combination on-off switch and blanker gain
vontrol is mounted on the KYWNM-1 panel in the
position formerly oceupied by the dial-light
dimmer control. Dial-light intensity is no longer
adjustable and is fixed in the “bright’’ condition.

After the blanker has been installed only one
minor adjustment must be made before putting
it to use. This is to retune one of the KWM-1
slug-tuned transformers, an operation that re-
(uires an alignment tool which is not furnished.

Power for the blanker is taken from the
KWM-1. The only external equipment required

is u separate 40-Me. receiving antenna. In the
case of a mobile installation, this antenna can
be o simple six-foot whip or the car’s broadeast
receiving antenna. For fixed installations a
resonant (at 40 Me.) quarter-wave eoax-fed whip
is best. The instruetion manual does not mention
the fact that one of the coux connectors (marked
A on the Cannon plug at the rear of the KWM-1
is the 40-Me. antenna connection point.

The Noise Blanker package contains all neces-
sary mounting hardware, a wiring harness which
is already connected to the blanker, and an 11-
page instruction leaflet. Except for the few items
mentioned above, the instructions are complete
and inelude a voltage and resistance chart, photo-
graphs, pictorial and schematic diagrams. The
Noise Blanker is a product of Collins Radio
Jompany, Cedar Rapids, lowa. — J, L.

‘W-Straysys

D-A-N-G-E-R

W6EBK has a story he hopes other hams will
read — for their own good.

“] just recently got very interested in RTTY
- hought the printer one place and the terminal
unit somewhere else, Like all hams, I wanted to
make some changes to make switching easier in
my shack.

“Tn 29 years of hamming I, like many others,
have had my share of bites and burns from r.f.
and electricity. But nothing like this. I only
hope this story will inspire someone else to pay
attention to little touches of a.c. shock, even
110 v,

“J had used u little quarter-inch drill earlier
out in the field with » long extension and found
I had a grounded motor case. But I just ignored
it, went back to the shack and changed polarity,
then finished the job.

“But vesterday, the situation was different.
T wanted to add another jack so I could use just
one switeh to turn on the works. I upended the
terminal unit, unplugged to 110 and left the
mag. kevboard, output and a.f.s.k. plugs in their
respective jacks, Then I started to drill a hele in
the rear of the chassis. I was wearing a sports
shirt with short sleeves and shoes with crepe
rubber soles.

“T picked up the drill motor, got & bear hug
around the chassis, positioned the drill (even
going over the details now makes me nervous)
aud squeezed the trigger. The drill never did
touch the metal — I wus gripped in the a.c.
evele, I ocouldn’t release the frigger as all my
muscles were so contracted that I was doubled
together.

“Somehow I got away from the chassis, It fell
on the floor and even when I was free of it, I
wag still doubled over. 1 struggled back and
pulled the plug out of the wall — the motor
was running with the drill winding into my sports
shirt. Fortunately, it did not drill my body. I did
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get several cuts from rough edges on the chassis
and the shock left me weak and exhausted.

“Today, T checked the case of the drill motor
and it is grounded to one side of the 110 v. T am
now a true believer in a third wire on all power
tools, that third wire going to a ground.

“1 hope this will be & reminder to all amateurs
~- T ulmost became a silent key before  had a
chance to use it.”’

WIFEQ also wants to warn every ham with a
microphone or key that sudden death may be
lurking in the shack. His story:

“About two years ago I installed a Bendix
TA12 surplus transmitter as a v.f.0. exciting a
push-pull 813 final. My metul base Vibroplex
key plugs into the cathode jack of the 807 driver
in the v.f.o. The power supply for the v.fo.
has a 300-volt pack feeding the oscillator and
buffer and a 600-volt pack feeding the driver
stage.

“When T installed the plate feed switching
arrangement, I had a bright idea. To simplify
matters, the high voltage oN and orp switch
was placed in the negative lead from the power
supply to the v.f.o. In this manner, one s.p.s.t.
switch controls both the 300- und 600-volt feed
to the v.f.0.

“Recently while turning my HRO receiver
with my left hand, with a finger on the metal
dial, my right hand brushed against the metal key
base. I received g severe jolt through the arms.

“Investigating the cause of this potential
difference, it was apparent this lash-up was
Iethal. It was only by sheer luck I never grabbed
the key sufficiently to hecome ‘““frozen” with
probable electrocution by ventricular fibrillation
or respiratory center paralysis.

“ You may have a similar condition. I urge you
to make a voltmeter test for potential difference
hetween your receiver cabinet and your key or

Continued on page 1732

QST for



Happemné%’%’f the Month

Election Results

Geneva Report

Canal Zone Band Changes

ELECTION RESULTS

[N the current director elections taking place in
AL the Canadian, Atlantic, Dakota, Delta, Great
Lakes, Midwest, Pacific and Southeastern Divi-
siong, four of the incumbent directors have heen
declared reelected, being unopposed for the office.

Alex Reid, VIE2BE, will start his sixteenth
term as director of the Canadian Division on
January 1, 1960. In the Midwest Division, Rob-
ert W. Denniston, WONWX, will again serve as
director. The Pacific Division’s Harry Engwicht,
WOHC, was also returned to office. James P.
Born, W47ZD, remains director of the South-
custern Division.

Charles G. Compton, WBBUO, who has been
vice-director of the Dakota Division for the past
two years, moves up to the directorship in Janu-
ary. A senior engineer for Minnesota Mining and
Manufacturing Company in St. Paul, Mion.,
W@BUO is a past president of the St. Paul Radio
Club and served as treasurer of the 1957 Dakota
Division Clonvention. He has also been active in
(livil Defense, baving served for two years as
radio officer of St. Paul. He holds OBS and ORS
appointments.

Sumner H, Foster, WGQ, vice-director of the
Midwest Division and Ronald G. Martin, W6ZF,
Pacifie Division viece-director, hoth were un-
opposed, and thercfore declared reelected. The
new vice-director of the Delta Division neels no
introduction — Vietor Canfield, W5BSR, who
has served a total of ten years as direetor of that
division.

For the first time, o YL has been elected to a
top office in ARRL. Martha JoeAnn Shirley,
WUZWL, becomes the vice-director of the Dakota

At the New England Division Convention in Hartford over
Labor Day week end James J. Lamb (left), former tech-
nical editor of QST, was presented the 1959 ARRL Merit
Award by league President G. L. Dosland, WOTSN
{right). The Award was inscribed: *'For his contributions to
amateur communication techniques, especially in the de-
velopment of methods for achieving high selectivity and
noise reduction in radio reception.”
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Division the first of the vear. Martha is a past
president of the Aberdeen Radio Club, and a
past seeretary of the Black Hills Amateur Radio
Club. She serves as Emergency Coordinator for
Meade County and also holds an appointment as
ORS. Her oceupation: being Mrs, WOYQR.

