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Now “Top-of-the-Hill” Performance with the only

VHF
CONVERTER

for the serious YHF man

Radio amateurs desxgned and built thls
versatile VHF converter. Specifically de- - 1o
signed to extend the range of gny eom-
munications réceiver through the 6, 2 and coqui
114 meter amateur bahds. !

The VHF 126 is an independent receiver

4 C: 2104 10

225 meguacycles S Noke Figore MC—3.5 db; X db; 730 MC

- T = R oo L sct. MC subdivided in 100°KC divisions.
Antenna_ ctigngeover switch, band selector,

ceivers : .. G vaning control, Yine sw;!ch
: - s s wvde, 10” dsep, 10" bigh,

# Dual Conversion ehmmotes image:” 2

# Dual-speed funing: 1 to 1 75 jo 1'

® Heavy, steel cabinet
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Also
available—
A. C.—only model

SR-34
two and six meter
transmitter/receiver

World’s first complete two and six meter radio station...
features transistorized, built-in power supply

COMPLETE SPECIFICATIONS

General description: The SR-34 is designed for
either AM or CW and combines, for the first time
in one compact package, the complete functions of
a two and six meter radio station. It operates on
115-V. A.C.,6-V. D.C.,or 12 V. D.C. and features
a highly efficient transistorized power supply for
the 6 and 12 volt operation.

Exclusive features: The perfect unit for short-
range portable, fixed or mobile communication, the
SR-34 meets—and exceeds—F.C.D.A. matching-
fund specifications. The crystal sockets and trans-
mitter tuning controls are concealed behind a
panel which may be sealed to prevent tampering.
Instantaneous selection of desired voltage possible
and also “crossbanding” between the two and six
meter bands. The specially designed cover has
mounting clips for two-band antenna, owner’s
microphone, and cords.

Both receiver and transmitter may be used for

G.W.; key jack and adjustable B.F.O, are provided.
Drip—proof case is specially designed for safe out-
door use.
The iransmitter is crystal-controlled; up to four
crystals may be switch-selected. A fifth position on
this switch permits external V.F.0. operation. Band
selection also is front-panel controlled.

The receiver is a double conversion superhetero-

dyne, having a quartz crystal controlled second
oscillator. This offers outstanding selectivity and
high image rejection. Highest stability is obtained
through separate oscillator and R.F. sections for
each band.

All receiver functions provided—S-meter
B.F.0O., ANL, etc. Sensitivities average 1 microvolt
on both bands. Transistorized power supply elimi-
nates noisy, erratic operation encountered with
vibrator-type power supplies.

Front Panel Controls: Receiver: Band Selector (49-
54 mc., 143.5 to 148.2 mc.); Main Tuning; Sensi-
tivity; Audio Volume; B.F.O. Pitch; Squelch Level;
Headphone Jack. ’I‘mnsmz’tter: Function Switch
(P.A., Rec,, Cal., AM, CW); Power On/Oif; Band
Switch; Crystal Selector and V.F.O.; Oscillator
Tuning; Doubler Tuning; Tripler Tuning; Final
Tuning; Final Loading; Meter Switch.

Power output: 6 to 7} watts on 2 meter, and 7 to
10 watts on 6 meter AM or CW, 1009, mod. nega-
tive peak clipping. Rear Apron: Speech input level
control; key jack; P.A. speaker terminals; mic,
selector (high Z or carbon); mic. input; A. C. and
D.C. fuses; power plug.

Avatlable with convenient terms from your Radio
Parts Distributor.

Export Sales: International Operations—Raytheon Manufacturing Co.— Waltham, Massachusetts

The new ideas in communications

are born at . ..

In our 25th year of service

hallicrafters

Chicago 24, Hlinois




avorile of Dxpeditions

‘The versatility of the KWM-1 mobile/fixed SSB Transceiver has made it the natural
choice of the amateur operator on the move. It is the most compact traveling companion
available, yet it runs 175 watts input on SSB. Besides hundreds in operation from curs
(and even light airplanes) all over the United States, the KWM-1 is fast gaining an
impressive reputation with amateurs who take the transceiver with them overseas. Repre-
sentative of areas visited with the KWM-1 are Africa, the South Pacific, Europe, South
Anmerica, Canada, Greenland, Alaska, the Arctic, English Channel islands, Saint Andres
Island, the Dominican Republic, Saint Martin Island and Anguilla.

The KWM-1 is also scheduled for expeditions to Galapagos, Barbados and the Boy
Scout Jamboree in New Zealand and for a round-the-world cruise.

*P.EP.
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The Ideal Approach to SSB...
Eimac Ceramic Tetrodes for Class AB,

Generating a clean SSB signal is one thing ...
amplifying it to the desired power level without
distorting or broadening it is another. A modern
class AB, final amplifier designed around an Eimac
ceramic-metal tetrode is the ideal answer to the
problem. Three of the four Eimac ceramic tubes
shown above — the 4CX250B, the 4CX300A and
the new 4CX1000A — are ideal for amateur radio
application. All four offer the high power gain, low
distortion and superior linear performance that is
needed for class AB, operation. Each has perform-
ance-proved reserve ability to handle the high peak
powers encountered in SSB operation. Efficient
integral-finned anode cooler and Eimac Air System

For a copy of Application Bulletin #9 “Single
Sideband’’ write our Amateur Services Department

EITEL-McCULLOUGH, INC.

F ORNI1IA

Eimac 76"‘&4&' with ceramic tubes that can take it

S A N B RUNO - C A L

Sockets keep blower requirements at a minimum
and allow compact equipment design. And all four
incorporate the many advantages of Eimac ce-
ramic-metal design, which assures compact, rug-
ged, high performance tubes.

The reliability and performance that make Eimac
ceramic tubes the choice for government and com-
mercial transmitters can be yours in a compact,
SSB tabletop kilowatt or a deluxe mobile rig. Eimac
ceramic tetrodes simplify design and give more
watt-hours per dollar,

4£X2508
Plate Voltage . . . - =::2000v
Driving Power ... . 0w

4CX300A 4cX1 000A 4CX5000A
2500v 3000 v 7500.v
Ow DWW Ow
1680w - 11.000 w



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

Rugged. Low drift, fundamental oscillators. High activity and
owcr output. Stands u tf under maximum crystal currents. Stable,
ong-lasting, permanently sealed; 500 cycles... $2.95 Net

20 Meters, PR Type Z-3

Third overtone oscillator. Low drift. High activity. Can be keyed
in most circuits. Fine for doubhng to 10and 11 meters or “straight
through” 20 meter opcration: £500 cycles $3.95 Net

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

Third overtone; multiplies into
either 2-meter or 6-meter band;
hermetically sealed; calibrated 24
% to 27 mc., =3 ke L0507 pins.
$4.95 Net

Third overtone; for operating di-
rectly in 6-meter band; hermet-
ically sealed; calibrated 50 to 54
mc., =15 kc.; .050” pins.

$6.95 Net

SPECIAL TYPES

Commercial Crystals available from 100 Kc. to 70 Mc. Prices on request.

Type Z-1, AIRCRAFT PR PRINTED OSCILLATOR KIT

3023.5 Ke., .005% $3.45 Net
Has many uses—

Type Z'], MARS Gnd CAP ® As 100 Ke. Marker

Official assigned transmitter frequencies in the range,
Calibrated to .005%. 1600 to 10800 Kc. $3.45 Net e As 1000 Kc. Marker for
Check Points up to 54 Mc.

Type Z-6A ® As Foundation Circuit for
L ncy SSB Crystal
FREQUENCY STANDARD ow Frequency ystals

To determine band-edge. To keep the
VFQO and receiver properly calibrated.

100 Ke. « . . . . . . $6.95 Net

Type 2XP VHF Type Z-9R, Aircraft

.. . For l.eur, Narco
: Buitable for con- and similar equip-
3 verters, experlmen- . .
¢ tal, etc. Same hold- ment operating in
Ke s op dimensions as d the 121 Mec. region,

Assembled in minutes, Kit con-
tains everything Lut 6BA6 oscil-
lator tube and crystal,

Each . . . . $4.50 Net

- Type Z-1
TV Marker Crystals
Channels 2 through
18 ..... $6.45 Net

{ Type Z-2. “requiring crystals 5 ,’* 100 Ke. . $2.95 Net
1600 to 12000 Kc. in 30 Me. range. | W@ 4100 Ke. . $2,95 Net
(Fund.) *5 Kc, | Each . . . $4.95 Net "—g 4,5 Mc. Intercarrier,
... $3.45 Net J  01% ... 2.95 Net

12001 to 25000 Kc. (3d Type Z-9A RADIOO%?S:T%OLLED 5.0 Mc. Sig. Generator, .01% 2,95 Net
Mode) £10 Kc. ... $4,45 Net | 27.255 Mc.,.04% . . . $3.95 Net | 10.7 Mc.FM,IF,.01% . . . 2.95 Net
ALL PR CRYSTALS ARE UNCONDITIONALLY GUARANTEED. ORDER FROM YOUR JOBBER.

PETERSEN RADIO COMPANY, INC.

COUNCIL BLUFFS, IOWA

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

2800 W. BROADWAY -




Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are tnvited to report station activities on the first of each
month (for preceding month} direct to the SCM, the administrative ARRL official elected by members in each Section.
Radioclub reports are alsa desired by SCMs for inclusion in QST. ARRL Field Organization station appointments are
available in the areas shown to qualified League members. These include ORS, O OPS, OO and OBS, SCMs also desire
applicationsfor SEC, EC, RM and PAM where vacancies exist. A/l amateurs in the United States and Canada are invited
to join the Amateur Radlo Emergency Corps (ask for Form 7).

ATLANTIC DIVIS!ON

astern Pennsylvania WIING Rwhard B, Mcsirov 372 W, indian Creek Dr, Philadelphia 31
Maryiand- Delaware-D. C. WIICR Louis T, Croneberger '“'04 Gardiner Ave, Silver sprmg. Md,
Bouathern New Jursey K2BG Herbert ., Brooks S0U Lincoln Ave. Palmyr:

Western New York K2HUK  Charles T. Hansen 211 Rosemont Drive Buffalo 26
\Western Pennsylvania* WIUHN Anthony J. Mroezka 475-5th 8t., lronora
CENTRAL DIVISION,

Tlinois Hdmond A, bMetzger Hzﬂ South 4th St. Springfield
indiana 1 Arthur G. Evans R23 North Bosart Indianapolis
Wisconsin ) George Waida 2103 South 9 Sr. Manitowoce
DAKOTA DIVISION

North Dakota* WUy CL, Arnold .. Oehlsen 203 Seventh St. Lievils Lake
Sonth Dakota WArT, !’ 1,8 Price Custer State Park Hermosa
Minnesuta WOKL Robert Nulson B, (), Box 425 Daassul
ELTA DIVISION

Arkansas WEZ7V flimon M. (rom.gs P.0} Box 207 geegla
Lounigiana WSFMO  Thomas I. Morgavi 3409 Heaulien 5t.

Mississippi WSEHH  John Adrian Houston, sr. 114 Narth First Ave.

T'ennessee WAUIO K. W. Ingraham 108 West Park Drive Ringsport
-GREAT LAKES DlVISION

Eentucky WARKW  Albert M, Barnes &30 Third Ave, Dayton

Michigan WBRAE ‘Fhomas (. Mitchell mo Liberty . Buchanan

Chio WSAL Wilson K. Weckel 2118 Tuscmuwas St., WL Canton &
HUDSON DIVISION

hdstern New York W2ILFT George W, Tracy 1138 North Country Club Drive Schenectady
N. Y. C. & Long Island W2TUK Harry }. Dannals 139 iLast Zoranne Drive Farmingdale, L. I,
Northern New Jersey 2V¢ Lloyd H. Manamon 709 Seventh Ave. Asbury Park
MIDWEST DIVISION

Iowa Russell B. Marquis K07 North Fifth Ave. Marshalltown
Kansas Fari N. Johnston 1100 Crest Drive Topeka
Missouri James W. Hoover 15 Sandringham Lane Ferguson 21
Nebraska WOENP harles . McNecl Route 3, RKD) North Platte
NEW ENGLAND DIV[S OV

Connecticut WIrvQ Victor L., Crawford RFL §, Stadley Rough Rd. Danbury

Maine WILKP Iohn Fearon R [SPNY Wells Beach
lastern Massachusetts WIALP Frank L. Baker, jr. 91 Atlantic St. North Quiney 71
Western Massachusetts WIHRYV  Oshorne R, Mc[\emghan 2 Mutter . Easthampton
New tHampshire K 15 Morth State St. Concord

Rhode Island Y Mers, 172 Rerrig Ave Rinnford 16
Vermont WIOAK Mrs. Ann .. Chandler RED 2 Barre
NORTHWESTERN DIVISION

Alaska KL7D7 Agene N. teruto PO, Box (893 Anchorage
Tdaho WIRKI Rev. Francis A. Peterson Box 542 At Anthony
Montana WINPV/WX1 Vernon L. Phillips Box 9 7 Harlowton
Crregou W7I1DX Hubert R. McNally {1908 §.E. Madison St. Portland 16
Washington W7PGY Robert B. Thrrston 7700-315t Ave, N.E. sSeattle 15
e PAGIFIC DIVISION

Hawai KHOALD Samnel H. Lewbel 2.0, Box 3564 Honolulu
Nevada W7ILY Albert R. Chin PO, Bo 4 Reno

Santa Clara Valley WOYHM G, Donald Eberlein P.0. Box Los Gatos
flast Bay WHO W B. W. Southwell 200 &outh Se\ enth St, Plixon

Han Francisco W6OPI. Fred H. Lauhscher 655 Wakerobin Lane n Rafacl
Sacramento Valley KOCHE i.eVanghn Shipley An05 Maison Way cramento 25
Han Joaquin Valley wo U Ralph Sarovan 6204E, Townsend Ave, Fresno
OANOKE DlVlSlON

North Carolina \.\’4RR!I B. Riley fowler Box 143 Morg;ulmn

South Carolina Lr. J. O. Dunlap P, (0. Box 447 ock Hill

Virginia John Carl Morgan /o Radio smtmn \VFVA Box Z()Qh rmjencksbu rg

West Virginia WSPQO Albert H. Hix 1u13 Belmont S Forest Hills, Charfeston 4

ROCKYMOUNTAIN DIVISION.
Colarado \‘\ 01) ML Lugene Spoonemore 224 Carlile Ave. Pucblo
il as H ., Miller 1420 &, 4045 St. Salt Lake City

1,
Allan 8, Hargett, 1001 Birch Lane Carishad
Wyoming W7PSO James A, Masterson 251 Bon Ave. Casper

- SOUTHEASTERN DIVIQION -
Alahama WIHKK Clarke A. Simmg, jr. 16 Rosemary Re Rd \Inntzomerv
Fastern Florida WAKG]T John F. Porter Box 7295, Ludlam Branch AMiami 5§

Western Florida WARKH  Frank M, Butler, ir. 24 South Klliott Rd, i Fort Walton Beach
Guorgia . SWACE ] William F. Kennedy 1687 Fairway Hill Drive, S.E. 1 17

West [ndies (Cuba-P,R.-V.1.) KP4DT William Werner 363 Ramon Llovet Urb, Trum:

. 5 Rio Pledras P.R.
Canul Zone KZ5WA P. A White x 82 Cramboa
SOUTHWESTERN DlVISlON

i.08 Angeles wWejOB \\bnrr ¥, O g, Millard Ave, Rialto
Ari WIOIF ‘ameron A. -‘sllcn Dt Maryland Ave, Phoenix

W6 RU lmn Stans San Diego 7
Santa Barbara K6CVR Robert A. HPmLL‘ 2 ssi Santa Barbara
WEST GULF DlV[SION

Northern l'exas WSB’\I(x L. L. Harsin 4515 Calmont Fort Worth 7

M:lahoma ‘i Richard I.. Hawkins 1408 Rell Ave, I.awton

Southern Texas ( Roy K, Eggleston 1109 Vernon Drive Corpus Christi
- CANADIAN Dlqul()N

Maritime JIIWER H, Weeks R.R . Stephen, N. B,
Ontario VEING ku‘h'\rd W. Roberts 170 Nnrtou Ave. Wlllowdale I'eronto, Ont.
uehec YE2DR . W, Skarstedt G2 St. Johns Rd. Pointe Claire,

AMontreal 33, P, Q.
Alberta VEGVM Crordon W, Hollingsheardd 108 Hudson Rd. Cualgary, Alla.
r\s.riiish Columbia VE7IT Perer M. Mcintyre @31 West 26th Ave. Yanconver, B. C.

nkon e - o —

Wantoba VE4IE Jares A, Eltiott 180 Oakdeas Bivd. 3f. James, Winnipeg 12
Baskatchewan VESLU Lionel (O Byrne Kawatt

#()fficial appointed to_act temporarily in the absence of a regular official,




After we design and produce and test a piece
of operational equipment like thai shown
we hit a common problem ~—

Usually the equipment is wrapped in cello-
phane which in turn is encased in a vapor
proof bag with a dessicant (high class word
for moisture prevention). Then it may go into
another carton, and then into a case made of
3/4” lumber. Now this packing is heavy
(sometimes more than the

equipment) and takes a lot

of space.

HERE'S HOW WE SOLVED IT!!!

So we’ve come up with these
cases ... They're moisture
proof ... moulded of
fiberglass, which has
tremendous impact strength
but is quite light.

In the case —
the TMC SBE- 2
AN/URA-23 A
Request Bulletin 195

All you have to do is take
covers and plug it in.

Also when unpacked it requires more
handling and unpacking with heavy
iools, so we’'ve come up with these
cases . . . They're moisture proof...
moulded of fiberglass, which has tre-
mendous impact sirength but is quite
light. When the equipment arrives all
you have to do is take off the covers
and plug it in. Simple, huh? Dimples
on the top permit stacking a number
of units one on top of the other.

PPN 1 TECHNICAL MATERIEL CORPORATION

us for the full possibilities of TOC. IN CANADA Main Office: MAMARONECK
IMC Capadg trd., Oltawo, Ontacio NEW YORK




iz KMERICAN
RADIO RELAY
LEAGUE, i,

is a noncommercial association of radio amateurs, bonded for
the promotion of interest in amoteur rodic communication and .

experimentation, for the relaying of messages by radio, for the

advancement of the radio art and of the public welfare, for the
representation of the radio amateur in legisiative matters, and for .

the maintenance of frafernalism and a high standard of conduct.

It is an incorporated association without capital stack, chariercd

under the laws of Connecticut. ts affajrs are governed by o Bodrd

of Directors, elected every two yeors by the general membership. -

The officers are elected or appointed by the Directors. The League

is noncommercial and no one commercially engaged in the many-
facture, sale or rental of radio apparatus is eligible to membership i

on its board.

"Of, by and for the amateur,” it numbers within its ranks practi- ]
cally every worth-while amateur in the nofion and has o history of

glorious achievement as the standard-bearer in amateyr affairs.”
Inquiries regarding membership are solicited, A bona fide

interest in amateur radio is the only essential qualification; owner- ~ -
ship of a transmitting sfafion and knowledge of the code ore not -

prerequisite, afthough full voting memborshnp is granted only fo
licensed amateurs.

All general correspondence should be addressed to the adminis-
trative headquarters at West Hartford, Connecticut.

Past Presidenis
HIRAM PERCY MAXIM, WIAW, 19141034
EUGENE C. WOODRUFF, WECMP, 1936~1940
GEORGE W. BAILEY, W2KH, 1940-1952

Officers

President . . « . . . . .. GOODWIN L DOSLAND, w¢rs~f’vf,

Moorhead, Minnesota

First Vice-President . . . . . WAYLAND M. GROVES, W5NW

P.O. Box 586, Odessa, Texas

Vice-President . . . . . . . . . FRANCIS E. HANDY, wmm""

38 La Saile Rood, West Hartford, Connect:cut

Yice-President . .
37 Broad St., Westﬂeld Massachusetts

Secretary . . <« <« AL BUDLONG, W‘BUD
38 La Salle Roud West Harfford, Connecticut

Treasurer . . . . + « » DAVID H, HOUGHTON
38 la Suﬂe Rocd West Hartford, Connecticut

*. & ¢ & »

General Manager . . . . . . . . A L BUDLONG, WIBUD
Communications Manager . . . . FRANCIS E. HANDY, WlBD_i o

Technical Director , . + . . , . GEORGE GRAMMER, W1DF
Assistant General Manoger . . . . JOHN HUNTOON, WILVQ

Assistant Secrafary . . . . . . . PERRY F. WILLIAMS, W1UED
38 La Salle Road, West Hartford, Connecticut

¢ o 9 ¢ 9

General Counse! . . . . . .« + . . PAUL M, SEGAL
816 Connecticyt Ave., Wushmgton 6 b. &

.. . . PERCY C. NOBLE, WIBVR _

DIRECTORS

Canada
ALEX REID.......... irereraaicasaas VE2BE
240 Logan Ave,, St. Lambert. PoQ
1% (ce—l)trrrlnr Willlam R. Savage...... VESEO
833 10th 8t N., Lethbrid;e, Alta,
Atlantic Division
GILBER’I‘ '[‘ CROSSLEY....... Lo W3YA

f .12, Penna. Stute University
Htate College, Pa.

Vice-Director: Charles . Radgett...... W3LVFE
725 Garden Road, Glenside, Pa.
Ceniral Division
JOHN 3, DOYLE, ., .0vuusrerrzarri.s WIGPL
4331 N Wiidwood Ave., Milwaukee 11, Wis.
Vice-Director: Cieorse F. Kelth,....... WIQLZ
RFD 2, Box 22-A, Utiea, Ti.

Dakota Division
ALFRED M. GOWAN .W@PHR

A .t

1012 South Willow Ave., Stoux 18, 8

Vice-Director: Charles (i, Compton. .. .., w BUO
1011 Fairmount Ave., bt. Paul 5, Minn,

Delta Division

VICTOR CANFIELD......xcvnn0eean W5I8SR
Rox 965, Lake Charles, La.
T 1ce-l)irrttnr Sanford B, DeFart. ... ... WARRV
227 8. Purdue Ave., Oak Ridge, Tenn,
Great Lakes Division
JOHN H. BRABB W8SPF
TOR Ford Hldg Detroit 26, Mich.

Vice-Director: Dyana ¥. Cartwright. ., ..., WauPB
2979 Observatory Ave., Cincinnati 8, Ohin

Hudson Division

GEORGE V. COORT!. JR. W20oBU
Dalsy Lan
(,‘nmmuck L. L N. Y.
Vice-Dtrector: Linyd H. Manamon...... w2vQRr

709 Seventh Ave., Asbury Park, N, J.
Midwest Division

ROBERT W. DENNISTON....,.... WONWX
Rox 631, Newton, lowa
Vlce-l)trecmr Sumner I, Toster...,.... woGQ

2315 Tinden Dr., 8.1, Cednr Raplds, Towa

New England Division
MILTON . CHAFFEE,..,,..c...... . WIEFW
53 Homesdale Ave., Southington, Conn.
Vice-Nirector: Frank L, Baker, jv..
91 Attantic 8t, N. Quiney 7

Northwestern Division
R. REX ROBERTS...c0vrereenniossn W7CPY
%37 Park Hill Drive, mmugs, Mont.

Vice-Director: Howard 8. Pyl
3434 74th Ave, S.I5, Merccr Istand.
Pacific Division

HARRY M. ENGWICHT . ......0.00sns WeHC

770 Chapman, San Jose 26, Calif.

TVice-Nrector: Ronald G. Martin, Wo6ZT
4212 Berrendo Drive, Sacramento 25, Calif.

..., WIALP
Tags.
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Roanoke Division

P. LANIER ANDERSON, JR.........W4MWH
428 Maple Lane, Danville, va,
Vice-Nirector: Thomas H. Wood........ 4A\'

1702 N. Rhett Ave,, North ('harleston, 3.

Rocky Mountain Division

CLAUDE M, MAER, JR.....: . 00,0
740 I“Lt.uette St., Denver,

Vice-Director: Card L, Smith, y
1070 Locust 8t., Denver 20, Colo,
Southeastern Division

JAMI‘SP RORN, JR..
5 First Ave N3

V‘cs-l)irettor Thomas M. Moas...,... WiHYW
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Atlanta, Ga.
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TVice-Director: virgil Tulbott WEGTE
9226 Alexander Ave., South Gate, Calit,
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5103 Linden &t., Bellair

Vice-1Yrector: Carl C,. Drumeller WS5EHC
5821 N.W. 58th 8t,, Ukl'momn. ity 12, Okla.
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“It Seems to0 Us...”

LEAGUE ELECTIONS

Seventy thousand radio amateurs — that’s
how many of us there are in the ARRL -—
gathered in one place certainly would make a
Joytul noise, with QRM worse than 75 mefers
on a winter night. Clearly it would be impos-
sible to run our affairs on a membership-
meeting basis; we are spread from Hawaii to
Halifax, from Jacksonville to Juneau. Yet
every one of us has a part in the management
of our organization through the democratic
process of nomination and election of repre-
sentatives to serve on the ARRL Board of
Directors. The Full Members in each of the
League’s sixteen divisions choose a director
every two years to represent them in the de-
termination of policy and the overall direction
of the League.

To ensure that some experienced men ure
present at each Board meeting, and to lessen
confusion at election time, the elections are
staggered; half of the divisions elect in even
vears, the other half in odd vears. This vear the
C mtml Hudson, New England Northwestern,
Roanoke, Rocky Mountain, Southwestern,
and West Gulf Divisions speak up. Details on
the nominating procedures are in the “Hap-
penings of the Month” ¢olumn, on page 53.

Particularly since each director now repre-
sents an average of over four thousand mem-
bers, these men should be the hest available,
men fully familiar with amateur radio, and
enjoying the confidence of the majority in their
division. They should be muture men of abil-
ity and stature, for they direct the affairs of
an organization whose budget runs well over a
million dollars per year.

It is up to members to ensure that good men
are nominated, before the deadline of Septem-
ber 20th. Don’t assume that someone else will
send in o petition for the candidate of your
choice; it has happened that good men have
failed of nomination because of a ““ Let (wemge
do it"” attitude. It is also wise to file the peti-
tion us svon as possible, too. Sometimes less
than ten of the signers can be located in the
membership file, thus making the nomination
invalid; in the middle of September it’s rather
late to start another petition and get it to
West Hartford by the deadline.

Each director has the responsibility of keep-
ing himself aware of League affairs in his divi-
sion, and of lenrning the needs and desires of
his constituents, through personal contact,
club visits, hamfest QS0s and letters, A pro-
posal you make in a note to your director may

well result in an action at the annual Board
of Directors meeting, and if the other fifteen
divigions concur, an idea of yours may result in
some significant change in the amateur struc-
ture. Thercfore it is important that you take
purt in the choosing of this director, and in
keeping him informed.

Once more we would like to emphasize that
you, the 70,000 voting members, are the
Leapue. Basically, you decide poliey; you rec-
ommend changes in regulations; you keep the
League’s organizational structure up-to-date;
and you oversee the total work of the League
all through your own division director. It's
true that the routine business, technical and
operational matters are handled by a profes-
sional staff of more than sixty, but only in
accordance with the wishes and directives of
the Board of Directors, who in turn derive all
their authority directly from you, the mem-
bers.

Summing up, for the League to continue as
3 strong democratic organization, and its
leadership in amateur affairs, all of its members
must be concerned about its government.

Nominate your candidate, then, and when the

ballot comes, early in October, be sure to vote.

NATIONAL COVENTION

Breathes there » ham with receiver so dead
(and stack of QST so unread) he hasn't heard
something about the 10th ARRL National
Convention in Washington, D. C.? Impossible!
But if this brief article reaches such a person,
we urge him to drag out QST for April, June
and July and feast his imagination on the pro-
gram outlined on pages 60, 63, and 66 re-
spectively. The rest of you, already scheming
to attend, can get further inspiration from the
uew dope on page 56 of the present issue.

Fourteen Washington-urea clubs, bound to-
eether in the Foundation of Radio Amateur
(Clubs, have been toiling strenuously to make
the August 15-17 affair the most memorable
ever. There are sideband, trafie, YLRL, DX,
military, v.h.f., technical, and ARRL meetings
for the hams; cruises, fashion shows and lunch~-
eons for the wives; parties, dances, floor shows,
tours and the grand banguet for everybody.

Not only will all the ingredients of a first-
class ham convention be present, but the city
itself is fascinating to visitors, and the sponsors
have arranged tours to practically every corner
of it. Raid the piggy-bank, pack the suitease,
grab the XYL and we'll see you in Washing-
ton!
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COMING A.R.R.L. CONVENTIONS

August 15-17 — ARRL National Con-
vention. Washington, D. (.

August 30-September I — Maritime
Provinces. Truro., N. 5.

September 20-21 — Dakota Division,
Sioux Falls, S. D.

September 28 — New lingland Division,
Providence, R. I.

October 45 — Midwest  Division, Des
Moines, fowa

October 10-12 — Southwestern Division,
San Diego. Calif.

October 11 — Hudson Division. Albany,
N. Y.

October 18 — Ontario Province, Hamil-
ton, Ontario

A.R.R.L. MARITIME PROVINCES
CONVENTION

Truro, N. S.—Aug. 30-Sept. 1

Truro Area Amateur Radio Operators cordially
invite all ham brasspounders, rag chewers and
others to attend the ARRL Maritime Provinces
(lonvention at the Cunadian Legion Hall in the
hub town of Truro, N. 8., over the Labor Day
week end, Aug. 30 through Sept. 1. The con-
vention registration will open at noon Saturday
followed by a motor parade through the town
late in the afternoon. The official opening ban-
quet Saturday cvening will start an evening of
speeches and socinl competitive activity., A
ehicken barbecue will be held at the formal clos-
ing of the Convention Monday noon, Sept. 1.

Registration fee of $5.00 will include all ban-
quets and hamfest participation but all must be
made in advance. Banquet reservations cannot
be guarantecd unless registration is received not
Jater than August 20. Accommodation reserva-
tions and huamfest registrations may be made
through the Secretary, Carl Crowell, VEITT,
P. 0. Box 164, Truro, N. 8.

o F-\T&‘Imﬂmi-mﬁa“@ﬁlﬂw ey

Hamfest Calend 'f

Alabama — The North Alabama tamfest Association
will hold its annual hamfest at Spring Park, Tuscumbia, un
Sunday, August i, Vor further info, contact Howard G.
King, W1ZUP, Box 304, Florence.

Georgia — The Confederate Signal Corps will hold a
hamfest on the Suutheastern lair Grounds at Lakewood
Park in Atlanta on August 17. Plenty of activities and
prizes. Registration is $1.00, plus barbecue ticket of $1.50.
For further info contact Virgil D. Baker, jr., E4CFN, 115
Womack Ave., East Point,

fllinois — The Hamfesters Radio Club is holding its
24th annual picnic at Santa Fe Park, 9100 South Wolf
Road, on Sunday, dugust 10. From the east, take Route
4A (Archer Ave,) to 87th $t, in Willow Springs, and turn
west tn the wrove, From the west, take Route 6 to 79th
St., then cast to Wolf Rd. The park has modern facilities,
parking, tables., shade, There will he radio displays and
lectures, food and refreshments. events and prizes. Swap
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tables, Advance Jdonation $1.00, or $1.50 at the gate, For
further info or for tickets, write to R, R, Balfour, WOPBM,
8213 Kingston Ave., Chicago 17.

Iltinois — The Egyptian St, Louis Hamboree and Picnic
will be held on Sunday, Angust 24, at the Egyptian Club
grounds just across the Mississippi river from North St,
Louis on Highway 6. Signs will mark the spot, and the
frequencies 50, &6 Me., 29,610 ke, and 3940 ke, will be
monitored  for mobiles. * Diver” Delps, WOQMG, will
entertain the children, while WQDY will take carc of the
adults, Sidebanders will hold their ananual Tri-state meet-
ing at 2 r.u, Contests und prizes. Food and drinks on the
grounds. No admission charge. For further info, write
W, H. Guhman, WEWPS, 317 No, Meramee Ave., Clayton
5, Mo.

Indiana — The Big Bull Hamfest will be held at Iigh-
land Park, Kokomo, un Sunday, August 10, from 10 a.n.
to 4 e.M. Bring the family and the picnic basket. Lots of
playground and table space. (ontests and prizes for all,
Registration $1.00. For further info, contact W. Jerry
Smiley, WODKR, 1826 W. Madison St., Kokomo.

Indiana — The Tri-Btate Amateur Radio Society will
hold its annual hamfest on Sunday, August 24, at Baurer's
Grove, Evansville, Games, contests and prizes, You ean
bring your own lunch, or make reservations for food. Drinks
available on the grounds. Mobiles check in on 75, 10 or &
meters. Advance registration is $2.00, or $2.50 at the gate,
For further info write Wilbur Weisling, \WWOOVB, 719 North
Main $t., Evansville,

Towa — The (lentral Iowa VHF Club is sponsoring a
family picnic at Lake Ahquabi State Park, just south of
Indianola, on Sunday, August 17, Potluck dinner, Drinks
will be furnished. Prizes. WOSMJ. 8 will be on 50 Me. to
talk in mobiles, SBwap and sell tables. For further info
eontact Jim Cessna, W@SALJ, (ndianola.

Kansas — The Kansas-Nebraska Radio Club will spon-
sor its annual hamfest on Sunday, August 3, at the National
Guard Armory in Concordia. This is an all-day affair, with
i picnic dinner at noon and games and prizes in the after-
noon. For further info contact A, B. Reeves, WHIEQ,
1108 Hillside Drive, Concordia,

Louisiana — The Crula Amateur Radio (lub is spon-
soring a hamfest on August 31 in Alexandria, but we have
no other details.

Michigan — The annual picnic of the Saginaw Valley
Amatenr Radio Ass'n will be held Sunday, August 3, at
Ojibway Island Park in Saginaw. No advance registration,
For further info contact Max W, Thomas, W8SXY, 116
No, Michigan Ave., Saginaw,

Michigan — There will be u hamfest and picnic on Sun-
day, August 2, at Allegan County Park, Bring your own
lunch. For further details contact Harold J. Fausnaugh,
WB8JITIU, RFD 2, Lawrence,

Minnesota — The Saint Cloud Minnesota Radio C'lub
will hold its annual picnic bamfest on Sunday, August 10,
Registration will start at 1000 at Wilson Purk on the east
bank of the Mississippi. Dobile field strength contest,
hidden transmitter hunt on ten and seventy-five, oldest
and youngest hams present, garnes and prizes, Huge shelter
hiouse in case of rain. Bring your own lunch — free coffee
provided. Playground, swings. slides und switnming., Regis-
tration of $1.00 per cull includes the family. For further
info, contact Bob Molitor, WERVO, 315 7th Ave. N,, St.
Cloud, Minn,

Mississippi — The Biloxt Amateur Radio lub will
hold a bamfest on 23-21 August, at the Community House

(Continued on page 54)

OUR COVER

The mysteries of this month’'s cover will
soon be revealed if you will proceed di-
rectly to the facing page and start in
MeDonald’s article on an image transmis-
sion system. Part II of this two-part series
will be slong next month.

QST for



A New Narrow-Band Image

Transmission System

In Two Parts

Part [—Principles of Slow Scan Picture Reproduction

BY COPTHORNE MACDONALD * W4Z11/2

tional wide-band TV system and various
mechanical-scanning fascimile systems have
heen the only common methods of transmitting
images by eleetrical means. Recently, however,
another method has been used to transmit images
over wire lines. This method involves using
television type pick-np and reproduction devices
with slow scanning rates to produce narrow band-
width video signals.
The Bell Telephone Laboratories’ ““Picture-
Phone’ system uses a live pick-up camera to
*49 8t. Mary's Place, Nutley, N, J, ' -

F()R THE past twenty years or so the conven-

In this cathode-ray picture fransmis-
sion system, facsimile communication
becomes possible without moving
parts. By thus eliminating the preci-
sion mechanical scanners and repro-
ducers used in ordinary facsimile,
picture iransmission and reception
by amateur stations is made imme.
diately practicable. The final record
picture is easily made by photograph-
ing the receiving cathode-ray tube
display, or the composite video and
sync signal can be recorded on mag-
netic tape with any home-type re-
corder, for playback at any subse-
quent time.

The system takes no greater band
width than voice communication, and
the signal can be transmitted and re-
ceived with any equipment suitable
Ffor phone work.
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Above: These three units contain all the specialized
picture fransmitting and receiving equipment,
ready to be connacted to an ordinary phone frans-
mitter and commuynications receiver, The shielded
chassis at the left contains the sync, sweep, power
supply, and receiver amplifier circuits. The detec-
tor, low-pass filter and 5-inch cathode-ray tube for
receiving are in the center unit. At the far right is
the light-tight box containing the flying-spot
scanner. The modulator chassis is mounted on the
rear of the scanner unit.

generate the video signal, a magnetic storage
drum to frecze the action, and special “*Iatron”
image-storing cathode-ray tubes to reproduce the
image. A 60-line picture, 40 lines wide, is scauned
once every 2 seconds and can be sent over ordi-
nary phone lines.

Dage Flectronies developed a system for use
with ‘“high-fidelity”” phone lines which are flat
from 60 c.p.s. to 5000 c.p.s. or higher. Both
these systems employ expensive components
and, conscquently, have not been widely used.

Upon reading about these *‘wired” systems
the writer became intrigued with the possibility
of utilizing the slow-scan principle for image
transmission by radio. In September, 1957, he
started the design and construction of a low-cost
slow-scan system which is especially adapted to
the transmission characteristics of amateur phone
equipment. This work was undertaken as a
personal project in an independent problem course
at the University of Kentucky.

Brietly, the system uses a eathode-ray tube
flying-spot scanner to develop u 120-line picture,
seanned once every b seconds, from a slide em-
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hodying an inexpensive photographic negative,
The video output of the scanner amplitude-
modulates a 2000-c.p.s. carrier, resulting in an
sudio-frequency signal consisting of the 2000-
e.p.s. carrier and video side bands extending both
ways in frequency to 1000 and 3000 c.p.s. This
signul is then fed to the radio transmitter’s
modulator. At the receiving end, the audio-
frequency output of the communications receiver
is processed and the picture is presented on the
sereen of a low-cost electrostatically-deflected
athode-ray tube with o long-persistence Pz
phosphor.

The system can be used with almost any
amateur phone transmitter and receiver with no
changes necessary in the regular siation equip-
ment. The slow-scan unit merely plugs into the
transmitter mike jack and receiver headphone
jack. Air tests on the 11-meter band indicate that
conditions and equipment which give good phone
transmission, with & reasonably good signal-to-
noise ratio, will also transmit satisfactory pic-
tures. The actual type of modulation used in the
transmitter seems to be relativelv unimportant
s0 long as the audio output of the receiver is a
reasonably good replica of the input to the trans-
mitter modulator. Plate modulated a.m. was used
in ull the tests made so far with good results, as
the pictures show. Kleven-meter s.s.h. was non-
existent in the Iexington area during the testing
period, but this mode of transmission should be
quite satisfactory, and the required frequency
aceuracy of the reinserted carrier should actually
be less than for phone reception. N.fm., with
limiter stages in the receiver, could be used to
reduce the effects of fading on picture trans-
mission.

While the system presents a less detailed image
than conventional facsimile it is adequate for
many purposes, and the system is superior to
existing {acsimile in certain other respects. For
one thing, the transmission time is a few seconds

instead of minutes. This increases tHexibility of
operation by permitting rather rapid alternation
of voice and picture transmission over the same
cireuit. This would, of course, be of vital impor-
tance in emergency work where all transmissions
must be kept short. Also, by presenting ten scans
every minute iustead of one every few minutes, it
should be possible to dodge the intermittent inter-
ference so prevalent on the ham bands. Also, the
slow-scan system uses inexpensive and readily-
available components, and if cost is not a factor
a live-pickup Vidicon camera could easily he
added to the system. The slow scanning rate,
of course, requires that all images be still, but
this should not be too great a disadvantage with
the type of material which the ham is likely to
transmit.

The System

The important system characteristics are listed
below:

Number of lines: 120

Aspeet ratio: 1:1 (square picture shape)

Vertical repetition rate: 6 seconds

Horizontal frequency: 20 c.p.s.

Modulation: Amplitude-modulated 2000-c.p.s.
subcarricr. (White level, 0-20 per cent of maxi-
mum amplitude; black level, 50 per cent to 75
per cent of maximum; syne level, maximum
amplitude.)

Pass band required: 1000-3000 c.p.g.

Synchronization: Maximum-amplitude carrier
bursts coineiding with retrace periods. (Approxi-
mately 0.015 sccond for vertical pulse and 0.0015
second for horizontal.)

Many possible combinations of sweep times,
aspect ratios, and audio carrier frequencics were
studied in an sttempt to find the most suituble
combination. The maximum possible verticul
sweep time is limited to about 8 seconds because
the brightness of the P7 phosphor on the receiver
cathode-ruy tube face decays too rapidly to

This picture shows the kind of resolution that
can be obtained with the 120-line scanning
system described here. Taken off the monitor
during transmission,
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FLYING SPOT SCANNER
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~ AMP. TRANS.
SWEEP SYNC. 2ke. 0SC.
PICTURE TRANSMISSION
LOW FULL aubIo COMM.
PASS «— WAVE FREQ :
FILTER DETECTOR) AMP. RECEIVER
RECEIVER
CRT.
) BLANKING
SWEEP SYNC. ey

]

PICTURE RECEPTION

Fig. 1 —The separate fransmitting and receiving setups are shown in this block diagram,

retain bright picture detail much longer than this.
The 1:1 aspect ratio is a picture shape which
makes cfficient use of a round cathode-ray tube
sereen, and does not favor the viewing of hori-
zontal objects us the usual 4:3 uspect ratio does.
The band-width requirements of the flving-spot
seanner video output are d.c. to approximately
1000 e.p.s. The 2000-c.p.s. subcarrier frequency
was chosen beeause it permits the upper video
side band to full within the 300-3000-c.p.5. pass
band considered representative of current ama-
teur practice, and provides at leust two cyeles of
carrier for euch cyele of modulating frequency.

Modulation polarity was sclected to muake low
level represent white and high level represent
hlack, fuor two reasons, First, the synchronizing
pulses, being at the infrablack level, will blank
the cathode-ray tube reirace if the receiver retrace
and syne trigger time is less than the duration of
the syne pulse, Second, strong noise pulses appear
black rather than bright white as they would if
high amplitude represented white.

Simple rectangular pulses lasting the duration
of the retrace period permit synchronization of
the receiver sweep oscillators. Since the vertical
pulse is only ahout one-third the length of a
seanping line, it is completed well before the next
horizontal svne pulse starts. This avoids the
need for serrating the vertical syne pulse to pre-
vent upsetting the horizontal sweep, us is necves-
sary when the pulse is over one line in length.