All other offices in the eight divisions are con-
tested, and ballots have heen seut to the Full
Members. The full text of the lxecutive Com-
mittee meeting’s minutes appear at the end of
this department.

NEW PHONE BANDS IN THE CANAL ZONE

The 15 and 10 meter phone bands for ama~
teurs in the Canal Zone were expanded, effective
October 1, 1959. The new subbands 21,200-
21,450 and 28,150-29,700 ke. — were announced
recently by the licensing authority for the Cunal
Zone, Headquarters, Caribbean Command,

REPORT FROM GENEVA

As we write this, the Ordinary Administrative
Radio Conference in Geneva hus been in session
about six weeks. So far, the only actions which
have heen taken regarding any frequency allo-
cations matters are tentative, and could be
influenced by later developments, Thus, it is too
early for either excessive optimism or pessimism
as to the final outcome of the conference.

Preliminary examinations of most of the spee-
trum have been completed by the full Committee

{Continucd on page 15?)




A Glimpse of Russian Amateurs

BY DANA W. ATCHLEY,* W1HKK

1958 issue of QST, by T. M. Hannah.

According to the State Department, over 15000 U.S. citizens will have visited the
{1.S.S.R. before the end of 1959. Predictions are that the number will increase ro 40,000
in 1960. Since approximately one out of every 900 U.S, ¢itizens is a licensed radio ama-
teur, it would seem logical that at least 15 hams visited the U.S.S.R. this summer, and
if the climate is right, many more will follow. The jollowing article provides a short
glimpse of what the l1.S. amateur may see of Soviet amateur radio on his visit. It is not
an attempt to describe the complete organization of Soviet amateur radio. For this the
reader is referred to the able articie “ Amateur Radio, Russian Style” in the November

had a strong curiosity as to the makeup of
Soviet amateur radio, which was particu-
Jarly heightened by trying to garner new U.S.8.R.
countries on phone and s.s.b. In September of
this year my business sctivities scheduled me to
visit England and France, so it seemed an ex-
cellent time to travel a little farther east (only
several hours by jet) and visit the U.S.8.R.
Although I was naturally interested in the usual
tourist sights, I decided that I would try to pierce
the electronic iron curtain at several levels: re~
search, industry and amateur radio. I quickly
found out that in the industrial category, st
least, such exchange of visits had been primarily
carried out on u reciprocul basis under State De-
partment sponsorship. Such visits are «quite
official and take several months to set up. Hence
I decided to apply for an Intourist visa and hope
for the best (Intourist is the official Soviet travel
agency). The Intourist “high style” tour eosts
$30 per day for which one gets a very fancy hotel
room, four meals, the extensive use of a private
car aud driver, and a female interpreter. Quite a
package!
In order to increase the probability of success-

EVER since the end of World War II, 1 have

#an Microwave Associates, Ine., Burlington, Mass.
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ful meectings with Soviet electronic and ham
personnel, I sent ahead as many letters ag possible
to pave the path. The ARRL was most helpful
and sent out a very official sounding letter to the
anonymous but famous post office box N-88 in
Moscow.

After two very hectie non-ham type weeks in
England and France, I und a close friend, George
J. W. Goodman, an editor of Fortune on vacation,
arrived in the large Moscow airport on Sunday
afternoon, Sept. 20. After two hours of great
confusion while we cleared various Soviet cus-
toms and other checks, we drove about 20 min-
utes to the famous Soviet skyscraper hotel, the
Ukraine. This 26-tloor structure is most interest-
ing and packed with people from all over the
world. The mixture of rich dowagers from the
U.S., swarms of Chinese from the Peoples’ Re-
public, Kazazkhs, Indians and Egyptians was a
most unusual sight. After another two-hour wait,
for rooms, we finally fell dead tired into our beds.

Our first day in Moscow was spent in seeing the
usual tourist sights such as Red Square, muse-
ums and thousands of icons. By the end of the
day we were more than ready to switch back to
electronics, Unfortunately no responses to my
many letters awaited me at the hotel; hence,

UA3BW, at the left, was a cordial
host to author W 1HKK.
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UA3BW's gear is largely home-built,
except for the AR-88 receiver.

through various interpreters, it was necessary to
look up telephone numbers (mo easy task in
Moscow) and to make telephonic contact with
the people to whom T had written.

1 will mention the first electronic (but non-
hatn} contact only bricfly. Dr. Zarcm 8. Chernov,
a top 32-vear-old physicist, is considered by
many to be the dean of microwave tube design
in the U.8.8.R. He heads a rescurch group in the
Institute of Radio and Iileetronies in dMoscow
and has made two trips to the UI.8.A. He enter-
tained me and CGoodman most royally with a
300-ruble {equivalent to ubout $30) dinner in a
private dining room of the Prague restauraut
(Moscow’s answer to N, Y.’s 21 Club). To ease
the language difficulties he provided a gorgeous
girl interpreter named Olga. The next day he
spent all afternoon showing me his laboratory and
his new tube designs. I had the feeling that he was
most open in his discussions. He has invented
three novel microwave tubes. (ne is called the
Spiratron and is « traveling-wave amplifier using
a new type of eleetrostatic focusing system and
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providing very efficient ymplification as high as
10,000 Me. The sccond tube, ealled the anti-
kiystron, is a tube that performs the functions of
4 klystron but which does not require the use of
microwave cavities. The third tube was a travel-
ing-wave tube in which the electron beam inter-
acts with an ionized sheath of gas plasma rather
than the conventional helix. This techuique
may provide for amplification and generation
of millimeter waves. In exchange for this tube
information I introduced Chernov and his group
to some disturbing capitalistic concepts concern-
ing my company, Microwave Associates Inc. —
such as stock options and the fact that with 500
emplovees there are over 400 cars.

After this first rather warm reception, I at-
tempted to arrange some visits to Soviet elec-
tronics plants. Here I met with a polite but firm
“Nvet’’. The excuse given, however, was rather
American in form. They stated that since it was
the end of the Soviet production quarter, my visit
would be disturbing and hinder shipments and

(Coniinued on page 164)

From left to right around the table are
George Goodman, of Forfune; Mrs.
Shadsky (UA3BW's mother); author
WIHKK; T. Alexander of the Ceniral
Radio Club; V. Ivanetsky, editor of
Radio; and T. Karpushenko, vice-
president for sports activities of the
Central Radio Club,
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After 28 Years

Circle Completed

marine and a radio ham . . . they came
together 28 years ago and that’s how the
story began.

The man with the dream was the great Aretic
explorer, 8ir Hubert Wilkins. Born in Australia
in 1888, he traveled across the polar wastes on
foot when he was 25 and fifteen years later com-
manded the firs airplane to eross the Aretie.

But Sir Hubert was convinced that the only
way to open the Arctic was to travel under it. He
was sure that submarines could glide beneath the
frozen Arctic sea, untroubled by the fog, howling
winds and iece storms that lashed the surface.

The submarine was the Nawtilus, a shabby
World War 1 sub, leased by Sir Hubert, from the
U. 8. Navy for one dollar a year and the promise
that be would sink her 200 fathoms deep when his
scientific research projeet was finished.

. The radio ham was Ray Meyers, W6MLZ,
now ARRL director of the Southwestern Divi-
sion. Meyers, an old Navy man who had served
on the Nautilus, was radio officer for Sir Hubert.

In 1931, Sir Hubert planned to take the Nau-
tilus under the North Pole. The old sub was re-
fitted with a speeial collapsible prow bumper to
fend off submerged ice and an unusually high
superstructure to help her break her way up
through solid sea ice for breathers on her journey.

Rut she never made it. She was plagued with
one breakdown after another and finally her
diving planes failed entirely. Sir Hubert was
foreed to give it up — just as the scotling experts
had predicted.

The Nauiilus was seuttled and sunk fathoms
deep in the vold erystal waters of a Norwegian
fjord.

Sir Hubert, most of his funds gone, eventually
came back to the United States and continued
his work on the Aretie. He was working on ra-
tions for polar exploring groups when he died in

! MAN with a great dream, o creaky old sub-

Notice . . .

Notes on the transmitter which may
cause you trouble. Key contacts bad
shape, upper contacts loose. Causes
noise like snow static in receiver when
breaking down. Antenna transfer
switch—frequently fails to close on
RECEIVE side. Adjust spring—not too
much otherwise TRANSMIT position
will cause bad AC hum and sparking
when sending. Plate current should
never exceed .5 amps or fuse will go.
If fuses keep going, look for loose con-
nection on either the antenna load
coil or the coupling coil. Make sure
switch on modulator is on CW position
and the local remote swifch is in center
position, otherwise you will ruin the
849 tubes. If blue glow appears in
either of these tubes, look for a broken
down resistance in modulator unit.
When shifting to 18, 23 or 27 meters,
grid connection on oscillator should be
on first turn from bottom of coil; on all
waves above 30 meters, it goes on the
2nd turn. Note: this is contrary fo the
instruction but the only way you can
get a clear note.

73 old transmitter. You served me
well considering your power and I
hate to leave you. You seem like an old
friend.

Anyone desiring any information
concerning the outfit, write fo me in
Rosyln, Pa., USA or send a note to the
RCA station WSC and ask them to get
in touch with me.

Ray Meyers

December, 1958, project ended in tailure, the new Vautilus - - the

But before Sir Hubert died, he saw his dream  yworld’s first atomie-powered submarine — glided
come true. On Aug. 3, 1958, 27 yvears after his own ’

(Continued on page 170)

Paul Weirick, K6AK, left, returns the note Ray Meyers,
W6EMLEZ, placed in the Naufilus rig 28 years ago. Ray is
holding a picture of the old submarine.
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Recruiting
More

Hams

BY ROBERT McCOY,* KODZF

His all eame about during one of our SWANI
T( Southern Wisconsin and Northern Illinois)

club meetings while conducting business in
our usual time-wasting way. It was brought to
our attention that when one of our new teen-uge
meinbers wanted to become n ham, he had u
difficuit time finding out what amateur radio was
all about. He visited several libraries for informa-
tiont and all he could find were technical books
on radio theory. Finally he focated an amateur
in his neighborhood and then he was in. Alter he
got his license his school huddies looked on him
as 2 Marconi or lidison and wouldn't believe that,
they eould go the same.

We decided that if we conld supply a bhook to
each of the public and high school libraries in
our area, explaining amateur radio, its equip-
ment and many facets of operation, we would be
giving the interested a helping hand. This we did
and in addition, on the inside of the front cover
of the books, we listed the names, and phone
numbers of the amateurs in the loeal communi-
ties. We invited the reader o call or visit these
stations and told them the amateurs would be
glad to furnish any additional information
desired.

We had tremendous coverage with photo-
graphs and articles by all the area newspapers
and radio stations and the public here is now
thinking more in terms of the truining of young
electronie specialists for the space age instead of
taking for granted that every little blip on their
TV is caused by some ham,

The phone calls started to come in and we
decided that the most efficient way to handle this
was to have an evening school. We ran a small
article on this in the local papers and within
three weeks we had 80 enrolied. When we gave
otie of the books to the superintendent of the
local high school he offered us a classroom and
any aids he might have, all without charge. We
were using one of the larger physics rooms for
our class, but the cluss got so hig we had to take
over the cafeteria, There are several high school
students, telephone and power company em-
ployees, & product design and a mechanical engi-
neer, watchmaker, store clerks, lab technician,
tool makers, s housewife, and a retired physician,

There was a $10.00 charge for the course. This
covers the eost of the text which the student

* Woodstock, Iilinois,
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Here’s how one club started some
young people on an elecironic career,
improved public relations with radio
amateurs, enlarged civil defense
staffs and ended up with a larger
club membership.

This pamphlet has been donated to your library
by the Southern Wisconsin and Northern Illinois
Amateur Radio Club (SWANI) in order to
acquaint you with one of the world's most
interesting and rewarding hobbies. It is the hope of
the SWANT club, and the almost 200,000 amateurs
throughout the world, that the information
contained herein will provide a stepping-stone for
you in entering the electronics field, not only as an
avocation but as a vocation as well.

The amateurs listed below reside in your
community and are SWANI members. If you have
any questions concerning this hobby, or if you
would like to visit an amateur station in operation,
feel free to contact any of them.

NAME CALL LETTERS PHONE

The SWANI Club meets on the last Monday of
each month in their club rooms on the third floor of
20 North Ayer Street in Harvard, Illinois. Guests
are always welcome at our meetings.

keeps and some supplies. WOOBY volunteered
as instructor, assisted by KOHKJ and KYDZF.