The picture transmitting and receiving eireuits
were combined in a single wnit with common
power supply and sweep eircuits, in order to keep
the cost as low as possible. As shown in the block
diagram of Fig. 2, send-receive switches make
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the appropriate syne connections and, on “trans-
mit,” also feed the output signal into the video
receiver to permit the outgoing picture to he
monitored on the receiver eathode-ray tube
(Va). The simplified block diagrams in Fig. 1
represent the ecireuit connections on “transmit”
and on ‘“‘receive.”’ These diagrams, along with
the details of the Fig. 2 block diagram, will be
explained in the discussion to follow. Actual
cirenitry and mechanical details will be described
in Part 11 of this article.

Picture Transmission

The flying-spot scanner consists of a light-
tight aluminum box with a 908-A cathode-ray
tube (Va) mounted at one end. The tube faces
the other end where & 931-A photomultiplicr
tube (V1) is mounted so that light from the
eathode-ray tube will strike it. A slit in the side
of the box directly in front of the eathode-ray
tube allows insertion of a slide, which consists of a
size 120 or 620 photographic negutive mounted
on a 3 X 5-inch cardboard frame. The slide is
held in position in the seanner by its cardboard
erlges in such a way that the transparent portion
of the slide is in intimate contact with the glass
face of the 908-A cathode-ray tube. Thus uny
light which appears on the surface of the 908-A
pusses through the photographic negative before
it strikes the photocathode of the photo-multi-
plier tube, some & inches awuy.

In operation, a small bright spot on the cath-
ode-ray tube face is cansed to sweep across the
tube in raster fashion by the horizontal and
vertical sweep voltages. The 00R-A is a 3-inch
electrostatically deflected tube with a P5 very-
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short-persistence screen, whose brightness decays
to | per cent of its orginal value in 35 micro-
seconds, The spot, therefore, remains a spot at
the sweep frequencies used and does not leave a
“tail” of undecayed brightness bhehind it as it
sweeps across the tube. The spot faintly illumi-
nates the cathode of the 931-A photomultiplier,
and the intensity of the illumination is inversely
proportional to the photographic density of the
negative at a point directly in front of the spot.
The small photocathode eurrent is amplified
approximately 40,000 times by the secondary-
emission action of the dynodes. The voltage
across the multiplier anode load resistor is, then,
a video signal whose instantaneous amplitude
follows the variations in picture brightness as the
negative is scanned.

Plate-coupled 68N7 multivibrators are the
heart of the sweep and syne generation eircuits.
The 20-c.p.s. horizontal multivibrator (V;y) is
synchronized with the 60-evele power line, not
only as a convenience in keeping its frequency
constant, but to insure that any hum in the
video will result only in variations in picture
shading, not diagonal hum patterns. The vertical
multivibrator (Vyg), with a period of about 6
seconds, is triggered by the horizontal oscillator

during & horizontal retrace period. This insures
that the vertical retrace will always oeceur at
the beginning of a line, which 18 necessary for
proper positioning of the vertical sync pulse.

Sweep capacitors, charged through resistors
from B+, are dischurged during retrace periods
by current from the multivibrators, channeled
through isolating diodes (V15). The saw-toothed
voltage developed across each capacitor is coupled
directly to the grid of its associated sweep ampli-
tier, half a 6SN7 (15). One of the horizontal
and one of the vertical deflection electrodes of the
008-A are internally tied to the tube's anode which
is returned to a positive centering potential,
The other detection electrodes are connected to
the Vs plates, putting the varying saw-toothed
plate potential directly on ithe deflection elee-
trodes.

The rectangular pulses developed by the
multivibrators during the retrace periods are
combined in & dual-diode tube (1712) to form a
composite syne sigual., This signal i eoupled
to the photomultiplier load resistor where it is
added to the video signal. The grid of a d.e.
amplifier (34 — triode half of a 6U8) iz also
connected to this point. Bince the syne pulses
drive the triode bevond cutoff, the output voltage

Fig. 2-—Complete block diagram, showing transmit receive switching and stage functions.
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consists of video during the sweep period and of
syne pulses, clipped to constant amplitude, dur-
ing the retrace periods. The ratio of sync level
to video level is controlled by the cathode-ray
tube’s brightness control, increased brightness
raising the video level and redueing the ratio.

Since the video signal at this point has impor-
tant components from d.c. to 1000 c.p.s., it is
evident that it cannot be applied directly to the
ordinary transmitter modulator which attenuates
frequencies below about 300 c.p.s. To surmount
this difficulty, the video is directly coupled to
the control grid of a 6ARS sheet-beam tube used
as a balanced modulator (V4). This tube can be
thought of us u miniature beam tetrode with
two plates and two deflection electrodes. In opera-
tion, the 2000-c.p.s. output of a synchronized
electron-coupled Hartley oscillator (V3 ——pen-
tode half of the 6(I8) is applied in push-pull to
the deflection electrodes in the 6ARS8. This
wuses the electron beam to be deflected back
and forth from one plate to the other at the
2000-c.p.s. rate. The beam current is controlled
hy the grid voltage and is therefore proportional
to the level of the video signal. The output is
tuken from the plates through a push-pull
transformer. The balanced push-pull connection
prevents the original 0- to 1000-c.p.s. video signal
from appearing in the output, the only output
being the 2000-c.p.s. carrier and its side bands.
This output may be connected directly to the
transmitter modulator. It should be noted here
that, although the image source is a photographic
negative, signal polarities have been handled so
that the transmitted image is positive — that is,
clear negative is black level, dense area is
white.

Picture Reception

A three-stage audio-frequency amplifier, using
a 6SL7 (Ve) uud a 6F6 (Vy), amplifies the signal
from the communications receiver (or directly
from the video generator) to a peuk level of about
100 volts. This signal ig coupled through an iso-
Iation transformer to a full-wave diode detector
(V). The output of the detector is fed to the grid
of the 5UP7 cathode-ray tube through s low-pass
filter which passes 01000 e.p.s. without attenua-
tion or excessive nonlinear phase shift, but which
effectively removes the ripple.

The 100-volt signal is also spplied to an if.
type full-wave triode syne separator (Vi) which
separates the syne pulses from the composite
svne and video signal. These pulses (actually a
series of short pulses; oune for each alternation of
the 2000-c.p.s. carrier) are amplified by the two
halves of a 6SL7 (V5), one output going to
synchronize the horizontal multivibrator, the
other to an RC integrating circuit. The vertical
pulse iy approximately 10 times as long as the
horizontal pulse, and the higher integrator output
voltage, when driven by a vertical pulse, is suffi-
¢ient to separate the vertical from the hori-
zontal.

In conventional TV the vertical oscillator is
brought into sync by changing the oscillator
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Test picture transmitted by radio over a 7-mile path. The
signal-fo-noise ratio (peak sync pulse amplitude to peak
noise, 12 db.) was in the range where
“'snow’ is evident in the picture.

frequency slightly, This could be a lengthy
process with an oscillator that makes only one
sweep every six seconds, To solve this problem
the integrated vertical syne pulse is used to fire
an 884 gas triode (V). The 884 plate is dircctly
econnected to one of the vertical multivibrator
plates, providing positive triggering action during
almost any part of the vertical sweep period.

Since the retrace times on receive are the same
as on transmit, and since an appreciable time is
required for vertical sync pulse integration,
blanking of the receiver cathode-ray tube is not
assured. To insure blanking, a neon-bulb relaxa-~
tion oscillator, fired by the vertical multivibrator
plate voltage during retrace, is coupled to the
receiver audio amplifier. The burst of tone signal
from the oscillator is amplified, detected, and
fed to the cathode-ray tube where the voltage
extinguishes the beam for the entire retrace
period. :

Tests

Since the transmitting and receiving circuits
use the same power supplies, sweep ovscillators,
and sweep amplifiers, it was impossible to have
the actual picture transmitter located at one
point and the picture receiver at another. In
order to conduct tests, therefore, it was necessary
to tape record the audio-frequency picture signal.
While even the home-type recorders have ade-
quate frequency response, some of the less ex-
pensive machines have appreciable “wow” or
other forms of instantaneous speed variation
which cause a slight skewing of lines in the
picture. The effect is most noticeable when view-
ing an image containing vertical lines, and ap-
pears slight in an image of a fuce.

Incidentally, tape recordings could be a big
help in getting started with this mode of trans-
' (Continued on page 140)
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Fig. 1—Circuit of the 12-volt converter. Unless indicated otherwise, capacitances are in uuf.; all resistors are ¥z watt and
values are in ohms. C; should be silver mica; all other capacitors may be mica or ceramic,

Ly, Ls—10 turns No. 28 enam., wound over ground end of
associated coil.

1re THE development of transistor auto
;x/ radios, many hams have found to their
sorrow that their standard converters will
not work, since these receivers have no vibrators
or transformers. A closer look will disclose, how-
ever, that the usual “transistor” radio actually
employs a combination of transistors and tubes.
The tubes in some of these reccivers are of the
conventional tvpe, but in most cases tubes of
the newer series that operate directly from a
12-volt battery are used.
A trial was made using these tubes in g 75-

Mobile Converter
—No B Plus

Many of the newer cars are equipped
with transistor radio recetvers having
no B supply that can be used to power
a mobile converter. W5ZCC solves the
difficulty with a simple fixed-tuned
converter using 12-volt tubes.

75-Meter Unit for
Transistor Car Receivers

BY WILLIAM E. LaFARRA* WBZCC
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Ly, Ls, La—32 furns No. 28 enam., close-wound on Y4-inch
iron-slug form {CTC 1S-3 form).
Ls—10-mh. r.f. choke.

meter converter, and it was found that they per-
formed very satistuctorily. To keep the system
simple, it was Jdecided to use the h.e. receiver as
a tunable LI, so that it would not be necessary
to provide for tuning the converter. The con-
verter could be preadjusted and mounted in an
out-of-the-way place in the car. No connections
fo the ear receiver are vequired other thau to
plug the output of the converter into the antenna
jack of the ear receiver. The unit can be huilt
using all new parts for less than ten dollars and o
small utility box will house all of the components
as shown in the photographs.

The circuit is shown in Fig. 1. A 12AF6 r.f.
amplifier feeds a 12AD6 pentagrid converter.
The tuning of all cireuits is fixed. The high-
frequency oscillator operates at 3000 ke, About
the only eritical component is the oscillator
padder 3. This should be a silver-mica unit to
keep frequency drift to a minimum.

Adjustment of the slug of Ls will determine
where the band comes in on the broadcast dial.
I've got mine adjusted so that a 3800-ke. signal
comes in at 800 on the dial, u 3000-ke. gignal at
900 ke. and so forth. Then reading signal ire-
quency is merely a matter of adding 3000 to the
dial reading.

Tuning of the converter is best done at night
when there are plenty of signals on the air to
work with, The mobile antenna should have been
previously tuned to resonance. With the b.c.
receiver tuned to 800 ke., adjust the slug of the
oscillator coil Lg. At least o few of the stronger
signals in the 75-meter band should be heard.
If none is heard, the oscillator is in all probability
vot functioning. Reversing the connections to
the tickler winding Lz should make the cirenit
oscillate, If a high-resistance voltmeter is handy,
a negative-voltage reading of 5 or 6 volts from
Pin 1 of the 12AD6 to ground should indicate

%P, (. Box 48, McGehee, Arkansas. T
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The 12-volt converier is assembled in a
3 X 4 X 5-inch aluminum box. The
12AF6 is to the left and the 12AD6
converter tube to the right. The
shielded lead to the right goes to the
broadcast antenna jack,

proper operation of the oscillator.

Once the oscillator is working, it is a relatively
simple mutter o move the incoming signals up or
down to the desired spot in the b.c. band by
adjusting L4. Relatively weak signals should be
used while adjusting the slugs of e and Lz for
maximum strength. If vou have waited until
night, you should hear several out-of-town signals
coming through. These signals should preferably
be around 3900 ke. (900 ke. on the car radio).
Peaking the converter up on 3900 ke. should

provide complete coverage of the 75-meter phone
band. However, if most of the operation is to he
around some particular frequency, adjustment of
the slugs on a weak signal there will give peak
performance on that frequency.

After a final adjustment, the sensitivity was
compared with that of a commercial converter
and the comparison was very favorable. Filament
current constitutes practically all of the drain
from the battery, since the plate current of the
12-volt tubes is in microamperes. The filament
drain is 150 ma. per tube. This converter and our
transistor radio combined draw a total current
of less than one ampere, which is a very desirable
feature for mobiling,

If you are interested in a more eluborate con-
verter of this type, I refer you to a previous article
in QST for September, 1956.! For my purposes,
the simpler 78-meter converter described here was
entirely adequate sinee this is the popular band
in this area. However, this type of converter
could be made for any other single band desired.

- lW(T,‘;‘h‘a.mbem, “Something New in High-¥requency Mobile
Clonverters,” ST September, 1956,

Inside view of the 12-volt converter. La is in the upper

left-hand corner with [ils below it. L3 {above} and

Lilz {below) are to the right. The antenna connector at
the right-hand end is a b.c. antenna input jack.

- Stravs "5

What’s in a name? WOGBES tells us that

W3DUZ lives on Lux Lane.

The annual field day of the Radio Society of

August 1958

Bermuda will be held on August 9 and 10. The
VP9s will be competing for the Phillips Challenge
Cup, and hope that all hands will be watching
for them on phone and ¢.w., 10, 15 and 20 meters.
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Keeping Equipment Cool

Heat Disposal in Low- and Medium-Powered
Electronic Assemblies

BY RONALD L. IVES*

e

T

LT

HENEVER THE power input to an electronic
device exceeds the power output, the “lost
energy” must be disposed of somehow,
usually as heat. As no electronic device is 100 per
cent efficient, the problem of heut disposal is
always with us.

Most engineering texts on heat disposal are too
involved and theoretical to be of much use in
solving practical problems. The majority of prac-
tieal works, of which there are many, give rather
good empirical data for installations involving
kilowatts and megawatts, but are strangely silent
regarding the problem of keeping an assembly 17
by 8 by 10 inches, with an internal dissipation of
55 watts, at a temperature below 180 degrees F.

Practical heat disposal may be divided very
roughly into four broad categories, which are
somewhat interrelated and overlupping. Any im-
provement in one category will usually result in
some improvement in at least one of the others.
These categories are:

1) Over-all heat reduction.

2) Localized heat reduction,

3) Localized thermal stabilization.

4) Heat exclusion.

The primary aim in over-all heat reduction is

=

# 251 Lincoln Ave., Palo Aito, Calif,

There was a time when the problem of eliminating excess heat in amateur equip-

ment was rarely given any consideration.

closures were rare, and operation was intermittent enough so that high operating

temperatures were only oceasionally responsible for component failures. Not so

today, what with the necessity for good shielding. As this article shows, there is a
great deal more to effective heat disposal than simply adding a fan.
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Layouts were generous with space, en-
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to make an assembly that will mn cooler. To
have a minimum of heating in any assembly, keep
the power input to & minimum, and use the most
efficient eircuits possible. Don’t overload any
component, for the heat output of most electrical
devices increases faster than the useful power out-
put after the optimum operating point is passed.

Electrical Efficiency

Use of efficient components suggests employ-
ment of selenium or silicon power rectifiers in
place of tubes; LC rather than RC filters; semi-
conductor diodes in place of thermionic diodes;
minimum-drain bleeder resistors; low-drain volt-
age regulators; capacitative, rather than resistive,
#.¢. voltage dividers; and even use of high-volt-
age filaments in some cases. Operation of tubes at
minimum practicable voltages (such as 150 in
place of 300) reduces not only heat production
but also power-supply requirements.

To cite only one way in which heat production
can be reduced in an electronic assembly, let us
take the casc of a power supply using a 5174 recti-
fier. Heut production here will be 15 watts from
the filament, up to 4 watts plate loss, and a mini-
mum of 1 watt core and copper loss in the trans-
former - totaling about 20 watts. If we sub-

«

Fig. 1—Air vents to permit convective cool-
ing of a monitor receiver,
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Fig. 2—Vents in small electronic device to facilitate con-
vectional cooling. A similar vent is provided in the chassis
shelf, inside the case, fo provide an “open” air channel.

stitute selenium rectifiers, heat production will
promptly drop to about 5 watts, because we have
climinated the filament heat from the assembly
entirely. Selenium rectifiers are both bulky and
vostly, particularly in the higher voltage ranges,
but produce much less heat in operation than a
thermionic rectifier. If we now replace the sele-
nium reetifiers by silicon rectifiers in appropriate
voltage range, the four watts of plate loss pro-
duced in the original 504, or its equivalent pro-
duced in the selenium rectifiers, drops to about
0.5 watt, because of the very low voltage drop in
silicon rectitiers. We have also raised the output
voltage of the rectifier-filter system for the same
reason, and the total heat production from the
power rectifier and transformer is now in the
neighborhood of 1.5 watts, or about 7 per cent of
what it was at first.

Chassis

[lse of a conductive chassis, with as large a
surface area as possible, will facilitate equaliza~
tion of internal heat and rapid cooling by con-
duction — aided by convection in most insiances
-~ a5 well as by radiation, which oceurs at the
surfaces of sll components and over all parts of
the chassis, Most rapid conduction will oceur
with u copper chassis, but steel, which also
furnishes magnetie rhielding and mechanical
rigidity, is usually the optimum material. Alumi-
num, although a fairly good eonductor of heat,
has somewhuat unhappy meehanical properties
for many applications.

Use of chassis brackets not ounly increases
mechanical strength but also adds to the surface
area of the chassis, facilitating cooling by radia-
tion and conveetion, provided there is a conduc-
tive hond between the chassis and the end
brackets. In general, if the bond between chassis
and brackets is a good electrical conductor it will
be a good thermal conductor also.

Air Vents

Last, but by no means least, adequate vents
for convectional air circulation, and hence con-
vectional cooling, must be provided. 1f an elec-
tronic asserbly is completely boxed in so that
ponvection vooling does not take place or is
sharply restricted, cooling will oceur only by heat
conduction to the enclosure, and thence by
radiation from it. As the thermal conductive
path to the enclosure may be of high resistance,
und since the trapped air between the assembly
and the enclosure is a poor conductor of heat, the
asscmbly will teud to operate at a very high
equilibrium temperature.

If adequate paths for convective cooling are
provided, as by inlet and outlet vents with un
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uninterrupted air path between, couvective cool-
ing will take place automatically, appreciably
lowering the equilibrium temperature.

Arrangement of air vents in & medium power
assembly ~ a 10-tube, six~-band monitor receiver
which consumes 65 watts — is shown in Fig. L.
Hpper-level vents permit heated and expanded
air to escape, lo ver vents allow cooler air from
the environment to enter. Rubber feet on the
case bottom keep the hottom vent unobstructed.
[t is important that both top and bottom vents
be provided. 1f the lower vents are omitted cou-
vection will not take place, because there is no
inlet for cooler “replacement” air. Remember
that a chimney will not draw if the stove draft
i elosed!

Venting arrangements for a smaller assembly,
dissipating only about six watts but somewhat
temperature sensitive, are shown in Fig. 2. A
similar vent is provided in the chassis itself, to
permit *through” air eireulation.

Vent apertures should also be provided in
the tops of chassis and other *“inverted box”
structures to prevent entrapment of heated air.
Unless these are provided, localized ““hot spots”
may oceur under the chassis, leading to seem-
ingly mysterious failures of components even
though the entire assembly operates at an av-
erage temperature far below the maximum for
the specific items,

Local Heat Reduection

Localized heat reduction ig desirable or neces-
sary in most electronic assemblies because some
componeuts will operate indefinitely at relatively
high temperatures but others will fail promptly
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Fig. 3—Thermal shielding in a pulse amplifier.

if heated to much lesser values. For example,
ceramic~insulated fixed resistors will operate
satisfactorily above the melting point of soft
solder, while tube bases come loose at about
150 degrees (! and electrolytic capacitors, in
general, imitate Vesuvius at temperatures some-
what below 90 degrees €.

The gencral method of localized heat reduction
is to prevent heat from normal “stoves’ from
reaching temperature-sensitive components, This
is nccomplished by use of heat hafiles, guided
conveetion, und insulation. One example of
thermul shielding, to prevent cooking of dry
electrolytic capacitors by tube heat, is shown
in Fig. 3. Here, a high-power pulse amplifier
tube, which dissipates considerable power, is
surrounded by s tubular shield. This reflects
back much radiant heat and acts as a chimney
to expedite convectional eooling. Note that the
bottom of the eyvlindrical shield is open so it will
“draw.” Between the power rectifier, at left,
and the capacitors is a vertical plane baffle which

Fig. 4—Use of heat baffles and chassis vents to fower
capacitor femperatures and keep internal chassis tem-
perature down.

reflects back heat from the rectifier and guides
local convections up both its surfaces. As these
hattles function principally as reflectors, their
surfaces should be bright. Without these heut
bafHes eapacitor life was measurable in hours of
operation, und not many hours at that. With the
baffles in place, the operating life of the capaci-
tors was extended to years, so that the equip-
ment, beeame obsolete hefore they failed.

Another installation using baffies to reflect
heat away from a eapacitor bank, along with
chassis vents to keep internal temperatures
within reasonable limits, is shown in Fig. 4,
Socket mounting of the capacitors here insulates
them against heut conducted along the chussis
surface.,

Temperatures of many components, such as
resistors, can be lowered by use of oversize
components. If a [-watt resistor is clectrically
necessary and the assembly runs hot, substitu-
tion of a 2-watt resistor will sometimes be help-
ful. This lower temperature is not due to lower
dissipation. If the resistor dissipates one walt,
it will do so regardless of its nameplate rating,
but a higher-rated resistor is physically larger
and has u larger radiating surface, so its equili-
brium temperature will tend to be lower.

Mounting of tubular elements, such as re-
sistors, with through bolts and massive brackets
will facilitate conduction of heat from the com-
ponent to the chassis. Again, this will not reduce
the amount of heat produced, but will conduct
it away from the source more rapidly, lowering
the equilibrium temperature,

Rectifiers

Selenium rectifiers in most amateur and some
commercial equipmeni are operated somewhere
between maximum recommended current and
the “stink point.” In addition, thev are com-
monly stuck in an unvented corner of the chassis
~-creating, so far as the roctifier is concerned,
& sort of autocrematorium, as in Fig. 5, lower
left.

Much of this trouble can be climinated by
use of adequately sized rectifiers, or even over-
sized rectitiers (more radiating aren for the
wattage to he dissipated): and by mounting them
above chassis, as in Fig. &, upper left and right.
Use of w4 through holt and heat conductive
bracket will be found helpful in eliminating
unwanted heat. A pair of small selenium rectic
fiers mounted in this manner is shown in Fig. 5,
lower right.

Perhaps the most satisfactory mounting for
the smaller selenium rectifiers is by bracketing
them over a relatively large chassis hole, us
in Fig. 6. Here convectional vooling is at a
maximum, conduction vooling is facilitated by
the center bolt and brackets, and wiring to the
lugs is made easy sinee they project helow the
chassis top even though the body of the rectifier
is above it,

Power Tubes
By use of suitably vented sockets, a large
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power tube can be made to drive con-
vections that will ventilate » large part
of an eleetronic assembly. By mounting
a standard socket in a vented sunk
assembly, as in Fig. 7, air from under
the chassis will be sucked out and up-
ward by the conveetion about the power
tube, provided a vool air inlet is also
present under the chassis, This particu-
lar vented sunk assembly, heavily chro-
mium plated and quite ““professional
looking,” is found in most plumbing
shops where it is usunally ealled a sink
strainer.

Cureful arrangement of components
will often remove most of the problems
of heat disposal without the use of com-
plicated or costly special devices, One
example of this is shown in Fig. 8, where
the major heat producers, the power
rectifiers {A) are surrounded by the
transformers and chokes of the power
supply, which are substantially heat-
immune. A heat baffle (B) is placed be-
iween the audio power tubes and the
nearest electrolytic capacitor, to pre-
vent cooking it. Capacitors are pro-
teeted against heat from the two adja~
cent 12AU7s by wide spacing (C). Con~
vectional cooling of both the chussis
shown and of chassis sbove und below
it 1s assisted by leaving the speaker well
(D) open at both top and boftom.

-

Fig. 6—Recommended mounting for selenium rectifiers.
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Fig. 5—Selenium rectifier mountings.

Thermal Stabilization

Tocalized thermal stabilization is necessary
or desirable when frequency is countrolled by
heat-sensitive components, which includes almost
all components except zero temperature coeffi-
cient erystals. One of the best methods yet de-
veloped involves the use of insulated compart-
ments with the temperature controlled thermo-
statically. This is substantially a crystal oven, for
which many adequate designs are known.

Additional thermal stabilization can be pro-
vided by mounting the temperature-scnsitive
device on or in » block of some substance with
great thermal mass, such as an iron or brass
block. If the temperature-control device, such
as a thermostat, is mounted on the surface of
this block and the thermally sensitive equipment
(such us u erystal) within it, internal temperature
variations ean be held to a very small fraction
of those at the thermostat.

By use of “thermal ballast,” plus shielded
and insulated containers, plus a sensitive thermo-
stut or series of them, the temperature at the
critical point ean be held constaut to any ac-
vuracy desired (except 100 per cent!) and stabili-
ties of plus or minus 0.01 degree . are rather
sasily attained,

Where lesser temperature stability is needed,
as in most amateur and commercial equipment,
thermal stabilization is commonly obtained and
maintained by leaving the equipment turned
on at all times, If the installatioh as u whole is
fairly massive, rather gratifying thermal stability
can be uttained in this manner.
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Fig. 7—Vented sunk socket mounting for power rectifier.

Isolation

Thermal isolation of a heat-producing com-
ponent, so that itg heat will not affect adjacent
components and so that the heat produced by
adjacent components has little cffect on its
equilibrium temperature, is attained by use of
basal insulation and concentrie lateral shields,
vented to facilitate convection, as in Fig. 9. At
the extreme left is the entire shield assembly.

To its right is the outer *‘chimney,” vented to

allow influx of cooler air at the bottom. Next is
the tube, mounted in an elevated and insulated
socket, to reduce conduction of heat to and from
the main chassis. At extreme right is the tube
shield, an entirely conventional component,

Tests with nested shields of this type show
that, for a tube dissipating about five watts, the
spacing between the tube shield and the outer
chimney must be at least 14 inch, and full con-
vectional cooling does not take place until the
spacing i8 about !4 inch. Al other factors re-
maining the same, tube temperature changes
with this fype of shielding are slightly less than
one fifth the changes without the shiclding, An
additional coneentric shield improves the thermal
stability only by a factor of about 1.5, and a
fourth shield causes such a small improvement
that it might well be omitted.

Fans

Both localized and general cooling can be
fucilitated by use of fans, although the im-
provement that they ean bring ubout is not
always as greut as is commonly believed. Fan
motors, particularly the midget shaded-pole
jobs that are quite popular, produce considerable
heat themselves, Ounly if the fan removes more
watts of heat than it produces will its use lead
to improved cooling.

Placement of fans and proper dircetion of
their air flow is quite important. A very small
fan directed to aid convection may be a very
effective cooler, but the sume fan opposing
convection may be less useful than no fan at all.
Also, for any given installation, there is an
optimum rate of air flow. Up to this point, in-
creasing the air flow increases the eooling in
almost any direct ratio. Beyond this point,
doubling the air flow may only increase the
cooling 20 per cent. In very general terms, sub-
ject to many exceptions, optimum cool-
ing is to he expected when the air in a
chassis enclosure is changed from five
to ten times a minutes.

Small fans are best driven by shaded-
pole induction motors; larger fans by
capacitor start and run induction mo-
tors. Brush-type universal motors arc
not recommended for use around com-
munications equipment, us very exten-
sive shielding and isolation are nceded
to keep the brush noise out of receiving
equipment.  Where  relatively large
amounts of heat must be dissipated, as
in high-power transmitters, it is com-

Fig. 8—Component arrangement to minimize
heat disposal problems.
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Fig. 9—Thermal isolation of a
heat-producing element.

monly desirable to mount the fan motors out-
side the chassis enclosure, and also out of the
air stream, so that fan-motor heut is not ecarried
through the electronic assembly. Centrifugal fans
are ideal for this speeifie application.

In considering all heat disposal problems, both
economics and good sense should limit our efforts
to getting rid of harmful heat. Little or nothing is
gained by running equipment at 5 degrees above
ambient when ull components are substantially
immortal at 25 degrees above ambient. Improve-
ment of performance and service life will result
from keeping the over-all cquilibrium tempera-
ture somewhat below the maximum rating for
the components used, and frequency stability will
he improved by minimizing changes in the
equilibrium  temperatures of the frequency-
determining components. Further heat reduction
is usually supererogatory, like measuring bricks
with o micrometer, and gives little useful return
for the effort expended.

General rules for heat control can be sum-
marized as follows:

1) For minimum heating of a giveu assembly,
keep power input at o minimum.

2} Use compouents and circuitry of maximum
electrical efficiency. All input energy that does
not appear at the output is dissipated as heat.

circuitry for
Wherever

and

3) Arrange
minimum heat at critical points.
possible, isolate heat-sensitive components from
heut sources by interposing a hest-immune eom-

components

ponent. Remember that radiant heat follows
the inverse square law; that heat conduction is
substantially a linear phenomenon; and that
heated convective air rises.

4) Arrange extra heat conductors, vents,
haftles and cooling fans to compensate, insofar
us possible, for remuaining uncorrccted thermal
conditions,

5) Apply Occam’s Razor to each and every
planned layout and circuit. This useful logical
tool ¢an be paraphrased into the question, “Is
this the simplest arrangement that will perform
the requisite function?”

6) Build and test.

7) Make necessary corrections in installation.
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A.R.R.L. QSL BUREAU

The function of the ARRL QSL Bureau system
is to facilitate delivery to amateurs in the United
States, itg possessions, and Canada of those (QSL
vards which arrive from amateur stations in other
parts of the world. Its operation is made possible
by volunteer managers in each W, K and VI
call area. All you have to do is send your QSL
manager (see list below) a stamped self-addressed
envelope about 114 by 914 inches in size, with
vour name and address in the usual place on the
front of the envelope and your call printed in
capital letters in the upper left-hand corner.

W1, K1 —G. L. DeCGrenier, WIGKK, 109 Gallup st.,
North Adams, Mass.

W2, K2-— North Jersey DX Association, Box 55, Arling-
ton, New Jersey.

W3, K3 — Jesse Bieberman, W3KT, P.0O. Box 400, Bala-
Cynwyd, Pa.

‘W4, K& — Thomus M. Moss, W1HYW, Box 644, Munici-
pal Airport Branch, Atlanta, Ga.

W5, K5 — Robert Stark, W30LG, P.O, Box 261, Grape-
vine, Texas,

W6, K8 — Horace R. Greer, W6TI, 414 Fairmount St.,
Oakland, Calif,
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W7, K7 — Salem Amateur Radio Club, P.O. Box 61,
Salem, Oregon.

W8, K8 — Walter i, Musgrave, WSNGW, 1245 E. 187th
$t., Cleveland 10, Ohio.

Wo, K9 — J. F, Oberg, W9DSO, 2601 (iordon Drive, Floss-
moor, {11,

Wg, K¢ — Alva A. Smith, WEDMA4, 238 Fast Main St.,
Claledonia, Minn.

Vil ~ L. F, Fader, VE1FQ, 125 Henry St., Halifax, N. 8.

VE2 — Goorge C. Cloode, VEYYA, 188 Lakeview Ave.,
Pointe Claire, Montreal 33, Que.

VE3 — Leslie A, Whetham, VE3QE, 32 Sylvia Crescent,
Hamilton, Ont.

VIS4 — Len Cuff, VE4T.C, 286 Rutland S8t., James, Man,

VES5 — ¥Fred Ward VE50P, 899 Counaught Ave., Moose
Jaw, Bask,

VE6S — W, R, Savage, VEGEO, 833 10th St. N., North
Lethbridge, Atla.

VE7 — H. R. Hough, VETHR, 1684 Freeman Rd., Vic-
toria, B. C.

VE8 ~ W, L, Geary, VE8SAW, Box 534, Whitehorse, Y. T,

VO1 - Krnest Ash, VO1AA, P.O, Box 8, St. Johns, Newf.

VO2 - Douglas B. Ritcey, Dept. of Transport, Goose Bay,
Labrador.

KP4 — F. W. Mayer, KP4ED, Box 1061, San Juan, P, R.

KH6 — Andy H. Fuchikami, KH6BA, 2543 Namauu br.,
Honoluly, ', H,

EL7 — KL7CP, 310-10th Ave,, Anchorage, Alaska.

K75 — ('atherine Howe, KZ5KA, Box 107, Balboa, C. Z.
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80-Meter

An 80-meter antenna coupler like this
is easy to build and tune, and assures
that the transmitter can be loaded fully
and that harmonic radiation is sup-
pressed.

The neon bulb between the two ca-
pacitors serves as a funing indicator;
it is coupled to the coil through the ca-
pacitance between the coil and the
upright length of wire. Phono jacks
mounted 4 inches apart at the rear of
the chassis are vsed for input and out-
put connections. The lefthand capacitor,
Cy, is mounted directly on the chassis,
but Cp, at the right, is supported by

small ceramic insulators,

“FPECENTLY ai o radio club the author asked
R how many of the Novices present had re-

ceived “QSL cards” for harmonics from
the FCC. Of those present, approximately half
had been cited by the FCC! All of the notices
were for second harmonics of 80-meter operation.
The unhappy part of the situation is that simple
preventive measures would have kept the har-
monics from being radiated. Before we discuss
methods for preventing harmonie radiation let’s
first see what a harmonic is and how it can cause
trouble.

HARMONICS, Harmonics, Harmonics

When you key your transmitter on, suy, 3725
ke., you want all your output power to be on
that one frequency. Unfortunately, life isn’t that
simple. Transmitters have the nasty habit of
generating additional signals at integral multiples
of the fundamental. These signals are called
“harmonics.”’ If the fundamentul is 3725 ke.,
there will also be a weuker signal at 7450 ke., o

=l npa i

If you’re using a coax fed antenna, be it
dipole. trap, or vertical, here is an an-
tenna coupler that will work in coax
line. This gadget will help you load your
transmitier and even more important,
keep your 80-meter second harmeonic at
home where it won’t carn you FCC
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still weaker one at 11,175 ke., unother at 14,900
ke., and so on up. As a Novice you may not know
all of the amateur band frequency limits but,
take our word for it, the harmonies just listed do
not fall in any amateur band. It is bad enough to
cause unnecessary interference to fellow ama-
teurs, but you can bhe sure the commercial
services take a very dim view of amateur inter-
ference to their signals. The trapsmitter is de-
termined to generate harmonies, but the har-
monics will generally not be radiated if we can
keep them from reaching the antenna,

‘The first step in cleaning up a harmonice prob-
lem is to find out how bad the harmonic is. This
can be determined quickly with the help of a
neighboring ham by having him listen at the
harmonic frequency. He should be at least a
conple of miles away from you, otherwise your
fundamental signal may overload his receiver. An
overloaded receiver can generate harmonies and
“hirdies” in itself. This would, of course, léad to
false conclusions by yvour friend,

If you find that your friend can copy a har-
monic of your fundamental, you must do some-
thing to eliminate the harmonic, no matter how
weak it is. Otherwise, it will be just a matter of
time before you receive an official notice from
the FCC.

Possibly you don’t have any amateurs living
nearby who ecan check your signal. In that ease
there is another way to determine if harmonics
are reaching your antenna. Build yourself & sim-
ple absorption-type wavemeter, The one de-
seribed in July QST! is sensitive enough for
checking harmonics.

To use the wavemeter to see if harmonies are

UMcCay, “A Novice Band Cheeker,” QS7, July, 1958
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Loading Without Harmonics

Keeping Spurious Signals From Being Radiated

BY LEWIS G. McCOY,* WIICP

getting to the antenna the instrument should be
coupled to the output lead in the transmitter (or
to the leed line it Twin-lead or open-wire feeders
are used). Then tune the wavemeter through the
harmonic frequencies. If even a trace of harmonic
shows it must be suppressed.

The wavemeter will also show if your transmit-
ter is tuned to the correct band. It is possible
with many transmitters to tune them up on the
wrong frequency. If you want to tune up on 3725
ke. but actually end up on 7450 ke., it is just as
had if not worse than having a harmonic. That’s
why it i8 4 good idea to have a wavemeter to
check the tuning of your rig.

One way to reduce harmonics to a point where
they should no longer be a problem is to install
an antenna coupler in the feedline. Fig. 1 is the
eircuit diagram for a coupler to be nsed with coax
feedlines. Most transmitters these days are de-
signed to be worked into coax lines. Unfortu-
nately, if you go direct from the transmitter to
the antenna without benefit of a coupler f{or
filter), it is quite eusy to end up with an appreeia-
ble amount of harmonic being radiated. The
coupler described here, when installed in the coax
line near the rig and correctly adjusted, will pro-
vide adequate harmonic attenuation. Some trans-
mitters have no means for adjusting the coupling
or loading of the final amplifier. Another advan-
tage in using this coupler is that it will provide
such an adjustment.

Making the Coupler

The coupler shown here I8 mounted on a
2 X 5 X 7-inch aluminum chassis. Two phono
jacks mounted on the back of the chassis are used
for.J1 and Ja. The leads from the jucks are brought
up to the top of the chassis through two holes in
the chassis top. Rubber grommets are used in the
holes to provide further insulation for the wires.

#Technical Assistant, QST.

TO TRANS. { O

Fig. 1—The circuit for the simple coupler
for coax feedlines.

C1—400-puf. variable capacitor, broadcast replacement
type {Allied No. 61HO09).

C2s—100-uuf. variable capacitor (Hammariund MC-100-
M, Bud 1855),

Cs—See text.
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Both wvariable capacitors, ;7 and (% uare
mounted on top of the chassis. Standoff insulators
are used for mounting C'a beeause this capacitor
must be insulated from the chassis. The coil L; is
made from a length of Miniductor stock by un-
winding fifteen turns from one end and a single
turn from the other. When the fifteen turns are
unwotind, four polystyrene support bars approxi-
mately one inch long remain. The coil is mounted
on the chassis by cementing the ends of the bars
to the chassis with Duco coment. Let the cement
dry overnight and the coil will be firmly mounted
on the chassis,

An NE-21 neon bulb, mounted permanently
on the conpler chassis, is used for an output
indicator. A L4-inch diameter grommet is slipped
over the glass bulb and a piece of stiff wire is
wrapped around the grommet. The wire is sol-
dered to a standard terminal tie-point mounted
on the chassis between the two variable capaci-
tors. A 214-inch length of hookup wire is soldered
to the base tip of the neon bulb. This short
length of wire serves as a capucitive pickup, Cs,
to the coil.

The Antenna System

A sketch of a Novice installation using the cou-
pler deseribed here is shown in Fig. 2. The dia-
gram also includes the dimensions of un 80-meter
dipole for the Novice band.

The coupler can be installed anywhere in the
station but it iz usually more econvenient to
mount it near the transmitter. An antenna
change-over relay or switch can be installed at
the transmitter or in the coax line between the
rig and the coupler,

In order to ““get out” well the antenna should
be mounted as high sbove ground and as clear
of surrounding objects as possible. The antenna
will still work if it isn’t mounted high and clear
but don't expeet to get as good results. Some

L ¢
4 -
YNy JL2 Py
- Y H £0) TO ANT.
gy Gy ! Jy
C.'S ]
1

fi—NE-21 neon bulb.

J1, Ja—Phono type jacks.

L1—48 turns of No, 18, 16 turns per inch, 1%-inch diam,
(B & W 3023) Miniductor.
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TRANS, ANT. RELAY

M ]

126°

©//0

[o¥/74 = g‘v//\{r
AAAA b, /
NO. 1Z OR
NO. 14 é

e ANY LENGTH
RG-58/U OR RG-59/4

COUPLER

Fig. 2—This drawing shows an anfenna system for operation in the 3.7- to 3.75-Mc. Novice band. Either RG-58/U or
RG-59/U coaxial cable can be used to connect the different units together. To use the same antenna for receiving, an
antenna changeover relay can be installed as shown or, if desired, it can be mounted inside the fransmitter.

amateurs don’t have the necessary space to put
up an antenna 126 feet long. In such a case the
ends of the antenna can be bent down or to one
side to fit a shorter run.

The feedline can be any convenient length, and
one of the advantages of coax is that it can be
run along metal rain gutters, through pipes, and
even under ground without upsetting the electri-
val characteristics of the line. However, if possi-
hle, it should be perpendicular to the antenna for
the first 50 feet or so from the antenna,

Adjusting the Coupler

'There is nothing complicated about adjusting
the coupler, assuming the feedline and antenna
are reasonably well matched, but certain pre-
cautions should be observed to obtuin maximum
harmonic attenuation. Turn ¢ to maximum
capacity (plates fully meshed) and leave it set at
that position. Now turn on your rig and tune it up
normally, dipping the final to resonanee. Next,
tune (9 for maximum brilliance of the neon bulb.
If the bulb doesn't light move the pickup wire
closer to Ly: if the light seems too bright move
the wire away or make it shorter.

You may find that there are two settings of Cy
that will cause the bulb to light. One will be near
maximum ¢apacity and the other near or at
minimum capucity. It is rery important to use the
setting of (s nearest maximum capacity (plates
fully meshed) as this is correct tuning for 80
meters, A tuning indication near minimum occurs
when the antenna coupler is tuned to the second
harmonic and this is exactly what you do not
want to do.

To increase the loading of the amplifier stage in
the transmitter decrease the capacity of ('y. Once
you have obtained the recommended plate eur-
rent reading, with the amplifier tuned for a dip,
the transmitter is adjusted.

Some amateurs have untenna systems using
W00-ohm Twin-Lead for u feed line, The usual
vustom with this type of installation is fo come
out of the transmitter with coax to a set of halun
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coils und then use 300-ohm line to the antenna,
Unfortunately, balun coils do not provide har-
monie attenuation so such a system can get you
into trouble. The coupler described here can be
installed in the coax line hetween the transmitter
and balun and will give you the protection you need,
We have discussed ouly the problem of 80-
meter harmonics sinee, as pointed out earlier,
they are responsible for the majority of FCC tick-
ets to Novices. However, the same techniques
outlined here can be used on the other bands.
For additional information on antenna cotplers
and harmonics the reader should refer to 7he
Radio Amateur’s Handbhook, or to the articles
listed below:
McCoy, “The Evils of Multiband Antenna Sys-
tems — And the Cure,”’ QST, Mar., 1957.
MeCoy, “Eliminating 80-Meter Noviee Har-
monics,” QST, Mar., 1956.
Wood, “What About Low Frequency Harmon-
ies?’ QST, August, 1955,

This month’s short lesson in logic is submitted
by Louis Frenzel, Jr., W5TOM.