The course ended in June with 40 attending.
This we consider a very good average for an
adult evening course with so mauny competing
activities, Twelve have already gotten their
amateur licenses, several more are studying and
the balance just took the course as an aid to their
work or they had an interest in electronics. We
are planning an advanced course this fall. For
fun, therapy, disaster aid, electronic research, or
a carcer for someone, we are satisfied that a little
book in the hands of the interested can open a
new door for them and this is very gratifying

to us, B5T—]|
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@Hims ant Kinks
| For the Experimente

TWO-TONE TEST WITH THE 32S-1

: HEN an s.s.h. exciter is followed up by a

home-built or commercial linear amplifier,
it is a good idea to check the operation of the
amplifier with a two-tone test, u check essential
for determining proper amplificr bias and load-
ing. However, with filter rigs such as the 328-1.
4 two-tone test becomes rauther involved since
there is no provision in the equipment for permit-
ting any appreciable carrier insertion. In order to
make a two-tone test with these transmitters,
two audio osecillators are required. They must be
properly mixed with little interaction. Sinee the
328-1 already has a tone oscitlator a simple eon-
nection can be made so that only one external
audio oscillator is needed for the test. Items re-
quired are & 100-ohm resistor and a shorting plug
that will mate with the sears jack on the
328-1, Fig. 1 shows where the resistor ix inserted

Fig. 1—Diagram showing connections to the 32S-1 for
making the fwo-fone test,

Ji—"Spare" jack on 325-1 transmitter.

P1—>Shorted plug to mate with

Ri~—100-ohm Y2-watt resistor.

in the circuit. Actually, the resistor Ry could be
disregarded but was used in this case o keep the
plate resistance of ¥ia as high as possible so
that the internal audio oseillator would not be
loaded too heavily. .

To make the two-tone test, turn the warssion
switch to rock EBY and turn up the ame qain
enough to produce an indieation on the nseillo-
scope. Now ingert the shorting plug F, info
the spARE juck J1. Conneet an external audio
oseillator (set to about 1000 ¢veles) into the arc
jack of the transmitter and increase the gain of
the external oscillator until a2 two-tone test pat-
tern with good crossover nulls appears. Leave the
external oscillator gain at this setting and make
alf further adjustments with the sMic cain control.
The two-tone test frequency will be approxi-
mately 400 eycles.
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Since the cathode of ¥y is grounded some
istance from the tube there may be a small trace
of 60-evele ripple present on top of the two-tone
pattern. If the ripple i8 annoying, change the
external oscillator frequency slightly =0 as fo
chauge the beat frequency between the fwo-tone
difference and 60 eycles.

~— N, C. Starrou, W4MXL

REASSEMBLING THE HQ-110
AND HQ-170

(" wNERS of the Hammarluod HQ-110 and
7 HQ-170 no doubt have found it difficult to
replace the cabinets on the chassis on models
ecuipped with elocks. The trouble arises because
the clock adjustment shaft must pass through a
hole in the rear wall of the cabinet. If a 6- to
S-inch plece of gpaghetti is placed aver the clock
adjustment shaft before the cabinet is replaced,
the spaghetti ean be easily guided through the
eabinet hole. After the cubinet is on, remove the
spaghetti and install the knob provided for the
vlock shaft.

------- Clifton H, Falls, K&JI1(C

ANOTHER CRYSTAL GRINDING
COMPOUND

[1 is easy to overshoot the desired frequeney
A when grinding erystals for v.h.f. use becuuse
the fundamental frequency is multiplied several
times. In these cases u slow grinding compound
is essential,

I use Sunbeam Shavemaster Self-Sharpening
compound for the final grinding of a erystal.
This suhstance is extremely fine in texture and it
requires a great deal of elbow grease to move the
erystul a few kiloeveles,

- Kim A. Boriskin, K2MGS

CRYSTAL PULLER

AMATEURS who use Johnson Viking transmitters
<% guch as the Ranger or Valiunt will find that
a small piece of electrical tape attached to the

TAPE FORMING
TAB

Fig. 2—Crystal remover made from electrical tape.
erystals to form o small tab (Fig, 2) will aid in

removing the ervstals from their housing.
= ek Minnick, KSKCO

QST for



FOURTEEN MARS FREQUENCIES WITH
THE HEATHKIT V.F.O.

HERE is & simple modification to the Heathkit
AL v {o. which makes possible fourteen MARS
frequencies, plus the usual 80- through 10-meter
frequencies. A 3-position rotary switch, two
capuacitors and a few miscellaneous parts are the
only items required. Fig. 3A shows the unmodi-
fied low-frequency ecircuit of the v.f.o., and Fig.
31 shows the finished modified cireuit.

TO BAND
SWITCH

TO BAND
SWITCH I
. ) >
ns,uhg/
y

B3

S

Fig. 3—Diagram of the low-frequency circuit of the
Heathkit v.f.o. before modification (A} and after
) modification (B).
Cy—5-ppuf. silver mica capacitor.
Ca—15-ppf. silver mica capacitor.
Cs—~11-meter trimmer.
S —One-pole three-position rotary switch,

To make the conversion first drill a hole large
enoug1 to receive a panel shaft bearing in the
upper right-hand corner of the panel. When
mounting the bearing, be sure to place it so that
it. eleurs the v.f.o0. culibration disk and green plas-
tie shade. From u piece of scrap aluminum, form
u bracket to support the rotary switch S; and
position it direetly behind the low-frequency
trimmer capacitor. Attach the rotary switch Sy
to the bracket so that its shaft is in line and faces
the panel shaft bearing. Connect the switch shaft
to the panel beuring with » flexible shaft. Refer-
ring to Pictorial 2 in the Heathkit v.f.0. manual,
place a solder lug on the screw holding the panel
light “K.” Connect a heavy tinned lead from the
ungrounded terminal of the low-frequency trim-
mer capacitor to the *“arm’ of switch 8y and
solder. Now disconneet. the 10-uuf. capacitor (see
tHeathkit manual, Pictorial 1) leaving the 47-uuf.
eapacitor intact. Conneet the 10-ppf. cupacitor
and a B-puf. capacitor, (1, as ghown in Fig, 3B.
Now connect a [5-uuf. capacitor, €'y, from the
switch to ground. Use the solder lug on panel
light “K” as a tie point for the above ground
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eonnections. Disconneet the wire going from the
11-meter padder to Ss (Heathkit manual, Pie-
torial 3) and connect a lead from the padder to
the rotary switch 8, as shown in Fig. 3. Run
this lead from the capacitor through grommet
FEa (Heathkit manual, Pictorial 3) up v the
switch, This completes the wiring.