A “hlack box" has ten binding posts mounted
on it. An ohmmeter measurement between any
pair of ferminals indicates 2 ohms resistance.
Question: What is inside the blaek box?

Numbering the capacitors of last month’s prob-
lem from 1 to 23, the answer to the problem is to
diseconnect No. 7 and No. 11. This leaves a block
of 006 uf. (Nos. I through 6) a single .001 (No.
7). a block of .003 uf. (Nos. 8, 9 and 10}, a single
{No. 11) and a block of .012 uf. (Nos. 12 through
23). Any eapacitance from .001 to .023 uf. can be
made from various combinations of these in
parallel.

QST for
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Filtering and Shielding the

Station Receiver

Measures for Reducing
Stray Pickup and Radiation

BY DAVID T. GEISER,*
WAZ2ANU, EX-WIZEO

Worthwhile benefits result from good
shielding and filtering in a ham-band
receiver — for example, two not spe-
cifically mentioned by the author are
better receiver utilization of the di-
rective characteristics of beam an-
tennas and greater immunity from
noise pickup when the ifransmitting
antenna is used for receiving. The
simple measures described here can
be applied in principle to practically
any receiver that needs treatment.

clally-built receiver as part of his station.

Clommonly he will tind that the receiver,
while generally satisfactory and meeting all ad-~
vertised specifications, has some undesirable fea-
tures. Two fuults often found in receivers are
unsuitability for rapid break-in operation and the
production of television interference particularly
when receiving 10-, 15-, and 20-meter signals.
This note tells how these troubles were eliminated
from my HQ-129X and -— in general — the meth-
ods by which they would be minimized in any
receiver.

Difficultics with breuk-in receiver operation
are usually caused by execess transmitter signal
leaking into the receiver, making it necessary for
the receiver send-receive switch to be turned on
and off for each transmission. This often causes a
frequency drift making the receiver lose the in-
coming signal temporarily if the receiver is ad-

%202 (ienesee, New Hartford, N, Y,

TL{B average amateur purchases & commer-

Shielding of sensitive pick-up points in the author's HQ-129X utilized common materials such as hardware cloth and
aluminum foil. The small box at the lower left houses the a.c. line filter. Not visible is the additional internal bypassing
on leads to exposed parts such as the pilot lights.
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justed for greatest selectivity. Other very unde-
sirable results of transmitter signal leaking into
the receiver are overloading of the first stage,
shortening the life of the tube nearest the antenna,
and ocecagionally burning out of the first tuned
vircuit. Similarly, overload of the first grid will
cause pulses of grid current to flow. generating
transmitter harmonics in the receiver for trans-
mission to nearby television receivers. This will
oceur even if the receiver send-receive switch
cuis off the plate and sereen Voltages of the first
tube, for only the cathode and control grid of the
tirst (or other) stages are involved in this type of
harmonic generation, 1f the transmitter signal
ean be kept out of the receiver, none of these
troubles will oceur.,

Modern receivers are all potential transmitters.
This s @ characteristic of superheterodyne
receivers, for this type includes an oscillator
whose output frequency has u fixed difference
with a desired incoming signal. All oscillators
have some harmonic output, and if the receiver
oscillator is not sufficiently shielded and filtered
(like a good ham transmitter), it may radiate
enough harmonic power to interfere with tele-
vision receivers. Harmonic radiation is not a
fault of just amuteur receivers, for most old-
timers remember how whole sections of the
160-meter band were made unusable by funda~
mental and harmonic radiation from a.c.-d.c.
broadeast receivers.

Chring one of these troubles will usually cure
the other, for the filtering and shielding necessary
to prevent the transmitter signal from euntering
the receiver will also effectively block receiver
oscillator harmonics attempting to leave the
receiver.

[ixtra advantages result from receiver filtering
and shielding that is effective enough to muke
the receiver antenna connection the only r.f.
path into or out of the receiver, Antenna line
filters become effective ngainst strong unwanted
stations, The receiver is always left in rRECEIVE
position ! with improved receiver stability. A
transmission-line t.r. switch 2 has a chanee to he
really effective, and even an antenna duplexing
bridge can be used.®

Working Over the HQ-129X
Three local hams had TVI trouble with their
communications receivers (all nationally-known,
factory-built) and I wanted to try antenna du-
plexing bridge experiments. As my receiver had
already been torn into for other modifications, it
was selected for the full treatment. Many of the
modifications incorporated will not be necessary
with other receivers of even the same model, but
severe test conditions were set up so that every
possible type of signal leakage would occur.
The receiver was tested with a shielded resistor
dummy antenna, the resistor matching the input
impedance as determined by diode noise genera-

1 In the HQ-129X, the send-receive switeh controls the
r.f., mixer, and first i.f. plate supplies,

2 The Wright t.r. switch and many others,

% Fessenden, U, 8, Patent 1,170,969 and others,
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tor measurement.® The transmitter was loaded
into the station sutenna for the initial tests.
Later, when the pickup had been substantially
reduced, the transmitter output was fed into an
unshiclded series-resonant combination of ca-
pacitor, inductor, and resistor () of about 11)
near the receiver.

The HQ-129X had been modified earlier for
use of a low-noise single-ended converter stage,’
80 it is not possible to tell how much pickup the
unshielded grid lead of the original 6K8 ron-
verter would have had. It is probable there would
Lve been a great deal.

The greatest signal pickup was by the
VR~105/0C3 voltage regulator tube used to
stabilize the voltage on the oscillator plate and
the r.f., converter, and i.f. amplifier screens. It
was necessary to shield this tube. An almost equal
source of leakage was the 6887 r.f. amplifier, be-
rause the metal envelope does not provide suffi-
cient shielding against pickup. The shield cover-
ing the voltage regulator tube also was extended
to cover this r.f. amplifier tube. There & no
reason why commerecially-available individual
shields would not be satisfactory if shimmed with
aluminum foil or similar material.

The writer used }4-inch-mesh hardware ecloth
for shielding wherever convenience was not un-
duly impaired, but recommends the commercial
shields when trade-in value is a fuctor.

The next prominent cause of leakage was the
antenna terminal strip. This strip was removed
and replaced by an S0-239 eoaxial connector
soldered in a copper plate which in turn was
soldered to the chassis.

* Cloodman, *“tHow Sensitive Is Your Receiver?”, QST
September, 1947,

5 Santangelo, *Second CGuessing The Experts On The
HX-120X," CQ, April, 1952,

The Shielding Story in
S-Meter Readings
Rejore After

Receiver connected to shield-  DMeter pegged
ed dummy, transmitter on
regular antenna

Shield over VR105/0C3 Pegged 59
Shield over 6387 r.f, amp. fai] 38
Antenna rnax connector

installed 88 85
Power-line lilter installed 85 84

(Change to transmitter oitde
put into dummy antenna

near reepiver 89
Rear holes in tuning capaci-

tor frame plugged up ait] 36
Rear bearings of tuning ca-

pacitor eoverad S6 84
Slot in tuning-capacitor shield

eovered 84 B2
Shield over bottom of 852 Lws

chassis than 81

Leads to meter, pilot lamps

and headphones bypassed Inaudible
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Power-line filters (Sprague Hypass) were next
installed in a Bud Mini-Box mounted against the
chassis, In the position shown in the photograph
the box readily slides through the rear cutout of
the receiver cabinet.

The tuning capacitor assembly was the next
leaky item. Punched holes in the rear frame were
plugged with nuts, bolts, and washers. The slot
in the tuning capacitor shicld that formerly was
used for passing the grid lead to the 6K8 con-
verter was closed by bolting on a metal plate,
and the rear bearings of both capacitors were
covered with two layers of aluminum foil. The
foil was fastened in place with Duco Cement, the
centers of the foil layers being insulated from each
other and the bearing screw by small picces of
Scoteh tape, as shown in Fig. 1.

Hardware cloth was tacked with solder to the
hottom lip of the chassis at one-inch intervals to
form a bottom shield. The pilot light, “S’”’ meter,
and headphone leads were bypassed with 0.001-
uf. ceramic capacitors where the leads entered
the chassis, It was not necessary to bypass the
loudspeaker leads additionally, though this might
be necessary in other cases. It likewise may be
desirable to bypass the “rRELAY” (send-receive)
terminals, but the writer has no information since
these connections were not used and did nof
require bypassing.

OUTSIDE TAPE INSIDE TAPE
816, i FOIL 11 FOLL 1

ROTOR
BEARING

SOURCE 1T J Al
SMALL 816 SMALL BIG SMALL

., vd
“w, FOIL-TO-
CRASSIS
CAPACITANCE

/
SCOTCH TAPE

= O
FoiL
- .

~
CAR FRAME \BEARING FOR TAP ROTOR

Fig. 1—Method of using foil and Scotch tape to shield the
rear bearing of the tuning capacitor. This avoids the
necessity for drilling to attach a shield or for soldering
the shield to the capacitor frame. The two- layers of foil
are insulated from each other. Their edges may make con-
tact with the capacitor frame but if not the foil pieces
act like a two-section attenvator having the equivalent
cirevit shown at the top.

Altogether, the above measures permitted the
writer to be sure that the only signal path to the
receiver was through the coaxial conneetor —
where an antenna relay, t.r. box, or duplexing
bridge can control the receiver input.

o New Apparatus

Slug-Tuned

Coil Forms

NuMBER of features are incorporated in the

slug-tuned ceramic coil forms (type number
prefix CSA) recently introduced by Waters Manu-
facturing, Inc., Wayland, Mass. The winding
areas are ribbed, u convenience for running leads
to terminals. Insulating rings cemented on the
forms at the ends of the winding space are
equipped with two double soldering lugs each,
80 that four terminals are provided for either two
separate windings or for a tapped single winding,
The double-lug feature permits soldering a coil
lead to one part of the lug while the conneetion
to the external circuit is made to the other part.
As shown by the photograph, two types of mount-
ing bushings are available, one a standard-length
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screw type and the other a “deep-well” type
which allows the slug to be retracted farther than
normal, thus inereasing the possible inductance-
adjustment range.

In either the standard or retractable bushing
types there are three form diameters — 14, %4,
and 14 inch — and each diameter is available in
three winding lengths, 34, 74, and 114 inches.
There are also four types of slugs — three vari-
eties of iron to cover the frequency range from
audio to above 250 Me., and brass. The ends of
the forms are circular so that two forms can be
stacked end to end (a collar is available to slip
over the ends to complete the assembly) to form a
transformer with separateslug tuning of both cuils.
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Safe Tower
for a City Lot

Welded Sections in a
Self-Supporting Sixty Foofer

BY LEWIS H. ABRAHAM,* W6FHR

WO6FHR's welded tower. The tower is 60 feet high and is

broken into six 10-ft. sections. A 15-ft. rotating mast

extension supports the 10- and 15-meter beams above
the 20-meter array.

oR YEARS I have owned a multiband trans-

mitter but have operated only a single-band

antenna. This wasn’t too confining when sun-
spot activity was low. But then the m.u.f, began
to move up. My pole was capable of handling o
15-meter beam over the old reliable 20, xo up it
went. I had no other choice. Living in the city on
the usual 50-ft. lot, the ouly room I had for es-
pansion was up.

Soon 10 meters turned hot too, and I had to
face the fact that if I wanted an additional beam
on my Christmas tree I would have to start from
the roots up. I had pushed the old pole as far as
it would go. For a thousand reasons I couldn’t
abandon either 15 or 20 meters. Thus the seed
was sown for a new support.

Having experimented with various antenna
arrangements and finding, to paraphrase the
song, *You Gotta Have Height,” [ set about
examining wuays and means of gaining u little
more altitude at the same time I took on 10-meter
capability. Two requirements were obvious im-
mediately. The tower had to comply with build-
ing codes, and it had to he self-supporting with
full-size three-element 10-, 15-and 20-meter beums,

As a first step, 1 began to explore available
towers for amateur use. For one reagon or another,
none of these met the requirements. One or two
commercial towers designed for nonamateur use
were availuble if one were willing to part with
about one kilobuck. Even so, these required
too much room because of their base dimensions.
Some of the other less expensive towers would
not pass the Los Angeles Building Department
requirements without extensive modification.
These requirements aren’t the toughest in the
country.

Safe Construction

While not wishing to belabor the point too
much, the importance of approval by local build~
ing and safety authorities cannot be over-empha~
sized. The job of these departments is to assure
the sufety of the buildings occupied by you and
your neighbors. While some of the restrictions
may seem severe or arbitrary, they are a result of
long years of experience that have involved some
pretty sad cuses. The average amateur is not
capable of judging the integrity of a structure.
" ¥11339 Gladwin 8t.. Los Angeies 49, Calif,

Upper section of the tower. The lowermost triangular plate
supports the prop-pitch motor; the upper two
are fitted with bearings.
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A typical welded joint. The ends of the diagonal
members are flattened to fit into the corners.
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lj’ig. 1 —Essential dimensions of the 60-ft. tower plus 15-ft.
totating mast, This sketch shows the actual number of
trossbraces used in each side of each 10-ft. section.
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Only one weak member can bring a tower crash-
ing to the ground. The author knows of several
such incidents. In one, the family dog was killed.
It might have been a member of the family or a
ucighbor instead.

An approved structure, properly maintained,
usually will be safe. Building-department ap-
proval can be insurance as well as assurance. If an
unapproved structure causes property damage,
or injury, you have little legal status and may be
considered negligent. — a very vulnerable posi-
tion in the eyes of a conrt of law. Unless an “ Act
of God”’ is clearly involved, it is pretty hard to
prove that somebody hasn’t been negligent when
a structure collapses.

Although T had built three towers previously,
each time vowing, ““Never again!,”’ the prospects
of working all bands with increased height
goaded me on. Once again [ forgot my old scars
and let my enthusiassm prevail. Thus began the
dream of Number Four., Armed with a copy of
the Building and Safety Code, a well-oiled slide
rule, and reams of paper, [ set about the design
of an edifice to rival all save Babel. This was to
he my last tower — the ultimate.

From previous tests 1, 7 to 8 ft. seemed to be
a satisfactory vertieal spacing between beams.
Wanting the lowest antenna at about 60 ft., this
put the 10-meter beam at a height of around 75 ft.
Thus the height was settled.

Constructional Details

Beeause of space problems, ouly a 4-ft, square
vould be allocated for the base. To use readily-
available structural steel shapes would mean that
the tower would have to be square in cross sec~
tion. Tupering would add to the difficulty of con-
struction, although tapering is very desirable
from aesthetic considerations. Bolting the mem-
bers together would mean drilling about 400 holes.
This prospect almost scuttied the project before
it was started. Upon consulting a local welder, it
appeared that welding the members together

10Orr, Beam dntenne Handbook.

31




would offer no particular difficulties, although it
would take the job out of the do-it-yourself class.

Once having decided on this method of assem-
bly, other possibilities appeared. The tower could
be made of pipe, instead of angle stock, and the
cost of welding could be at least partially offset
hy using a triangular rather than square cross
section. Tapering would present no special prob-
lem. The final design is shown in Fig. 1.

In order to facilitate transportation from the
welder to the station site und to permit erection
without the need for a crane, the tower was de-
signed to break into six 10-ft. sections. The three
vertical members or legs of each section terminate
at both ends in joining plates or flanges. These
provide & means for bolting the sections together.
The Hlanges are drilled for joining bolts according
to the chart of Fig. 1. It is important, of course,
that pairs of flanges that will be bolted together
when the tower is assembled be accurately
matched as to bolt-hole pattern. This can be done
most easily by clamping the mating pairs of
flanges together and drilling the bolt holes and
pipe-hole centers simultancously through the
two flanges. Alter the vertical pipes have been
ent to the lengths of 10 ft., the fanges are welded
onto the ends, keeping the surfaces of the flanges
accurately at right angles to the axis of the pipe,
and the pipe centered on the flange.

When the three legs of a section have heen
prepared, jigs of plywood sheet are drilled and
bolted to the ends to hold the legs in the correct
position with the proper taper. The horizontal
apacing between legs in each section is 6 inches
less at the top than at the bottom, Since the top
iig of any section becomes the bottom jig for the
next section above, proper orientation of the
holt holes is assured.

When the jigs have heen bolted firmly in place,
the cross bracing can be cut to fit and welded
in place. Fig. 1 shows the number of cross hraces
required for each section. The horizontal members
are added first, and then the diagonals. Fig. 2

Worm's-eye view of the welded tower, showing the join-
ing flanges.

// PLATE THICKNESS
/- p " EQUAL TO BOLT pia.
WELD e LUT MEMBER SQUARE

FILL GAP WITH WELD

_____ o =

x
Q\ /£ SPACE BOLTS SO AS

v!" T NDT TO INTERFERE WITH
/, MEMBERS [SEE FIG, | FOR
BOLT PIAMETERS)

Fig. 2—Detail sketch showing how section assembly
flanges and crossbraces are welded to the vertical pipe
legs. The flanges are of ordinary low-carbon steel. The
outside diameter should be equal to the outside diameter
of the largest vertical pipe at the joint, plus six times the
diameter of the bolt used at the joint (see chart of Fig. 1).
Ample wrench clearance will be provided if the center fine

of the bolf circle is laid out midway

between the pipe and outer edge.

shows a typical joint between a leg and two hori-
montal members. The ends of the horizontal mem-
hers are not saddled to fit the pipe legs, but are
cut square and the gaps are filled with weld. The
diagonals are also cut square, but the ends are
flattened somewhat to it in the corner formed by
the vertical and horizontal members, as shown in
the detail photograph.

After ussembly, each section should be given
a voat of primer and one or two coats of paint.
Dull grey makes a neat-looking installution.

Mast Support

Three triangular steel plates are welded into
the top section of the tower. The first is at the
top, the second is at the third horizontal brace
from the top (3 ft. 9 inches), and the third plate
is ab the fifth horizontal brace (6 ft. 3 inches from
the top). The bottom plate supports a prop-pitch
motor, while the other two are fitted with heur-
ings for the mast that curries the sntennas.
‘The bearings are of the plain sleeve type made of
3l4-inch o.d. X %5-inch wall mechanical tubing
cut to a length of about 2 inches and welded to
the triasngular plates. A snug fit at these bearings
is desirable to minimize vibration. ($tandard pipe
diameters are usually inside dimensions.) While
hall bearings or other low-friction-type bearings
are often considered, they are not very weather-
proof, and sinee they are precigion devices they
are easily jammed, causing considerable Jiffie
culty. For the small amount of usage these crude
bearings receive, they are quite adequate and
only an oceasional greasing is necessary. As a
matter of fact, mine have not been greased in
over a year and they are still working perfectly.

The rotating mast is made up of two sections
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¥ ANCHOR BULTS —
HOOK UNDER LONGITUD
RODS

12"X12"X14" PIERS -
SET ON VERTICES OF 4' -
EQUILATERAL, TRIANGLE

SECTION A-a

1°4" DI, TIES AT 12"
CENTERS THROUGHOUT N

278" DIA, REINFORCING ROD
{6 REQUIKED)
HOUKED AT ENDS

Fig. 3—Details of the concrefe foundation. The unit is buried atf such a depth that only the tops of the piers appear

above the surface of the ground. The asymmetrical pattern is easier fo consiruct than one having three equally spaced G’*’m

legs and may be placed closer fo a building or other boundary.

of pipe. The lower scction is of 214-inch pipe
and is approximately 15 ft. long. The top section
is of 1l4-inch pipe and is about 8 ft. long. In
joining the two scetions together, pieces of weld-
ing rod are used as centering spacers and then
the two sections are welded together.

Foundation

In checking the design requirements for a con-
ventional foundation. the specifications turned
out to be an underground structure worthy of any
Pharaoh. They called for a block of conerete 5 {t.
square and 10 ft. deep. This hole would have
attracted all of the swimming-pool salesmen in
town. Piscarding this monstrosity, the uncon-
ventional design shown in Fig. 3 was devised.
This any Sunday contractor can handle. It in-
‘volves some reinforeing steel, but this is small cost
compared to moving about 30 tons of dirt, much
of which would have to be passed up from the
bottom of the hole with a bucket. This T-shaped
design requires only 4 cubic yards of concrete
and, buried a foot under the lawn, the foundation
s completely invisible exeept for the three small
piers on which the tower is mounted.

It is not necessary to use wood forms for the
vonerete, except for the piers, if the excavation
is made with reasonable care. The exeavation
itself may serve as the form. The eross-sectional
detail of Fig. 3 shows how the reinforcing rods
are arranged. These reinforcing rods extend into
the cubes and their ends are hent into hook shape.
The rads are bonded together every 12 inches
with Yi-inch tie wire, The ties wrap around the
group of six rods and their ends are anchored
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by bending them around the npper central rod.
Smaller wire should be used to bind the tie wire
to the reinforeing rods where they intersect. The
complete foundation, with the possible exception
of the cubes, should be poured at the same time;
that is, before the concrete starts to set, since
dry conerete and wet concrete do not cohere,

Assembling the Tower

The bottom section of the tower weighs about
300 Ibs., while the top section weighs approxi-
mately half of this. Nevertheless two men (ad-
mittedly with some experience) had no trouble in
assembling the fower and mounting the antennas
in a single week end. The base section was first
pushed up by hand and bolted to the foundation.
A pipe gin pole with a short hoom welded to the
top end served as a support for a block and tackle.
(See Fig, 4.) The gin pole was clamped about half
way up on the base section, and the next section
was hoisted into place and bolted fast. With each
succeeding section, the gin pole was moved up o
section on the tower and the above process re~
peated. The horizontal members of the tower
are used for climbing and yet they are spaced
wide enough at the boitom to discourage chil-
dren from attempting it.

Feed and Adjustment

The autennas were cut to formula dimensions
and the resonances checked reasonubly close to
the caleulated figures. Tittle interaction bhetween
antennas was noticed. Gamma mateh 18 used on
all three arrays. The resctance tuning capacitors
of the 20- and 15-meter heams are accessible from
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Fig. 4—Method used fo assemble the
tower. The bottom end of the gin pole
is clamped to the bracing members as
shown in details A and B. The gin pole
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N is moved up on the tower as sections
POLE P

are added.
L yE e gl three wrrays. The reactance

:jM’ //’

> tuning capacitors of the 20- and
15-meter bheams are accessible
from the top of the tower. To ad-

just the capacitor on the 10-meter
a8 beam, @ small 1 r.p.m. motor
A originally designed to turn a bar-

beene spit was used. It worked
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A perfectly. A single 52-ohm coax

line is used to feed the antennas.

\, Relays at the top of the tower

\);;— C(‘;a")"" switch the line from one to
A another,

X,. To those who are interested in

N rost, the pipe amounted to $225.

] C(":)MP Welding required about 40 man

hours. While this is not an inex~
pensive installation, it is cheaper
than o ecomparable manufac-

——GIN POLE

tured tower. Furthermore, it is
exactly what I wanted and 1
have the assurance that it will

N, o

X

stay up — and it's legal. All in

(B)

all, it was worth the effort. Be-
sides — this is my last tower!
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amfest Calen

i

(Continued from page 10)

in Biloxi. Open house, swap table, bingo and dancing on
the twenty-third, Hidden transmitter hunt, mobile rix
judging, speakers on the twenty-fourth. Registration is
$1.00. Write to the Biloxi ARC, P.O. Box 1574, Biloxi.
New Jersey — The Central New Jersey VHF Roeiety
will hold a harufest on Sunday, August 24, at Voorhces
Ntute Park, Route 513, off Route 69 near (Clinton. There
will be fixed stations on two and six meters to talk mohiles
in. Bring the family and enjoy a good old-fushioned outing.
Donations $1.00 per call. Games and prizes for the children.
Facilities for outdoor ronking, Rain date is Sept. 7. Contact
Richard Plue, 311 Vairview Ave,, Dunellen. N. J.
Pennsylvania — The Third Annual Pienic of the Pack
Rats will be held on SBunday, August 10, at Fort Washing-
ton State Park, Flourtown. $1.00 per family. Contact Fran-
¢is 1), Brick, W3SAO0, 829 W, Fishers Ave., Philadelphia 41,
Pennsylvania — The third annual ham picnic of the
four York County radio clubs will he held at Atland’s
Ranch, one mile south of U. 8. Route 30, 10 miles west of
York, on Sunday, August 24, Registration begins at 10:30
v.M, Basket lunch with free soda for the family. Auction,
aumes and prizes, Kastern Pa, phone net meeting is sched-
uled. Mobile talk-ins vu 50,55 Me., 145,62 Me,, 2.5 Me..
and on 75 meters, Swimming facilities available, Picnic will
fe held rain or shine, Transportation from nearby York
Airport will be arranged if requested in advance. Tickets
$1.00 in advance or $1.25 at the gute, per ham, including
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wuests, For further info and tickets, write John Zett,
W3FLD, 2740 Grandview Ave., York.

Tennessee — An all-day hamfest will be sponsored by
the Frye Amateur Radio Club of Chattancoga on Sunday,
August 3, at Warner Park. Plenty of prizes. Total Regis-
tration is $1.00, plus an optional $1.25 for meal.

Texas — The C'entral Texas Amateur Radio Club and
the XYL (lub of Waco are holding their third annual
family-style picnic-hamfest on Sunday, August 31, at the
Cameron Park Club House. The program beging at 10 A,
Registration is $1.50, Trangmitter hunts on 75-, 10- and 6
raeters. Bring your lunch, or eat ut local restaurants. Write
to Robert K, Jefferies, WS5WIY, P.O, Box 1032, Waco.

Virginia — The Eighth Annual Hamfest of the Shenan-
daah Valley Amateur Radio Club and the Blue Ridge YL
Club will be held Sunday, August 3, at the Dickey Ridee
picnic area, on the S8kyline Drive, The picnie area is about

¢ four miles south of the Front Royal entrance to the drive.
Registration begins at 1) A.M. Registration i $1.00 total,
plus an optional $1.25 for meal only, Swap tables. Mars
meeting, Mobiles check in on 20.2 M. or 3835 ke,

West Virginia — The Black Diamond Amateur Radio
Club is sponsoring a picnic at Bass Lake Park in Hinton
on Sunday, August 31, There is no fee or registration charge,

Alberta — The Northern Alberts Radio (lub  will
sponsor a hamfest in Edmonton on Saturday, August 23
and 24, Banquet, picanic and special events. For further
info contact the Northern Alberta RC, Box 163, Edmonton.

British Columbia — The British Columbia DX Club
will host Pacifiec Northwest [)Xers ut its annual convention
August 23-2#1 at the Hotel Grosvenor in Vancouver, Speak-
ers, demonstrations. XYLs welcome, Contaet Vie Waters,
VIE7ALR, 3602 Quesuel Drive, Vancouver &,
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W4SUD’s all-purpose 813 amplifier. The output-capacitor switch {coarse loading) is above the turns counter for the

variable inductor. Dials near the center are for the plate tank capacitor C+ (above) and the grid tank capacitor C; {be-

low). To the right of the dials are the controls for the plate padder switch §z {above) and the grid band switch S1 (below).

The toggle switch below the meters is the mode switch Ss with the meter switch S5 to the left. Ventilating holes are drilled
in the cover in the area above the tube. The output connector is on the left-hand wall of the shielding box.

An All-Purpose 813 Amplifier

Flexible Unit for C.W., A.M., or S.S.B.

BY R. A. THOMASON,* W4SUD

he traffic man, DXer or rag chewer, must be

prepared for e.w., conventional a.m. and 8.8.b.
Tn the 813 amplifier shown in the photographs,
provision has been made for convenient changing
from one mode to another as well as to any of the
bands from 80 through 10 meters.

The cireuit is shown in Fig. 1. A turret-type
grid eireuit is used and the output eircuit is o
pi network designed to work into coax cable, The
inductor is the rotary-type variable. Provision
for neutralizing is included. By is a parasitic
SUPPressor,

For Class C e.w. or phone operation, 84 is open,
The 90 volts of fixed bias, furnished by & small
hias supply and regulated by the VR0, is aug-
mented by a drop of ubout 50 volts across the
grid-leak resistor Ifs at o normal grid current of
15 ma. This brings the total bias to 140 volts.
With 84 closed, the grid leak is short-circuited
and the 90 volts of fixed bias alone remains for
ABe s.8.b. operation. (The author also prefers
A By for c.w. operation because it preserves the
keying characteristics of the exciter hetter than
with Class C operation.) Rz should be adjusted so
that the VRIO0 just ignites with no excitation.

Screen voltage is regulated at 750 volts by a
string of five 0A2s for s.8.b. operation. When the
grid drive is increased for Class C operation, the

#626 Eastwood Drive, Owensboro, Kentucky,

IN THESE DAYS, the well-equipped amateur, be

August 1988

screen current increases, increasing the drop
across the screen resistor f5, und the sercen volt-
age falls to 400. The regulators then lose control
und the amplifier is ready for plate-screen
modulation.

The screen is protected against excessive in-
put, should the load or plate voltage be removed,
hy the overload relay Ai. The tripping point
4 set at 40 ma. by the variable shunt resistor R4,
Ome meter, Ay measures cathode current, while
the other meter, Ms, may be switched to read
either grid eurrent or scereen current,

Forced-air ventilation is always advisable for
a medium- or high-power amplifier if it is but-
toned up tight to suppress TVI, A surplus 100
e.f.m. blower does the job more than adequately.

Construction

The amplifier is built on a 13 X 17 X 4-inch
aluminum chassis fastened to u standard 1234 X
19-inch rack panel. The r.f. ouiput portion is
enclosed in a 1214 X 13 ¥ Sls-inch box made
of aluminum angle and sheet. The VR tubes, re-
lay, blower and meters are mounted external to
the box.

The grid tank-cireuit components are mounted
underneath the chassis and are shielded with a
5 X 7T » 3-inch aluminum box. A standard chassis
of these dimensions might be substituted. The
bias and filament transformers are in a second
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electrolytic. Other capacitors not listed below should be
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Fig. 1~Circuit of the all-purpose 813 amplifier. Unless otherwise desig-
nated, capacifances are in uuf. Capacitors marked with polarity are

Resistances are in ohms.

ceramic,

36



box measuring 6 by 3 by 3 inches. This type of
construction, together with the use of shielded
wire for all power cirenits, was followed to re-
duee T'VI to u minimum. Kach wire was by-
passed at both ends with 0.00i-uf. ceramic disk
cupacitors. Lg can be adjusted to series resonate
with the 600-puf, capacitor at the frequeney of
the most troublesome channel, A Bud low-pass
filter completes the TVI- treatment. As a result,
the amplifier is complctely free of TVI on all
channels even in this fringe area.

Adjustment

In the pi network, the output capacitors are
fixed. However, the adjustment of the network is
similar to that of the more conventional arrange-
ment using a variable portion of the output
eapacitance. The ounly difference is that the
“fine” loading adjustment is done with the
variable inductor.

The inductor is fitted with a Groth turns

Bottom view of the all-purpose 813 amplifier.
The grid tank-circuit components within dashed
lines in Fig. 1 are enclosed in the box at lower
center, Input links are wound over ground ends
of grid coils. Filument and bias transform-
ers are in the second box. The large resistor to
the left of the grid box is the screen resistor.
The variable resistor in the upper lefi-hand
corner is the relay shunt Rs. The selenium bias
rectifier is fastened against the left-
hand wall of the chassis.

counter, making it easy to return to the proper
setting for ecuch band. Until the settings for
each band have been fonnd, Sy should be turned
so that all of the output capacitance is in eireuit.
The inductor should be set near maximum for 80,
und approximately half maximum for 40, On the
higher-frequency bands, the inductor should he
set 8o that the circuit resonates with the tunk
capacitor near minimum eapacitance, Loading
should inerease as the output capuacitance is de-
creased. A change in oulput cupacitunce will re-
quire a readjustment of 'y for resonance. When
the loading is near the desired point, final ad-
justment ean be made by altering the inductance
slightly.

A 20-A or similar exciter is well suited as
driver for this amplifiecr on all modes. The 813
runs cool ot 500 watts input on a.m. and c.w.
and at 1000 watts p.e.p. on s.s.b. 1 believe it is
a good compromise between the full legal limit
and low cost.

This view shows the placement of com-
ponents on the chassis. The 813 socket
is mounted on spacers over a large
clearance hole in the chassis. The
several mica ouiput capacitors are
assembled in a stack on a threaded rod
fastened to the lefi-hand wall of the
shielding box. The neutralizing ca-
pacitor and the B0-meter plate padds.
are fo the right of the tank capacita
To the right of the box are the fiv:
0A2s (the front one hidden), the screen
overload relay and the VR90, the
biower and meters.
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A Directional Coupler for 144 Me.

Reliable S.W.R. Measurement at Low CostE

TTH MORE and more antennas being fod
Sg/ with coux, a reliable means of measuring
standing-wave ratio and power in the
transmission line is a must if we are to achieve
- optimum antenna and loading adjustment. This
is particularly true at 50 Me. and higher, yet
" few of the devices that can be hought or built for
these purposes are reliable for v.h.I. service. V. h.f.
men who want to be sure that their equipment is
working in tip-top order will be interested in the
experience of W3GEP reported below.

For some time Bill had been unhappy about the
state of the umateur art as regards standing-wave
indicators for v.h.f. use. Most of the cireuits in
the Handbook and other amateur literature are
not well suited for use above 30 or 51 Me. He
did not try any of the lumped-constant cirenits
involving resctive components or potentiometers,
because of pessimism regarding the outcome.

Lumped circuits using only resistors, as in the
bridge shown in Figs. 21-36, 21-33 and 21-35
in the '56, '57 and ’58 editions of the Handbook
respectively, can be used at 144 Me., provided
the equipment is built with more aitention to
v.h.f. requirements than is shown in the Handbook
examples, For several years W3GKP used such
a bridge, built by and on *“permanent loan" from
W3GZQ. In this the standard B. is built into o
couxial plug and connected into circuit by a con-
neetor of the same type as is used for the un-
known. The W3GZQ version is symmetrieal elec-
trically and mechanically, and it works much
better at 141 Me. than a 75-ohm model copied
from the Handbaok.

The standard supplied with it congists of a
47-ohm ls-watt resistor filed to 51 ochms, mounted
in 4 PL-250A plug with the shortest possible
leads. As a check W3GKP made another stand-
ard, selecting a resistor that matched the origi-
nal at d.c. and mounting it in the sume manner.
When these are cheeked against each other on
the bridge, a detectable but negligible reading
is obtained. With the aid of laboratory equipment
Bill then compared both standards with a Gen-
eral Radio 874-WDM 50-ohm termination. With
either standard a negligible reading was obtained,
demonstrating the worth of the bridge as a device
for adjusting antennas. But something that could
be driven by the transmitter, und left in the eir-
cuit at all times, wus desired. This led to an in-~
vestigation of the directional coupler shown sym-
holically in Fig. 1.

As seen at A, a directional coupler is u -
terminal device having the property that most
of the power infroduced at Arm [ is delivered to
Arm 2, except for a small sample that is delivered
to Arm 4. There i8 no output from Arm 3, unless
power is introduced at or reflected from Arms

-2 or 4. Such devices can be coustructed using
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Fig. 1—Development of the 144-Mc. directional cou-
pler. Basic idea of the bridge is shown at A. Mutual
coupling, m, between main and side lines, limits directivity
(B). Maximum directivity in bridge made of coaxial lines
{C} is obtained by introducing coupling capacitances af
poinis so that L is Y% wavelength. Bridge made up from
standard coaxial fittings is shown schematically at D.

lumped cireuit clements. coaxial cable, wave-
guide, or combinations of these.

A coaxial version might appear as shown at
B, which is intended to portray only the inner
conductors. Most of the power flows down the
main line to the load, Z. A small portion is cou~
pled by m to the side line, and meter My gives a
reading proportional to the power flowing toward
the load. If the main line is terminated properly
by Z, My will read zero: otherwise it will give a
reading proportional to the power reflected by 7.
If the generator is a transmitter and Z is an an-
tenna, the ratio of the power readings at Ay and
Mo is a measure of the standing-wave ratio, and
the difference between the power readings is
proportional to the power delivered to the an-
tenna. It should be mentioned that this happy
state of affairs results only when Arms 3 and 4
are terminated in matched impedances. This
places some special requirements on the indicat-
ing devices, Ay und 3.

‘T'he ratio of power delivered to Arm 2 to that
delivered to Arm 4 ig termed the coupling. Due
to unavoidable variations in the construction of
the device, some power may be delivered to Arm
3, even when Arm 2 is properly matched. The
ratio of the power to Arm 4 to that to Arm 3,
when Arms 2 and 3 are matched, is termed the

QST for



directivity. Both the coupling and the directivity
may be expressed in decibels. Ideally the direc-
tivity should be infinite. Reverting to 1B, the
coupling, m, between the main and side lines
may be etfected at two or more discrete points
or distributed over some distance. In addition,
it may be inductive, capacitive, resistive, or com~
binations of these.

Fig. 1-C shows a directional coupler made of
coaxial cables, coupled by capacitors, C. If the
distance L between coupling points is 14 wave-
length, and the capacitors are equal, the coupler
should perform as described. Fig. I-D shows a
fairly practical form, which can be constructed
using standard fittings. In this sketch, A are
PL25Y plugs, B lengths of RG-8/U ecable, C M-
358 T fittings, and D modified PT1-258 junctions.

The P1-258 junctions (he used Amphenol 83-
1J) were modified to form g capacitive rather than
4 direct connection. IKxamination of one of these
will show that its innards are retained by a spring
C-ring at one end. If & hacksaw cut is made into
the body opposite the gap in the ring, in the plane
of the longitudinal axis and at about 45 degrees
to the transverse axis, the ring will pop out intact
when encountered by the saw blade. The insides
ean be poured ont neatly. If the cut is made into
the opening of the ( ring, its removal can be ef-
fected with a scriber. Parts are the C-ring, two
insulating beads und a double female contact. The
contact has two flanges near the center, which
prevent it from falling out through the holes in
the beads. W3GKP cut the contact in half be-
tween the Hanges, filed the rough ends until he
had a smooth flat surface extending over the en-
tire area of the flange, and cemented the two con-
tact pieces back together, with a bit of insula-
tion between.

The smoothing can be done nicely by chucking
the contact in a drill press and bringing it down
on a Hat le. 'The insulation used was transparent
plastic 1/16 inch thick, cut from the lid of a small

parts box. This was coated with GC cement, and
the assembly clamped lightly in a vise to assure a,
uniform film thickness. After it dried, the plastic
was filed down even with the metal, and the
whole assembly coated with cement. 1t was found
that this would stand having a plug inserted, but -
not removed, so when it is finished the T-fittings ;
should be attached and left on.

On the first attempt W3GKP used RG-8/U .
cables having a tip-to-tip length of 1234 inches:
when completed. These gave maximum directiv-
ity at 121 Mec. The next attempt to hit 144 Me.
was made with cables 1034 inches long. For test-
ing, Arm 1 was driven with a General Radio 1021
generator, the attenuator of which was adjusted
to a suitable level und left fixed. The output
from each of the other arms was measured with
the following GR equipment: an 874 20-db. pad
for matching, an 874-MR mixer, a 1216 L.f. ampli-
fier, and 1215 oscillator. Relative output was
read from the i.f., which is calibrated. The unused
arms were terminated in 874-WM 50-ohm loads.
Fig. 2 shows how the coupling and directivity
varied with frequency.

This looked like a usable device, With a cou-
pling of 33 db., { kilowatt at 144 Mec. in the main
line would result in 14 watt in the side line, indi-
cating that the device should be usable with ama~
teur power levels with a simple terminating re-
sistor. Lower coupling might be useful for low-
power operation. While best directivity was ob-
tained at or slightly below the low end, it looked
good enough over the entire 144-148-Me. range.

The computed relationship between s.w.r. and
apparent directivity for an ideal coupler is shown
in Fig. 3. Judging from this, a directivity of 20
db. would result in an s.w.r. error of 1.2:1. By
shooting for a null it should be possible to adjust
an antenna system to less than 1.5:1. The points
indicated by X's in Fig. 3 show the directivity
measured for various standing-wave ratios. The
2:1 point was obtained by paralleling two 874~
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Fig. 3—Computed relationship be-
tween s.w.r. and apparent directivity

in an idea! coupler. Points indicated
by X show measured directivity.
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WM units on an 874-T fitting, Ratios of 3:1 and
4:1 were obtained by shunting this with the home-
made standards. A single 874-WNM was used for
1:1. For 1.2 and 1.25, an open- and short-cireuited
874 10-db. pad was used. A plot of the same
points, in different form, is shown in Fig. 4, along
with the open- and short-circuit points, both of
which read well under 1 db. The solid curve is
intended to show the variation expected, and it
looks as if the coupler favors something uader
50 ohms.

The standard resistors used with W3GZQ's
bridge were cheeked, and it was found that his
read about 17 db. and Bill's about 22 db. At this
point the pin in the plug came loose and broke
the resistor lead, so another had to be made. Us-
ing the coupler, guite a few resistors were fried.
Nominal 47-ohm resistors were consistently bet-
ter than 33- or 56-ohm units. Most 47-ohm re-
gistors read 20 db. or better.! It was found that
the match eould be improved by surrounding
the resistor with a shield connected to the ground
terminal, Using this procedure, another standard
was made which read 26.5 db.. which is a8 good
as the coupler. A further check was made with
Arm 2 loaded with a Bird wattmeter, a reasonably
wood termination over the range from 30 to 500
Me. The directivity was similar to the curve of
Fig. 2.

The next step was to construct a voltmeter

which would present the proper termination to
the side line. The best arrangement evolved to
date is shown in Fig. 5. The 500-uuf. silver-mica,
eapacitor is the smallest physically made by El-
menco. The resistor is selected for best match.
Final adjustment was made with the IN34A crys-
tal diode loaded with the meter, by dressing the
{00-puf. disk ceramic toward or away from the hot
end of the reetifier. Two of these were made
which, when checked on Arm 2 of the coupler,
showed directivities of 28 and 23 db. Since Arm 4
is more critical than Arm 3, the 28-db. unit is used
at Arm 4.

Figuring that the diode should have a constant
load on it, Bill made up some constant-resistance
pads for fullscale ranges of 200, 500 and 1000
microamperes, in addition to the basic 100-micro-
ampere range. These were put together in a
hurry from standard resistors, and no attempt
was made to get the loss just right. The coupler
was then driven with the 144-Me. transmitter,
and terminated in the Bird wattmeter. The diode
terminating units were attached to Arms 3 and L.

1 Presumably the impedance of the main line is lowered
by the coupling eapacitors to the peint where it works best
at 46 ohms or so, This may explain the good luck with 47-
ovhm vesistors. If true, this is an argument for looser cou-
pling, or possibly for use of higher-impedanece eoux in the
main line seection. It would not be too difficult to wxperi-
ment with hand-made eoaxial sections having impedances
between about 55 and 60 ohms.
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PL-259A PLUG

Fig. 5—Schematic diagram and mechanical arrangement
of volimeter.