Place switch Sy in the “normal’” position, and
turn on the v.f.o. Go through the calibration
procedure described in the Heathkit manual for
the 160- and 80-meter bands. Now switeh to the
“fow-frequeney”’ position and set the v.f.o, dial
at 4 Me. Tune the station receiver to 1.76 Me.,
and adjust the old 1l-meter eapacitor (Cy in Fig.
3B), to zero beat the v.f.o. with the receiver.
Turn the switch S; to the high-frequency posi-
tion. The v.f.0. should tune 3.6 to 4.1 Mc. in this
position,

The v.f,0. now covers a fundamental range of
1.6 to 2,05 Me. in three steps: Low frequency
1.6 to 1.76 Me., normal 1.75 to 2.0 Me., and high
freyuency 1.78 to 2.05 Me. The second harmonie
of the low-frequency range covers the MARS
frequencies 3237, 3245, 3275, 3289 and 3347 ke.
The second harmonie of the high-frequency range
covers 4020 and 4025 ke. The third harmonic of
the low-frequency range covers 4820 ke. The
third harmonic of the normal range gives 5302.5
and 5760 ke., while 6997.5, 14,405, 20,994 and
27,994 ke, ean all be covered with the v.f.0. in
the 40-meter position,

e William Holliday, W4DKL

DX-100 AUDIO CIRCUIT CHANGE

YTER receiving several reporis of insufficient
A\ audio on my DX-100 transmitter, I enlisted
the aid of a fellow ham who had modulation-
percentage measuring equipment. His scope
showed that the DX-100 was modulating less
than 60 per cent. Increasing the guin or raising
my voice beyond comfortable level only caused
distortion and splatter.

To reetify the situation, 1 merely replaced the
two 510-upf. coupling capacitors in the preatpli-
fier stages of the modulator with .05-uf. units.!
Since the chassis is fairly erowded in this section
of the transmitter, it was easier to insert the .05 uf.
eapacitors in paralle] with the 510-guf. units. One
of the 510-uuf. capacitors is connected between
Pins 6 and 2 of the 12AX7 speech preamplifier
and a .5-megohm potentiometer. The other 510
puuf. eapacitor is counected from Pin 1 of the
12AX7 to Pin 2 of the 12BY7 audio driver.

After making this modification my modulation
percentage was averaging 60 per cent with peaks
up to Y5 per cent,

One other DX-100 note: It is advisable to re-
place the .02-uf. 1600-volt capacitor across the
modulation transformer with one that has a
3000-volt, rating, Many DX-100 owners have
experienced difficulty with the 1600-volt unit
breaking down. — GGary L. Foskett, W1KCH
"I'The A10-uuf, capacitors gre used in the DX-100 to reduce
low-frequency response (see Handbook chapter on speech
equipment). Replacing the 510 upf. capacitors with (U5 pf.
units will restore the low-frequency response of the pream-
plifier, — b,
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Announcing the 26th ARRL Sweepstakes

November 7-8 and 14-15

CONTEST PERIODS

Time Start End
Nov. 7 & 14 Nov. % & 168
EST ;00 p.o $5:01 am.
ST S:00 poM. 2:01 Ao
MST 4:00 v, 1:01 At
PST 3:00 .o 12:01 Aum.

DX Contest; vour six-meter beam blew over

in the VHF Party; your generator blew up
Field Day; your appointment expired the day
hefore the CD Party; a mutt ran away with all
yvour choice steaks during Field Day; a kilowatt
just moved into your block; your neighbor lighted
a cigar with your license; your landlord has TVI,
and your mother-in-law just got her ticket? Is
that what’s troubling you, friend? Well, lift your
head up high, for vou'll show the world, you'll
show the whole world during Sweepstakes that
vou're not licked — vet!

During Sweepstakes! Ye, gads. QRX one; ['ve
got to warn my break-up, prepare the hole in my
speaker, plug up the bug, fix some serap paper,
repair my Operating Aid Number €’s, swipe the
beam, feed the wife, oil the eat . . . Oh, brother
I'm getting so excited and flustered. Just give
me the details, please.

The rules are no different from last year. Forty
hours is the maximum allowable fotal operating
time for each entry, with the contest spread over
two weekends. Tuke part on both e.w. and phone
if your heart so desires, but the contest is consid-
cred separate so separate logs must be submitted
for ench mode.

Certificates will be awarded to the top c.w.
and phone scorer in each of the 73 ARRL See-
tions. Single-operator stations also may compete
tor certificates given to a club’s top scorer on both
phone and e¢.w. The clubs will again this vear
be vyving for a cocobolo gavel, engraved with
the name of the winning club, the group with
the highest aggregate score. Technicians and
Novices cut gain honaovs, with a certificate going
to the top Novice and Technician from each
section with at least three valid entries for that
particular cluss license.

How do you get in on the froliec? Just call CQ
S8 or answer such a call, exchange preambles in
the form shown on the facing page and keep a
neat, accurate log. Coutest forms are *wnl‘xhln
from ARRIL on request, or you may draft vour
entry in accordance with the sumple. If vou
really expect to rack in the contest, specify how
many log sheets yqu'll need. Otherwise those not
specifving quantity will receive three, good for
210 contacts,

" For purposes of this contest, all VE8s may

Y-r(m say you couldn’t work any DX in the
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be considered attached to Yukon: also, VOs as
Maritime and Cuba as West Indices.

Check the rules below for specifirs; then stand
by for action in the 1959 Sweepetakes. Now let's
see; I've got to calibraie my peneils, sharpen the
vlock, wind up my job, bury my socks, wash the
garbage, drop the v.f.o, .

Rules

1y Eligitality: ‘The contest is cpen to all radio amateurs
in {or officially attached to) seetions listed on page H of
this issue of ()S’I'

2y Time: All contacts must be mude during the eontest
periods indicated elsewhere in thix annocunecment und
hetween amateurs in (or officially attached to) the 73 see
tions. Time may be divided between week ends as des
but a total of 40 hours must not he exceeded for each entry.
Time spent in listening enunts as operating time.

3) QS0: Contacts must include coertain information sent
in the form of a stundard message preamble, as shown in the
exarople, C.w. stations work only c.w. stations and phone
stations only other phones. Valid peinis can be scored by
contacting stations not working in the contest, upon actept-
ance of your preamble and/or receipt of a preamble.