The power was varied, and the forward diode was
calibrated. Arms 1 and 2 were reversed to cali-
brate the reverse diode, the resulting curve leay-
ing something to be desired. A step at about 20
watts was due to u change in scale on the watt-
meter, aud other steps showed up as a result of
lack of agreement between the microammeter
pads.

Subsequently a proper switch box was made,

group of pads, giving 100, 200, 500, 1000, 2000
and 5000 microumperes full scale. These present
constant resistances to hoth diodes, and uare
constructed with selected vesistors. Duplicate
positions are provided for “forward” and “re-
verse.,”” This was calibrated against the Bird
wattmeter, taking care to eliminate the step at
20 watts, by refercnce to the manufacturer's cali-
bration sheet for this particular meter. Fig. 6
is the result.

\When the transmitter was fed through the
coupler into the station antenna, there resulted
currents of 330 microamperes (38 watts) forward,
and 30 microamperes (1 watt) reverse, for un
indicated directivity of 16 db., and an s.w.r.
of 1.35:1. Using the forward-power indication,
adjustments were made on the 8298 amplifier,
which brought the output from 38 watts up fo 55,
with an input of 120 watts.

The coupler has been left in the line continu-
ously since it was eompleted some months ago,
and Bill says that he wouldn’t know how to get
along without it. In rainy weather, for example,
when a diode voltmeter on the transmission line
gives abnormally high ov low readings, the direc-
tional coupler indicates ounly slightly increased
forward and reverse power. The net power to the
line remains unchanged.

containing the 100-microampere meter and a — B.P.T.
1000 T T
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‘ao-Stravsis

If you didn’t hear the signals from the various
earth satellites put up last year and early this
year and want to know what they sounded like,
there is an interesting recording now available
from Taben Recordings, Box 224K, Ardmore, Pa.
Prepared by Tom Benham, W3DD, of Haverford
College, the recording not onlv has sumples of
signalg from the first five successful satellites but
has a running commentary by Prof. Benham on
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the characteristics of the “birds” and interpreta~
tion of the transmissions. The price is $3.95 for
either a d-inch reel of magnetic tape (2 tracks)
or a 10-inch LP disk.

We have new claimants for the longest QSO
of record, K4MVE and K4THQ talked on six
meters for 30 hours and 30 minutes.
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eMEMBER the ARRL-IGY Propagation Re-
R search Project? I'* You may not have scen
very much about it lately in the pages of
ST, but this doesn’t mean that nothing’s been
going on. Far from it! PRP’s hard core of some
550 wmateur obscervers representing nearly 50
countries has been sending in semimonthly v.h.f,

! Southiworth, “The ARRL-IGY Propagation Research
Project,” @ST, Sept., 1956,
2 Southworth, *“PRP - A Progress Report,” QST, Apr,,

. 1957,

Another
Peek at PRP

ARRLD’s IGY
Propagation Research
Project in High Gear

BY
MASON P. SOUTHWORTH,* WI1VLH
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activity reports — many of them ever since we
kicked off on January 1, 1957 — in u way that is
y resl eredit to the ham tradition.

No matter what the propagation conditions —
bad, calling for a discouraging string of negative
reports, or good, meaning long lists of calls
worked and heard — we have been able to count
un reporting that is both regular and enthusiastic.
In fact, we get the impression that some ob-
servers blame therosclves somehow whenever
conditions aren’t all that they might be and the
log is a short one! Sickness doesn’t usually keep
PRPers from their uappointed task, either,
whether it be the sort of sudden “eold” which
has kept many a v.h.f, man home from work
when the band was wide open, or even g stay in
the hospital, Equipped with a portable ham
setup by friends, K8CIC kept up his reporting
while in the lutter situation. One note on his log
said he wasn't “too sure about some of these
times as was under ether!”

The chief task of PRP abservers, of course, is
to supply us with reports of the ionospherie 1)X
which they work and hear on the bands above 50
Me. This information, after some processing, is
fed to the International Geophysical Year data
centers, and will be available to scientists in all
the IGY countries. In addition to these worked
and heard reports, we are collecting *“*negative”
reports. These are just what the name implies
— reports of the specific times when the reporter

#* ARRL-IGY Project Supervisor.
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was active but observed nothing. Then, too,
there are several stations that have been making
continuous or “beacon’ transmissions for the
benetfit of other hams. WSFHS, working with a
group of bams all employed by the United (as
Corporation of Shreveport, La., went so far as to
obtain permission to use company property to
put a 24-hour-per-day, unattended beacon on
the six-meter band. Fifty-Mec. enthusiasts owe
this group a special debt for their continuing
offorts to keep this signal on the air. WIREZ
and W4FJ have contributed notably in sched-
uled 144-Me. transmissions, and there arc many
others who are helping whenever they can.

Data Processing

Things haven’t stood still at PRP Headquar-
ters, either. For one thing, all that we talked
about in the future tensc a vear ago can now be
put in the present or past. Report evaluation,
voding, and transeription — the first operations
performed on the incoming logs — are well in
hand and up to date. {At least they're up to 114
months behind the present, which is about as
close as overseas mail deliveries allow. For this
reason, “now” af the PRP office is usually
about 45 days ago.) During evaluation, each
individual item on each report is examined for
propagation type and accuracy as far as possible,
The entries surviving this check (those listing
jonospheric propagation plus the “nil” and
beacon reports) are transcribed onto speeial
forms. In this step, many of the data are coded,
and all are arranged in a systematic form suitable
for punched card presentation.

Before punching any cards, two more items of
information are added to the sheets for euch
heard and worked report. These are the latitude
and longitude coordinates of both stations. It
has turned out that to keep track of the geograph-
ical locations of essentially all the v.h.f. hams in
the world has been quite a project in its own
right. Mrs. Jaune DeFranco, who handles the
PRP coordinate file, is convinced that amateurs
are nomadic mountain goats who wander from
one hilltop to another! A second problem has to
do with stations which can’t be located in our
atlag collection or on any of our charts: what’s
the most polite way to write to a fellow and tell
him he isn’t on the map? In any event, our co-
ordinate file has provided o fine testimonial to the
widespread interest in v.h.f, Not only is it bigger
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than we expected, but it's still growing,

Now at last we're ready’ to make some punched
cards, This is handled by a handy-dandy little
IBM machine with Mrs. Hazel Horan at the con-
trols. Mach worked, heard, negative and beacon
report rates a card of its own, each one listing all
the pertinent information such as date, beginning
and ending times, calls and coordinates of the
stations, antenna bearings, signal report, type of
propagation and type of report. As vou might
imagine, these cards run to quite a volume,
reaching as high as 30,000 per month during the
sporadic-F season. All must, of course, be verified
as well as punched. ‘

After each month’s cards are complete, we sort
them out according to report and propagation
type snd put them into chronological order. This
isn’t quite the job it sounds, because we have a
sorting machine that runs eards through at the
rate of 650 each minute. Another job done at this
point is to examine all the “worked” cards and
pair up those that report the same contact (where
both stations are PRP observers). This not only
cuts down duplication in the results, but lends
further confirmation fo the doubly reported
items.

Now the cards are ready for a trip to Boston,
Mass., where the Air Force Cambridge Research
Center puts them through its digital computer.
The station coordinates already on the cards are
used here to compute the distance hetween sta-
tions and sometimes the coordinates of the path
midpoint. These items go into spaces reserved for
them on the original cards, as well as onto a new
duplicate card deck which is prepared. Another
machine takes one of these card decks and auto-
matically makes up a listing of all the information
it containg, It is these listings which, at present,
are being sent to the IGY world-wide data ex-
change centers.

Results

The question ““ What have yvou learned from all
1his?” is sometimes asked, and it is a little hard
to answer without seceming to hedge. Actually,
the IGY is primarily a period of data collection
and reduction, not one of detailed study. The
time for this will be the years to come . . . quite
a few of the yewrs to come, judging by all the
information now being gathered. So we don’t feel
too bad about saying that this is the way it is in

HAMS -
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our case. Like the IGY projects in other fields,
we're concentrating on colleeting and processing.

What does PRP hope to uchieve eventually?
In brief, our aim i8 to (a) document v.h.f. ama-
teur observations in a (b) manner which lends
itself to scientific study. We fecl that (a) and (b)
are equally important. Gathering the data is
obviously necessary, and this is where the hun-
dreds of PRP observers come in, but putting
what you gather into a useful form {and one
which will be used) is also vital. Therein lies the
reason for the use of modern punched-card tabu-~
lating techniques with a card layout designed
to permit the extraction of a maximum amount
of data. We aim to make PRP data not only
available, but available In a form which will
insure its use. Our extremely detailed records of
auroral and sporadie-# opeuinge, for example,
can readily be checked and compared with the
data taken by other 1GY projects. Our Fy skip
m.u.f. observations can and will provide some
very interesting correlations with the predicted
values und those meusured ot the ({relatively
speaking) handful of professional observation
points.

A good deal of emphasis has been placed on
transequatorial scatter propagation. Not only
did “7TE” start the powers that be thinking
about sponsoring an amateur program such us
ours, but this mode shows promise of being oue
of the most interesting and controversial things
in the propagation field. Prior to early 1957,
everyone thought of TFE as being something
unique to Clentral and South America. After all,
it was there that all of the long, north-south
evening contacts had been made. Since then,
however, PRP with the help of its observers has
demonstrated that TE works just as well be-
tween Africa and southern Europe and Australia
and Japan. The latter path has even been termed
“monotonously consistent” by one observer.
Clomparison of data for these various parts of the
world should be of great help in solving the T'F
riddle, especially sinee the only professional IGY
stations studying this phenomenon are in South
America. There also may be some econncction
between 1'F and the very long distance contacts
such as Japan to South Ameries. This is the im~
pression one gets from scanning the PRP logs
Juring such openings. Later and further study
will be most interesting here, also.

The three NBS-CRPL beacon stations?

3 Bowles and Cohen, “N.B.S. Equatorial Region V.H.F,
Seatter Research Program for the IGY,” QST, Aug., 1957,

(CESAE, OA3AAE and OA3AAF) have certainly
done their part to make PRP reports interesting.
These stations have been audible at times and in
places (particularly in the . 8.) which are at
gome variance with South American amateur
regults. Furthermore, the many ways in which
they are received (strong and steady, weak and
steady, weak and fluttering, alternately fluttering
and steady) add spice to the puzzle. Here again
we have much to learn, and PRP data can and
will expedite that learning,.

Observers Still Needed

One nice thing about PRP observing is that it
doesn’t interfere with yvour operating habits.
Log sheets are provided on which to report, and
they act as guides to insure our getting the re-
quired information. Bevond this, you are free
to follow your inclinations. If working stations is
vour goual, we certainly want those worked re-
ports. If you just like to listen, we are glad to
receive all the heard reports you can supply. If
vou seldom hear anything (which we hope isn’t
the case) we'd like your negative reports. In fact.
even if you don’t like to listen, let alone operate
(why are you a ham, then?), you could run a
beacon station for us!

For these reasons and others, only a very few
stations have dropped out of PRP once they
actually began to report. We must admit, how-
ever, that the number of reporting stations has
heen something of a disappointment compared
with the amount of v.h.f. activity today. While
there are enough fellows actively participating to
do an adequate job, all right, there might well be
more. A goodly number have heen vontent to
receive our monthly PEP News for free and let
their more enthusiastic brethren do the reporting.
This doesn’t seem quite fair, so a warning has
gone out that stations never heard from will be
dropped from our mailing list. This in turn will
make room for new — and, we hope, more active
- PRPers during the final months of the IGY.
There's time left, by the way, to eurn one of our
hundsome PRP Consistent Reporting Award
vertificates!

How about you? If you're on v.h.f. and willing
to help out PRP we'll be more than happy to send
you our monthly News. Fven more important,
vou'll be doing something for the IGY and for
amateur radio. Our address is: ARRL-IGY PRP,
530 Silas Deane Highway, Wethersfield, Con-
necticut, U. 8. A. Why not send us yowr name
right now?

- Strays 5

FB3ENT will be on the air on August 4, operat~
ing from the annual Show and Sports exhibition
which is arranged as a part of the August Bank
Holiday . Special QSLs will be issued.

On about the second ol June a Colling 75A-3

14

receiver, serial number 193, was stolen from the
ham shack of the MIT Radio Society in Cam-
bridge, Mass, The receiver was badly in need of
repair. Any information on this receiver should
be addressed to Harold G. Frita. Secretary, MIT
Radio Society, Cambridge, Mass.

OST for



o Aocont Lquipment —

The Viking Courier

THE Viking Courier is an r.f. amplifier using a
A pair of neutralized 811-As, and covering a
continuous frequency range of 3.5 through 30 Me,
in four overlapping segments. The package, which
includes power supply, measures only 15 inches
wide, 1151 inches deep and 9 inches high. Its 58
tbs. however, tells vou that it must be out of the
low-power class. A e,w, man or sidebander can
push the input fto 500 watts (p.e.p. on s.s.b.).
Anyone having a flea-power a.m. rig can boost
his carrier output to 65 or 75 watts using the
Courier as an a.m. linear.
Circuit

The grid circuit is a conventional balanced-
tank arrangement using a split-stator tuning
vapacitor. A double-gang rotary switch (the only
hand switch in the unit) shorts turns at both ends
of the tank coil to reach the higher frequencies.
Since the two 811-As are in parallel across one
half of the tank eircuit, a small fixed capacitance
i8 connected across the other half to compensate
for the input capacitance of the tubes. A single
coupling link coil serves for all bands,

Tn the pi-network output circuit, the tank
{input) capacitor and rotary variable inductor
are ganged to a single control. The tuning range
is continuous: thus no switching. The loading
(output) capacitance is supplied by a 700-uuf.
varinble eapuacitor and a bank of fixed capacitors
that may be switched in parallel with the variable
to total a capacitance of over 4000 puf. This net-
work will feed loads ranging from 18 to 600 ohms
on 3.5 Me. if the s.w.r. does not exceed 3 to 1. At
7 Mec. and higher, the range increases to cover

¢
i
i
!

The Viking Courier is a compact package. The
power supply is fo the right and the r.f. section
to the left. The rotary inductor is below the
tank capacitor {right), and a ventilating fan is
below the variable output capacitor {left). The
separate 10-meter coil can be seen between
the two 811-As in the foreground. The small
coils around resistors in the plate leads and
the larger one near the neviralizing capacitor
dare paras.tic suppressors.
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load resistances from 20 to 2000 ohms.

It is apparent that the designers have gone to
considerable care to assure parasitic-free opera-
tion. There are v.h.f. suppressors in each of the
plate leads, cach of the grid leads and one in the
plate side of the neutralizing-capacitor lead. A
resistor across the grid-circuit r.f. choke takes
eare of low-frequency parasitics.

Power Supply

The high-voltage supply uses a pair of 866-As
and delivers approximately 1500 volts at 350 ma.
The input choke of the single-section filter is con-
nected between the plate-transformer center tap
and ground, placing it in the negative side of the
output. The filter capacitance is made up of five
80-uf. 450-volt electrolytics in series.

A low-voltage winding on the filament trans-
former and a selenium rectifier supply about Y5
volts of fixed bias. A rotary switch selects the
proper biasing system for Class B or Class C
operation. The same awiteh also transfers the
meter to show either grid current or cathodc cur-
rent, This is accomplished in four switch positions
-~ two for Class B and two for Class C.

Those who have operated r.f. amplifiers not
biased to plate-current cut-off are familiar with
the noise that such amplifiers generate in break-in
operation with plate voltage applied continu-
ously. This noise is apt to be hothersome when
& t.r. switch is used. The problem is overcome in
the Courier by an arrangement that permits ap-
plying cut-off bias to the amplifier during stand-
by periods. This is accomplished through two
terminals at the rear of the transmitter.




Bottom view of the Courier. The grid tank capacitor, coil

and switch are at the top, filter capacitors at the bottom.

The coils in the lower right-hand corner are in the TVI
filters.

The biasing arrangement is shown in Fig, 1.
With Terminals A and B shorted, and 8 (1 pole
of the mode-meter switch) closed, the d.c. grid
return is grounded for zero-bias Cllass B opera-
tion. When the short is removed from Terminals
A and B during stand-by periods, the full 95 volts
from the bias supply is applied to the grids, cut-
ting off plate current completely. A switch may
he used to short the terminals, or it may be done
with a relay tied in with the transmit-receive
control system. Cutting off plate euwrrent during
stand-by periods also increases tube life.

For Class C e,w. operation, A and B arc
shorted permanently and Sy is opened. This in-
serts the grid leak L. Also, the voltage divider
consisting of ) and 22 applies 10 to 14 volts of
hias which is sufficient to cut off plate current
when the key is open.

As in some of the uther Johnson transmitting
units, terminals are provided for connceting a re-
mote switch to control the high-voltage supply,
and to operate an external antenna relay simul-

taneously with the plate power switch.

All power wiring is shielded and all power leads
that leave the chassis, including leads to the
meter and panel lamps, are fitted with v.h.f. TVI
filters. The complete unit is shielded by the stund-
ard Johnson one-piece perforated metal cabinet,
and the seam between the cabinet and panel is
seuled with electronic weatherstripping. A small
fun that comes on with the filament and bias sup-
plics keeps the unit at comfortuble temperature.

Driver Requirements

Class C! e.w. operation requires a driver deliver-
ing about 50 watts. At some sacrifice in output,
the Clourier can also be operated as a (Mass B e.w.
amplifier with a driving power of 25 to 30 watts.
However, when this is done, break-in operation
may not be too convenient, since it may be neces-
sury to provide for opening Terminals A and B,
Fig. I (or for turning off the high-voltage supply)
during stand-by periods. This noise may not be
u serious factor if a separate receiving antenna, or
an antenna relay, rather than a t.r. switch, is
used. A p.e.p. driving power of 15 to 20 watts is
required for s.s8.b. operation.

The instruction manual is quite complete in
detuils of operation of the Clourier with various
driving units, particularly for the lower-power
units in the Johnson line. There is also a good
seetion on neutralizing triodes. ~ D. H. Al

Ra
1000 95 V. BIAS
" +
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750

Fig. 1—Essentials of the Courier biasing system discussed

in the text. A and B are terminals at the rear of the unit.

Sy is part of the mode-meter switch. Ry is the grid leak
used in Class C c.w. operation.

The Hammarlund HQ-110

("‘OI\IMUNICATIONS receivers are not all alike. One
A of the newer models with its full share of
innovations is the Hummarlund HQ-110. Second
item in the all-new Hammarlund line that began
with the HQ-100,! the 110 is an amateur-band
double-conversion job in the medium-price range.

L“The Hammarlund HQ-100" - Recent Lquipment,
Jan, 1957, QST
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It has calibrated tuning ranges for 160, 80, 40,
20, 15, 10 and 6 meters.

After the first quick look, one’s reaction is
likely to be ** What is a ham-bands-only receiver
doing with two dials?” And even after you've
aperated the 110 for a few hours, vou're likely to
reach for that right-hand knob for bandspread
tuning, But it isn’t & tuning knob, old man —

QST for



The Hammarlund HQ-110 is probably

the first amateur-bands-only receiver

to be equipped with two dials. Rea-
sons are given in the text,

it's the function switch. Even though there are
two dial windows, all the tuning is done with the
knob on the left side of bandswitch.

Those two dials require a bit more discussion.
The tuning capacitor is turned through a smooth-
running friction~drive dial (left side of the panel)
which is ealibrated for the 160-, 80-, 40-, und
20-meter bands. Now, to that other window. In
back of it is another dial, cuble~-driven from the
first one. This sccond dial has calibrated ranges
for 15, 10 and 8, plus a 0-100 logging scale. This
rather neat frick results in dial readability far
exceeding that obtainable with any simple single
dial having 8 scales.

Each division on the 160-meter scale indicates
2 ke. Un 80, 40, 10 and 15 each represents 5 ke,
The 10-meter range has 20 ke. per dial marking,
and the 50-Mec. range 50 ke, Because the spacing

Interior view of the 110.
Switched coils in the r.f. por-
tion of the receiver occupy the
center of the chassis, with the
tuning capacitor at the right.
Black discs above the dials
bear against the celluloid dial
scales and keep them spaced
a constant distance from the
dial windows. Rear wall has
socket for remote control of the
transmitter.
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of the marks is considerable, and the dial is easily
read, the frequeney can he read much closer than
the above increments would indicate. Accurate
frequency logging is made possible through the
use of the built-in 100-ke. erystal ealibrator and
movable cross-hairs on both dials. These are
manipulated by means of a “calibration set”
knob in the middle of the recessed portion of the
panel containing the dial openings.

Receiver controls are conveniently arranged,
though they take some getting used to. Reading
from upper left down around the U arrangement,
they are c.w. pitch, antenna trimmer, tuning,
sensitivity, manual-a.v.c. (toggle switch), band-
switch, limiter on-off (toggle switch), audio gain,
function switch, and Q-multiplier selectivity and
frequency controls. The S-meter is st the upper
right. In the corresponding spot at the left side




i8 u space for an electric clock and timer, an
extra-cost accessory not included in the receiver
tested. We understand that nearly all purchasers
either get the clock-equipped model, or even-
tually order the conversion kit available to tuke
care of buyvers who were economy-minded at frst
and turned down the clock feature. The function
switch has positions for send, receive, c.w. —
s.8.b. and cualibrate. The on-off switch is on the
sensitivity control rather than on the audio gain,
where one normally looks for it.