4) Seoring: Each preamble sent and acknowledged counts
one point. Each preamble recerved eounts oue point. Only
two points can be earned by contacting avy one station,
regardless of the frequeney band. The total number of
ARRL sections (see p. 6) worked during the rontest is the
“section multiplier.” 1t is not neecessary for preambles to be
sent both ways before a contact may count, but one must he
received, or sent and acknowledged, hefcre credit is claimed
for either point(s) or multiplier. Apply & *power multi-
plier” of 1.25 to c.w. entries and 1.5 te phone entries if the
input power to the transmitter ontput stage is 150 watts or
jess at all times during contest aperation,

The final score equais the total * points™ 3¢ the “sections
mulftiplier” ¥ the * power multiphier.”

31 Reporting: Contest must be reported as shewn in
the sample form. Printed coutest forma will be sent free on
request. Indicate starting and ending times for each period
on the air, All Bweepstakes reports become the property of
ARRL and none can be returned.

There are no obhjections to one's obtaining assistance
from logging, “spotting’ or relief operatars, but their use
places the entrant in the multiple-operater class, and it must
be so reported,

A single-operator station is one manned by an individual
amateur who receives no assistance from other persons
during the contest periods. He may not have assistance in
any manner in keeping the stution log and records, or in
spotting stations during a contest period, The operation of
two or more transmitters simultaneously is not allowed.
C'ontest reports must be postmarked no fater than 1Jecember
3, 19569, to insure cligibility for @87 listing and awards,

) Awards: Certificates will be awarded to the highest
. seorer and to the highest phone scorer in each ARRL
seefion. A e,w. certifieate will also be awarded to the highest

HOW TO SCORE

bach preamble sent and acknowledged counts
one point.

Fach preamble received counts one point.,

Omnly two points can be earned by contacting any
one station, regardless of the frequeney bund used.

For final score: Multiply totaled points by the
number of di ferent ARRL sections worked: that is,
the number in which at least one bona fide 88 point
has been toade, Multiply e.w. scores by 1.25 and
phone srores by 1,54 if you used 150-watts-or-less
transmitter input at all ffmes during the contest,

QST for



EXPLANATION OF ‘/§S// CONTEST EXCHANGES

Send [ike a Standard . . .
Msg. Preamble, the. .. .. NE Call CK Place Time Date
Exchanges | Contest serial numbers, 1, | Send your | CK {(RST report | Your ARRL | Send time of | Send date
2, 3, ete,, for each station | own call of station worked} | section transmitting of QRO
worked i this NR
Sample NR 1 WiAw 89 CONN 1812 NOV 8

scoring Noviee or Technician in each section where at least
three such licensees submit c.w. logs; similarly, a phone
eertificate will be earned by a Novice or Technician in each
soction where a total of three such licensees submit phone
logs. Onty single-operator stations are eligible for certificate
awards. Multiple-operator scores will receive separate QST
listing in the final results.

A gavel will be awarded to the highest club entry. The
aggregate seores of phone and ¢.w. reported by club secre-
taries and confirmed by the receipt at ARRL of contest logs
constitute & club entry. Segregate club entries into phone
and c.w. totals. Both single- and multiple-operator scores
may be counted, but only the score of a bona fide club mem-

ber, operating a station in Jocal elub territory, may be
included in elub entries,

The highest single-operator c.w. score and the highest
single-operator phone score in any club entry will be re-
warded with a “club’” certificate where at least three single-
operator phone and/or three single-operator c.w. scores
are submitted.

7Y Disqualification: Failure to comply with the contest
rules or PCQ regulations or the necessity for avoiding inter-
ference with channels handling amateur emergency coms-
munieation shall constitute grounds for disqualifications. In
all cases of question, the decisions of the ARRL Contest
Committee are final.

Sample of report form that must be used by contestants

LOG, 26th A.R.R.L. SWEEPSTAKES

Station. ......... e CWoor Phone........covinvvininses F 7 O
Sent (1 point) Reveived (1 point) Number
Freq. Time af Fach "
Bund | Onor OFf . Date — Date]| Different | &
iMe.) Air e Time |(Nov.) [ Time| (Nov)|} New Sec- | &
NR Stn. W |Section NR Stn, S| Section ton ag
5_ % Worked
A5 On 1810 1| WIAW | 589 | Conn.| 18121 7 71 W3INQ | 588 | E.Pa. | I1814] 8§ 1 2
o “ 2 “ 589 * 1815 “ 81 W4KFC ; 599 | Va. 1817 “ 2 2
* “ 3 “ 579 “ 1820 “ 6| WiBIH 579 { Conn. 1821 “ 3 2
T “ 24 | K5LNN 479 | Ark. 2005 * 4 1
“ * 4 . 479 * 2115 “ 85 WIDZV § 579 | W. Mase.| 1815 e 5 2
“ “ § “ 5791 ¢ | 2281 ¢ 45 | K60PL 479 | S. F. 1820 ¢ [} 2
“ “ 8 e 589 * 2133 " 9] W3ALB 588 | K. Pa. 2134 “ o 2
“ O 2135
Time: 3 hrs.
25 min.
On 1845
14 “ 7 “ 560 | ¢ 9151 8 94 | KHeIJ 569 | Hawaii | 14181 @ 7 2
* “ 8 “ 569 “ 1925 “ 127 | WTHAH | 569 | Mont. 1728 “ 8 2
“ “ 9 " 460 | ¢ 1935 114 [ W7TML | 569 | Ore. 1630 1 ¢ 9 2
3.5 “ 10 “ 5791 < | 2ne§ ¢ 130 | K@CNC | 579 I N. D. 2005 { 10 2
. “ 1 “ 589 “ 2112 * K5LNN Ark. 1
“ OfF 2115
Time: 2 hrs.
't} mig,
Total Uperating Time: 5 hrs. 55 min. 4.5, 7 and 14 Me. used. 10 Spe., 22 Pts.
145 Watts Maximum Power Input
Assisting personts), name(s} and callls). . ... e [ P bevsrenss [ evrieisierareeaaa.
(Maimed seore: 22 points ) 10 gections = 220 X 1.25 (145 watts input) = 275
Type transmitter (tube line<up if home-built). . ... ... ... ... ..ot cresesares Creraresassaereiaresstrrasesnonian
RECOIVEL S+ o ot vs i ittt i e Anbennas. .. .o.viii it e [
Participation for Club Award in the. ... .. i i i et isiiarsass s carinressiaceeansns Cereraassseeressraresaarnnas

{ Name of Club)

1 have observed all competition rules as well as all regulations established for amateur radio in my country. My report is correct and true
to the best of my knowledge.

SIgnature. ..oy s veiisierniria st it cen

Number different stations worked.........cooiiiiiiiiiiiiiininns peess
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NEWS
AND VIEWS

CONDUCTED BY ELEANOR WILSON,* WIQON

FIELD DAY

Our YL Field Day reports this year are not
as extensive as anticipated, but the gals who did
participate in the June 27-28 doings scored the
usual good time.

PARKA YLs made W stations happy with
Alaskan YL contacts. KL7s ALZ, BJD), and BLL
operated, with several other elub members serv-
ing as aides and cooks. . . . W6QMO was again
a mainstay of operations of the San Francisco
RC. Jeri accounted for many of the club’s 1066
contacts. . . . KI11ZT, Blanche, and WI1ZEN,
Onie, worked 75 phone us WIGLA/1L with the
Framingham, Mass. RC. . . . W2EEO, Made-
line, und OM W2CYK invited the New York
Clity RC to their summer shack at Wading River,
Long Island, for the big weekend. . . . Bettering
their last year's score by 166 QSOs, (559 in 1058,
725 in 1959) the GAYLARKSs of Texas had eight
operators keeping three stations in continuous
operation, Only six states were lacking for 50
state WAS. Congenial OMs did all of the cooking
for the second year. ... Down Florida way
K4RNS, Marge, operated and WHIUR, Mim,
logged at Dayvtona Beach ARA’s station K1PFN
set. up on Ormond Beach. WAKOH, krnestine,
helped with operations at the Key West Club,
and KLLPV, Irene, labored in the ¢ook shack for
the Lake ARA. ... Other gals heard ealling
“CQ FD” included W7s HHH and HPT, K8s
BPQ and JKP, W8s GSH and VRN,

COMING YL GET-TOGETHERS
Women Radio Operatorx of New England — Annual Fall
luncheon-meeting Nov, 7 at V'owne Lyne House, Route 1,
"I’.:ynnﬁcld, Mass. Contact K1IZT, W1TUD, or WIHOY,
*YL KEditor, QST Please send all news notes to
WI1QON’s home address: 318 Fisher St., Walpole, Mass.

Doris Anderson, KSBNQ, and her Field Day assistant, Miss

Angus Bovine. Doris and "Angie’” were the only YL opera-

tors with the Oil Capital Mobile Club at W35ATB's farm

near Tulsa, Oklahoma. Sharing barns with prize Angus

cattle, the club set up three stations and made hay with a
total of 350 contacts. (photo by W5IWL)

Midwest YL Contention — The tenth annual will be held
in Indianapolis, Ind. May 20-21, 1960. Pre-registration is
$2.00. WORTH is chairman; K9IXD, eo-chairman,

YLRL International Conveniton — June 17-19, 1960, ut
the Hotel Commander near Boston, Mass. Registration for
YLs will he $10.00; for OMNs, $5.00. Reservations for hotel
rooms must be made before May 1, 1060, WRONE is hostess
elub, Co-chairmen are W1ZEN and WiSVN,

CONTEST
YLRL Anniversury Party
Nov. 11-12 Phone
Nov. 18-19 W,
Rules in last month’s column

YLRL Election Results

Congratulations to the following new officers of the Young
Ladies Radio League who have been elected to serve for a
one year term, commencing Jan. 1, 1960:

President — Ciladys Fastman, WeDXT

Viee President — Lillian Beche, WSEGD

Heeretary — C'onnie Hauck, K6EXQ

Treusurer — Jeaun Kincheloe, KEOQD

District Chairmen: Mary Hadley, K1ADY; Honnie
Cirant, K2DKIL; Airiam Blackburn, W3UUG; Dorothy
Saunders, W4UF; Harriet Woehst, K5BJU; Jan O'Brien,
KEHHAD; Betty Hartzig, W7CPV; Doris Singer, KYIXD;
Normsg CGray, WOSZI; Marge Reich, KL7BLL. Chairmen
far the eighth, VE, aud KH6 districts to he appointed,
wanda Ciluck, K6ENE, will continue as Editor of HAR-
MONICS.

Net Changes

Clorrections and additions to the YLRIL Nets and Round
Tubles listing in the September column

The Ironing Board net. Wednesday, 0900 PST on 3915
ke, no Jonger functions, The Thursday net on 7215 ke. at
0000 EST is known as the * Friendly Forty” net. W3UUG
i« NCS. The “Chirps” net (Camellia Capital YL eclub)
meets Thursday at 2000 PST on 3915 ke, WSHHD s NCS,

K4RNS has submitted the following schedule for the
Floridora ¥ Ls. This information replaces previous listings.
The phone net meets Monday at 0900 EST on 7225 ke, with
KAIFT net manager. ‘T'he C.W, novice net meets Friday at
£330 EST on 7185 ke, with KN4ANR manager. The club's
six meter net will meet Thursday at 2000 EST on 50.160 me.
KAPPX manager. A “Business Gals” net is planned with
K4BAL as managet.

Lynn Stedman, K9IWR, operated FD on 20 c.w. right in

her own back yard. The West Suburban {lIl.) YMCA AR

Council set up three stations on Lynn’s home grounds and
used the call K9IND/9 on 6, 20, and 40.




YLs You May Have Worked

K5BJU has appeared before in this column but the photos

have never done her full justice. Rather than let a charming

picture like this go unused we'll let Harriett Woehst's many

ham friends the worid over enjoy another view. The vica-

cious and talented YL from Houston, Texas, is one of the
most active hams around, on s.s.b. mainly.

WI1HAG is added to the list of YLs who have amateur

Extra Class licenses. A junior at the University of Maine,

Sandy Burke credits her major in physics and math directly

to her interest in ham radio. Sandy’s vacation operating is

done on 15 and 40 meters c.w. with an ARC-5 v.f.o,
to an ATL or a 75 watt HB.

For working amateurs in 50 of the 56 counties of Ontario,

Millie Simson, VE3Ell, of Reddindale, Ont., received

Worked Ontario Countles 50 certificate No. 1. Issued by

the Metro ARC of Toronto, the award is available to
all amateurs of the world.
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If you would like a contact with the Western Pacific areq,

KGSAIA, Jan Cox, of Guam in the Marianas islands will be

happy to arrange a sked. For twenty meter s.s.b. Jan and

her OM, W50XJ/KG$6, use a 10B driving a pair of 813s

to about 700 watts with a cubical quad, During the winter

months they switch to ten meters a.m. with 500 watts and
a four-element beam.

if o photo made Marilyn Monroe famous, we predict
af least a pile-up on 20 meters hereafter when beauteous
Russian YL UA3CU brasspounds from her Moscow QTH.
Elena apparently puts her 40 watt, v.f.o. rig on 14 Mc.
c.w. regularly and is happy to work DX stations. OMs
are regretfully advised that UA3CU is Mrs. Shubnikova,

XYL of UA3BR. (Photo courtesy W8IV and W9BRD)
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CONDUCTED BY EDWARD P. TILTON,* W1HDQ

- HILE our ears are still ringing from the Sep-
tember V.HLF. Party is a good time to take
stoek and sce if we can learn something

from the week end workout. As always, the con-

centrated activity was a lot of fun, but contests
should be more than that. Contest heat ean show
up klinkers in a station setup, for sure. Makeshift
arrangements that do well enough in casual op-
eration come apart completely when we push for
maximum speed and effectiveness, The alert

amateur will come out of a contest weeckend a

better operator, too.

Clorreeting technical deficiencies in our station
may not always be practical, but better operating
procedure requires only thought and practice.
We are not getting our money's worth out of a
contest if we don’t make some progress in this
department every time,

Anyone who has worked a few v.h.f, contests
knows all too well that operating skill is a rare
commodity in the world above 50 Me. With rules
ag simple as in the June and September ARRL
V.H.F. Parties it should be no trick at all to
make 50 contacts per hour. Only the station
calls and names of the ARRL Sections nced be
exchanged. Even if you add signal reports and a
few pleasantries, 30 QSOs per hour should he a
leisurely gait. Such a speed won't win you a top
spot in any lower-frequency contest, yet it is al-
most impossible to achieve in a v.h.i. affair.
At WIHDQ we made 46 contacts in the first
three hours of the party, when there were hun-
dreds of stations to work. Why so slow? Inept
operating practices; nothing more.

Mayvbe you're not interested in contests. Per-
haps you wish thev’d never been invented.
You're entitled to your opinion, and you’ll not
be alone. But in a sense a contest i8 only a
speeded-up version of general hamming. There
are right and wrong ways to do either. More
efficient procedure could make all kinds of v.h.f.
communication more pleasant and produetive.
{There is room for improvement on lower bands,
too. but we are not concerned with them here.)

Clommunieation is an exchange of informa-
tion. Calling and signing procedures are necessary
preliminaries to this exchange. Why not get
them out of the wayv in the quickest and most
efficient manner? While there i no reason to
make amuateur procedures entirely standard in
form, we must conform to certain basic rules if
we are to be both legal and efficient in our op-
erating. Let’s look at the legal abped;s first,
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Perhaps one of the most common errors of
commission in amateur voice operating is the
misuse of phonetic identification. Phonetics arc
not substitutes for calls. Using them as such is
both illegal and confusing.

Then there is the question of portable or mobile
status. More often than not, September contest
portables we heard were defining their status
incorrectly. We heard several using the term
“fixed-portable,”’ for example. There is no such
thing. The term was invented by amateurs to
designate » station operating from a new home
location, before license modification has heen
obtained. It has never beeu required, and when
applied to Field Day or contest stations it is
excess baggage, and xmslefzdmg to hoot.

Read the FCC Rules for the Amateur Service
and vou'll see that the old “portable-one” suw
is also incorrect. There is no objection to giving
the eall area, but it is not required. What s called
for, but often omitted, is the loeation of the
station, “WISPX, portable on Mt. Fquinox,
Vermont” is the right way to sign. “WISPX
portable-one, Vermont Seetion’ is not enough,

Oecasionally we heard something about *“port-
able-mobile” over the contest week end. There
never was any such thing, and there is no operat-
ing need for the term. A station capable of heing
driven away is & “mobile’”” whether it is moving
at the moment or not. If it is hitched to the
countryside in any way it is a “portable.”’ There
is no reason, legal or otherwise, to combine the
two words.

There are good reasons for the legal require-
ments. They were put into the amateur rules so
that monitors would know readily who is working
whom, where, and under what conditions. Thus
they serve coutest needs admirably as well.

Proper and restrained use of phoneties is al-
most a must for fast contest exchanges. Standard
word lists help. ARRL has & good one, born of
long consideration of amateur needs, You don’t
have to use it, or any other, but let’s be sensible,
at least. Maybe it’s just old age ereeping up,
but this writer feels that the *‘cute” phonetics
craze is one of the most banal aspects of amateur
radio today.

Forget the phoneties in conncction with the
eall of the station you're after, exeept when ques-
tioning him. There is no excuse for phonetics in
4 routine eall, except for identification of your
station.

Giving the correet location of vour station,
portable or otherwise, during the first call is a
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This fellow is DX on any band. Here we see VS6CJ, Hong

Kong, with his 6-meter setup. The receiver is an S-36A

with a 6J4 grounded-grid preamplifier. The transmitter
runs a 6146 final, with controlled-carrier modulation.

hig help to the other operator in a contest. At
WIHDQ, more or less in the middle of New
England’s v.h.f, activity, we get many calls from
stations off the side of the beam. If we knew
which way to go we could often bring an 352
signal up to 88 or 8Y with » quick touch of the
rotator control, but if we don't know which way
to turn we risk losing him completely. By the
time we've dug a second transmission out of the
mud the contact’s over, and there’s no longer any
need for beam peaking. (living precise location
would help u lot here, especially early in the first
cull.

Then there’s the long call without signing.

We finish a quick exchange and stand by, only
to hear “WIHDQ WiIDQ WIHDQ William
Number One Henry David Queen WIHD(Q —”’
and so on ad infinitum until we give up and look
for someone with more contest sense. ‘This un-
willingness to identifv is bad enough at any time,
but in a contest it is a pure ulecer builder. The
sharp contest operator ix interested in gouwr call.
Cive it, and vour loeation, after no more than
three repetitions of his.

QRM in contests would be greatly reduced if
we would abandon the almost universal habit of
“funing from the low end up.” Only one thing
is worse: no mention of where the operator is
going to tune, Our bands are 1000 ke. wide, or
more. With sclective receivers and high activity
levels it is unlikely that we will tune more than
200 ke, after o CQ or standby. If we make 1t
elear where we are going to tune, prospective
callers will shift to that range, or not bother to
eafl, if they are stuck somewhere clse. Result:
answers where you want them, and no needless
QRM elsewhere.

Vary the approach. Tune {rom your own fre-
queney up, or down, or in some part of the band
where restricted licensees may be waiting for
vou. Tell listeners what vou're going to do early
in the call, to give them a1 chance to comply.
Don’t leave it till the last word. How many
times have you eamped on a signal from u new
section, while the fellow called a long CQ? Where
to call him? You find out, if at all, in his last gasp.
You've gambled that he’s going to start 