The HQ-110 features a die-cast aluminum
panel which lends a feeling of solidity to what is
in reality a very light receiver. That light weight,
incidentally, is welcome for Field Day and V.IL.F.
Party trips to choice locations, So is the over-all
power consumption of only 80 watts. And anyone
who has fussed with the innumerable serews that
hold some receivers inside their eabinets will take
kindly to the arrangement for getting at the 110.
Just two screws, both on the back, need be re-
moved to slip the perforated housing off, for tube
changes and other servicing,

Though we do not ordinarily attempt to evalu-
ate the performance of equipment deseribed in

Bottom view of the re-
ceiver. Large flywheel,
lower right, heips to
give the tuning dial a
smooth "feel.” Oscilla-
tor trimmers, lower cen-
ter, are slug-type plas-
tic variety, for high
stability. All coils ex-
cept for the 50-Mc.
range are in individval
shield cans mounted
topside.

these puges, we know one guestion everyone will
ask about the HQ-110, so we will attempt to an-
swer 1t fairly. © How does it work on 6?7

As might be expected, the r.f, gain is lower on
50 Me. than on other bands. The S-meter read-
ings are bound to be low on that account. But
you ean hear noise from the antenna, und side-by-
side tests with converter-receiver combinations
having much more gain show that just about any
phone signal that ean be heard on the hot combi-
nation can be heard on the 110 alone. Ounly your
next-door neighbor will read 89 on the meter, but
you'll hear the weak ones he’s working, if your
antenna system is as good as his.

With double conversion on all bands from 7
Me. up, the HQ-110 is free of image troubles, and
its dial mechanism allows reasonably comfortable
tuning right up through the 50-Mec. buand. Ap-
preciable hum modulation shows on 6, probably
the result of the hot-cathode oscillator vireuit,
und therefore subjeet to variation from one 68156
to another. This makes the 110 something less
than ideal as a weak-signal c.wv. receiver, but its
stability, both mechanical and electrical, i8 ade-
quate for A0-De. operation. — B, P, T,

B Stravs %

Last month we reported that WOBP had Worked All
States using radioteletype. This month we show you a
picture of WOBP and some of his equipment. Top fo bottom
in the rack are audio panel and speaker, a high-speed
tuning indicator, a Johnson Navigator medified for fs.k.,
and a Collins 75A-4. Down below that are various control,
switching and patching arrangements. At the left is a model
15 page printer, while at the right is a model 28. Out
of sight to the left in this same room is another rack con-
taining $-76 and BC-779 receivers, a panadapter, power
supplies, ferminal units, etc. Over in the transmitter room,
separated from the operating room by a gluss partition,
there are three separate kilowatt rigs. And one of
WEBP's antennas is a version of a "vertical fan' described
by him in QST way back in November, 1920. One of his
antenna grounding switches is a Wireless
Specialty dating back fo 1914,

QST for




Results of Armed Forces Day 1958

~ERTIFICATES of Merit have been mailed to two
4 hundred and seventy-eight contestants in
recognition of making perfect copy of the Secre-
tary of Defense’s International Morse Code
message to radio amateurs on Armed Forces Day
1958. The message was transmitted at 25 w.p.m.
by military stations on 17 May 1958. Certificate
winners of the c.w. message are as follows:
K1AWM, K1BBEK, K1BDD, WI1BCS, Wi1BDI,
KI1CUE, WIDWO, W1GHZ, W1IKE, WIKDQ),
WIMCG, WIMEG, WIMIX, KiRRD, W18DO,
WISMU, WITEC, WIWPR, W1WTJ, WIZR,
W2BXW, W2CCD, W2CKF, K2CQP, K2CXO,
W2DRYV, W2GVU, W2HX, K2ICF, W2IJCA,
W2J0A, W2KLD, W2KSL, K2KUC, W2KW,
W2LRW, W2NNK, W2NUI, W2NVB, W2PF,
WN2PVQ, K2QEK, K2RAR, K2RRH, K280X,
W2VPH, W2WH, W2WNW, W2ZMEK, K3A(CJ,
W3ADE, W3BFF, W3BKE, W3CA, W3DWP,
W3ECP, W3EJQ, W3ELI, W3GQC, W3HCI,
W3JBP, W3JH, W3JZG, W3LQV, W3LXQ,
W3LXU, W3LYN, W3QUB, W3WHE, W3WLO,
W3ZNK, W4BCT, W4BIH, K4BLF, W4CMYV,
W4CQI, W4FJ, KAFEQ, W4GSP, K1HO,
K4IVZ, K4JKR, W4UQ, W4BRG, WILYV,
WANHT, W40ODA, W40OXXN, W4PMR, K4PSE,
KATDR, W4USA, W4VHX, WiWV, W5ANR,
W5ARK, K5C8A, W5DIW, K5DMR, W5EGD,
W5EGK, W5GKY, W")HD\ W5HFN, W5HKP,
K5HVP, WSJET, WAJPC, K5JGZ, KSLAP,
K5LTK, KsMBK, WsMFX, KsMMO, WsNDYV,
KBOEA, \\’5POL W5PYU, W5SPZ, WSSYE
AASUSA, K:’)WBA, W5YOR, W6AAB, W6AN X.
W6AWP, W6AXYV, W6CBF, W6CBX, K6CHR,
K6CVZ, KN6DBL, WeDTY, K6DYX, h()EA
KGESO, K6EWY, K6EXX, W6EYY, W6FAH
K6FP, W6FHI, WGFYN, W6FYW, K637,
WﬁHSA, W6HUF, K6JFY, W6KF, W6KG,
K6LDO, K6LLU, K6MTB, WoMYT, W6NCL,
K6NRK, K6OHM, W60OWP, W60Z, K6PWO,
K6PXJ, W6PYN, K6PWO, W6QIE, W6QIL,
WERDK, W6THQ, K6VCT, K6VJV, K6VTK,
W6WPI, W6YCF, W6ZPX, ATCZY, WTEBS,
W7ETO, W7EYX, W7FIX, W7JU, W7KOK,
W7L.BK, W7LFA, W7LJW W7MFZ W7IMTY,
W70EB, W7VI, K8AIR, W8BWK, WSCKW,
WSDAE K8DEY, W8HS, WSHZA, WSILJV,
WSIQA, K8KLC, WSLEX. WSLFX, K8NAI,
WSNEM, WgQLJ, W8TZO, WYABH, WICVZ,
WOIDO, WOJAM, WOJFG, KoKMT, WOLBYV,
WILRV, WJNUE WORXR, WHARO, WOKCE,
WOFDJ, WOGKE, WOHIC, WAFHY, KNGLZJ,
WNGOJQ, WOPDN, WOPXH, WOQVA, WOTUT,
KP4DJd, KP4KD, KH6BLT, KH6FX, KH6UK.
Allen, B.B.; Barlog, E.J.; Booth, D.G.; Borne-
man, U.; Borum, R.J.; Bradley, F.; Cadwell,
R.G.; Camm, J.E.; Cohen, B.; Danell, D.; Den-~
nis, H.P.; Dunn, J.A.: Gamboa, H.M.; Green-
halgh, B.N.; Hammond, C.; Harbin, C.L.; Har-
rell, W.: Heisler, D.E.; Henry, C.R.; Hill, A.E.;
Hinkle, W.F.; Holum, G.O.; Hughes, R.S.;Hut-
ton, W.L.; Jarrell, G.W.; Johnson, G.M.; Kauff-
man, li.; Knight, L.E.; Long, W.; McAdams,
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F.; Nehlsen, H.W.: Nelson, E.K.: Norman
M.L.;: Petrowski, J.: Powell, C.A.; Reding, P.Ci.;
Ripkin, 8.: Rogers, D.E.: Saxon, H.; Shryack,
L.A.; Simpson, W.G.; Spivey, F.V.: Taylor, T.;
Van Hise, (\A,; W&gner, JH.: Weeks, LE.:
Weiler, F.W.J.; West, L.; USMC Trng Ctr,
Zanesville, Ohio; Hilton, G.M.; Harton, D.L.;
Galloway, W.E,

Military to Amateur Contacts

Operating on wilitary frequencies AIR, NSS, und WAR
worked amateurs in the 80-, 40-, 20~ and 15-meter bands,
using €.w., .., ss.b., and RTTY, The three military sta-
tions wmade u total of 1407 countacts. Reports from outlying
military stations participating in the Novice phase of this
test, have not been reccived and wure not included in the
sbove total,

Radioteletypewriter Receiving
Competition
The radioteletypewriter receiving competition featured a
message from the Secretary of Defenge transmitted at sixty
words per minute, A total of one hundred and forty con-
testants received & certiicate of merit for perfect copy.
RTTY winners of certificate of merit. are as follows:

WI1BDI, WiDNK, WIMCG, Wi0UG, WIUHE,
KIWAR, W1ZXA, W2ANB, W2ATQ, K2CQP,
K2CX0, K2EW, K2HHH, W2ICA, W2JAV,
W2KLD, W2LRW, W20RX, W2PAU, W2RUI,
K2VAM, WZWRQ K3ACY, h3DUI W3MHD,
W3PYW, K3WPL, W3WTW, WiAIY, W4-
AWM, A4EHU, W4FJ, KAHIA, KAIVZ, Wi
JUQ, KIPSE, W40Y(G, W4RRH, WiTOY,
K5BSS, W5FEM, KZ5FW W5GMM, W5GNE,
W5IBW, KANAN, K5NAZ, KhOEA, W5RMQ,
W58QB, W5SYE, WATVG, WHTYI, WSZMK,
W6AEE, W6ANX, W6ASJ, W6AXV, W6BIK,
WGCBF, W6CBX, K6CHR. K6CHU, W6C(,
We6CQI/6, WeDOU, WeFHI, WOFLW, WeFYDM,
W6FZC, K6GB, WOILW, W6IZJ, W6JCK,
K6JPR, WOLFF, W6LX, K6MTRB, W6MTJ,
K6NREK, WoNRM, K6NRR, W6PGP/8, W6SCQ,
K6SNA, WESXG, WeUJX, K6USN, K6WGB,
WG6YNS, W64VV, W7BEG, W7 CBE W7CCB,
W70C8C, W7DDY, W7JHC, W7KQK, W7LPM,
W7MEV, W7PQJ, K7WCV, WBAIR, WSCKW,
WSCRY, W8DOO, WSAYT, WSLJV, K8KLC,
WSKVYV, WSLEX, W8PFE, WSQMI, KIAFE,
WOCWH, WIGRW, WONOE, WIPUD, WIPVN,
KOAKG, WOHFU, KGHXM, WOHZR, WEIQC,
WeJHS, WELFI, WELFH, WQGUSN, WOYKZ,
KP4IKD, Goodman, D.J,; Cobb, K.R.; Johnson,
(i.; Rood, O.; Thomas, C.; Sanzaro, R.; Ungari,
J.AL; PMB&T Worcester Polytec.

The military departments are pleased with the
continued increase in participation in these tests
and appreciate the interest shown by the ama-
teurs participating. Congratulations to all win-
ners of the Secretary of Defense Certificates and
it is hoped that next year’s participants wiil
exceed the present record.
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The 1958 Novice Roundup Results

BY RONNIE GANN,* WIFGF

(ﬁONthIoUS SAY: BASLATHKILATE (Man
-4 who do not believe 58 Novice Roundup best
yet, better should join honorable ancestors than
to pound brass.) I'm speaking of course, about
Max Confucious, WNIQST. He owns a delica~
tessen here on LaSalle Road.

Anyway, Max wus right. A real crazy scene
was dug by all. Logs were submitted from over
85% of the participating sections with a few of
the contestants racking up 10,000 points or het-
ter. In there pitching for the DXers were KG4AS,
WL7CEE and WH6CJHJ. Tt seems most of the
boys favored 80 and 40 meters, although 15 was
the scene of some pretty bloody battles, too!

Interest reigned high among Non-Novices this
year, and appareutly some got a bit overzealous.
A few scooted up into the Novice band with their
half-gallons and caused a hit of QRM, not to
mention shattered ear drums! So to all up-and-
coming Novices reading this, . . . “We apolo-
gize, and promise to watch ourselves next year.”

Tyro Topics . . .

“Working the NR was just about the most fun T have had.
Most of the fellows were very helpful.” — KNSGJD . . .
My greatest thrill of the contest was when a cull to a cQ
was received from W1AW, Thanks a million for the contests
that are sponsored by the League.” — KNEGPC . . .
“Bure enjoyed the contest, tnx for a lot of fun!” — KNSHGT
« <+ “Thot 83 was fun, but this NR sure had that beat!
Many tnx to U fer giving the rock-bound Novices a chance
each vear to show wat they can do,”’ — KN2ZIS e

* Commuuications Assistant,

Champ Greets Champ: K6SXA, last year's national high
scorer, congratulates this year's fop man, KN6ZBV (seated)
is real happy about the whole deal . . . and he should
be! Whipping out 22,995 beautiful points with 315
QSOs, and being fop man in the nation, Dave certainly
made the most of his Globe Chief 90, NC-300 and 3
element beam. Sac Valley adds another
fine operator to its amateur ranks.
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“Please excuse all my inistakes.” — KN2EKAM . ..
*‘ Anybody who can stick out 40 hours of this is NUTS!” —
KENBLTB . .. "Ld like to thank the Generals who con-
sistently slowed down for us. [t sure helped a lot. Still think
the League should give a T'WEHDC award, (To Whom
Hverything Happens During Contest),” — KNICRB . . .
“Please send me cowplete instructions on Husband Recap-
turing!”’ ~ WN?HXE.

Our Turn, Now . . .

“Hellllp” — WIFGF . .. “WMave received ubout 100
QBL cards stating I was their first Maryland QSO, and
they're still coming in!" — WSMSR . .. “Most of the
Novices I heard on in the contest were bang-up good opera-
tors,” — WO@JHY/5 . . *Just loads of fun. Wish T could
get that Utah station’s address.” i('mon WN7JBV) —
K2APG . . . “Just keep up the good work of helping the
Novices and we'll have seads of good operators.” ~- KAIID
- .. "I was surprised at the number of Novices in therc
that could handle a fast bug.” — KgUZJ . . . “Seems like
the Noviee ovperators get better each vear."” — W40MTT

.« “Vy nice NR as usual. Made 68 people happy with
another multiplier . . . now comes the QSL cards!” —
V02N 4 . .. “Think we Il have a swell buneh of operators
hitting the big contests before long.” — K8BPX . . .
“*Boy, I really enjoyed this one!" — KeRFT.

A look at the call-arven lenders will show a lot of hard work
and nose-to-the-grindstone brasspeunding by these people.
A standing ovation, men,

ENICEC 11,514-187
WN2DYC 12,720-215

KN6ZBV 22,995-315
WN7HXE 10,560-182

KN3AIIQ 10,824.246 RKNS8GSS  15,818.273
KN4OKZ 20,500-345 KNOIND 15,984-276
KNSKYR 17,748-306 KNOKLB  6400-150

WHGCIT 1891-61
With the large number of logs submitted, only 14 par-
ticipants racked up 10,000 points or better. Listed below in
descending order are their cully and scores:
KN6ZBV 22,495 KNICEC 11,514
KN4OKZ 20,590 KN40OUZ 11,368
KN5KYR 17,748 KN3AHQ 10,824

KNQIND 15,981 WN7HXE 10,560
KN8GSS 15848 KN5IPS 10,400
KNO9JILR 14510 KNICAU 10300

WN2DYC 12,720 KN4PPX 10,229
KNSHKB 12,220 WN2RFS 10,100
KN5JPB 10,094

Nice goin’ fellas!

There were well over 250 logs submitted from Noviee par-
ticipants alone, not counting the non-competing siack, The
eontinuous rise in contest operating by the Novice has been,
in a word, *fantabulous,” and we can well predict record-
smashing participation next year. You non-Novices did us
proud again thix year, in giving up your time to help pull
the new fellas up through the ranks. Here's how things
shaped up. Calls are listed alphabetically,

WIAMY 130, WIAW ! 1925, W1BDI 650, WIDGL 266
WIFGF 340, WIHV 572, WILJFL 50, WI1KGJ 451,
WIKVG 185 WIKYM 2059, WINJL 360, W2BVE 100,
W2CVW 36, W2EWZ 990, W2FEB 1484, W2ILL 00,

QST for



W2RJJ 1206, W2UAL 18, W3ARK 8160, W3FHR 4320,
WIGEU 156, W3MDO 1716, W3MSR 24,567, W3SKEB
1178, W4KFC 1620, WAOMW 1406, W4UOW 3492,
WEFCX 232, WaJHY/5 140, WTFKF 1058, W7VAQ 221,
W77VY 66, WSBMX 6512, WBCWE 2187, WOLNQ 7682,
WOYT! 368, WOYYG 1103, WOVFE 275, KIAYW 360,
K1BAZ 1460, KiBEB 5740, KICBI 341, K2APG 1500,
R21TZ 175, K2IYC 360, K2PTS8 4012, K2PTU 528,
K2TBU 2n00, K2UBW. 105, K2UCTF 444, K20TV 2116,
K2UZJ 152, K2VNS 200, KICEF 2607, K4IEX 533
K4J08 585, K4MOF 2280 K4QPJ 20, K5BQS 026,
K&FIC h000, KSKSW 1518, K5GTC 3024, KSGHP 260,
K5IID 1152, KeDJC 7592, K6KZY 135, K6PUB 1080,
K6REFT 407, K63XA 351, K8BPX 176, K8BXT 9186,
K8EJL 1500, KBGUV 49, K8HIFO 1144, KYAUE 4720,
KOAWYV 96, KODWK 3922, K9IICP 2070, K6CQA 20,
K@EKR 1536, KOGIC 2184, KOGSV 288, KGVE 110,
KpIDV 280, K#JOQ ! 150, KL7CDF 2914, VE2AJD 6186,
VESDDU 555, VESDNR 221, VO2NA 1496,

SCORES:

Scores are grouped by ARRL Divisions and Sections. The
operator of the station listed first in each section is award
winner for that section. Hrample of letngs KN4OKZ
20,590-34 5-58-36, or, final score 20,590, number of stations
345, number of sections 58, total opcrubing time 36 hours.

ATLANTIC DIVISION
Fastern Pennsylrania
KN3ALL..... T488-183-36-10

BEL. ... 2088 R4-22-20
1491 V6 21

Western Pennsyivania
l\\I'iAHQ J0,824-24
38 .. B8435-1

KN3CEP.

CENTRAL DIVISION

N3DA
E\N3Ab!f‘ A Ilinots

Ad~DelD. (", KNOIND. .. 18.054-270-54-50
WNBMNE. . u07-111-27-14
KNSAZH 428-101-28-42

WN3MEQ..... 208- 19- 7-10

Southern New Jersey
KN2ECR. .., 2940-140-21- ~

Western New York
KN2DTW, 4%8-119 42-34
WN2TPV. Y14- 6Y-31-18
KNZLMG. l 232- 41-22-16
KN2DLY. ... 1104- 4R-23-18

K-24
29-19-18
27-17-20
4R- R-14

Indiana

KNELZ, SH86- B-L12 ook 7040-160-4420
RNZUOR 00 308 (n1l- ¢ SNBIGE... . 2u08 (38-16-20
WNSIEG. ... 80- 10- s-10  RNBIOQW. ... 60-20-17
KNZOSE... 0110 120 He 2-12 W e S

Wisconsin.

KNILEK, ... 5285-151-35-35
KNOJIG..... 3520~ 33-40-31

Running 70 waits input fo his homebrew rig, KN4OKZ
slammed out a big 20,590 points fo win laurels for the
Virginia Section and place second nationally. He's follow-
ing right in his Pop's footsteps too, for Ken's dad is
WA4KFC, a well-known confest man
in the realm of Hamdom.
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WNZHXE. Three children, an understanding OM, five cats,
fourteen hands, a heap of patience, 10,560 points and
top banana for the Washington Section.

What a galt FB, Della.

KNGISZ, ,.... 952- h¥-14-15
KNYIZT...... 217- 11- 7- 8

DAKOTA DIVISION
North Dakota
HKNAMIK. CAHAR- 22-14-24
KNGMBN, ..., 96~ 6- 6- 9
South Dakota
KNAMRN....6192-129-48-24

Minnesotn
NOKEE. . ..2520- 72-35-13
QF. 1% 56-33-12
b_

DELTA DIVISION

Arkansas
KNSIPB, ll'! 094-191-49-19
J\N’)JWW 2142 63-34- 9
KNB6KIZ, .....5870- 30-19- 1
Lowistana
KNSMPM. 200-200-46-30
K N5KI\I\ AN4-157-52-13

KNSL, 720-145-42-24
KN5MQM L3185~ Y1-35-19
Misstsstippt
KNSKGF. ...38183-167-49-19

Tennessee
KN4RS8Y...... 390- 26-15- 9

GREAT LAKES
DIVISION

Kentucky

KN4PPK..... 3572~ TO-3R-27
KN4QCM. . ... 799~ 47-17- 5

Michiean
KN8GAS. ., 15, H48-273-! »6-40
thEP) .

KNRVPZ, 3R -1»
KNSHJIS,,,, .6762-151-42-.#9

()Mo

KNRGZL,.
KN8GVO

HUDSON DIVISION
FHastern New York
\VN2NPN .. 3852-107-36~

~31

WN2LDU..... 400- 25-16-

NoY. O L
. 12,720-215-53-35
’400 00-42-22

WN2DYC,

Narthern New Jerseq
WN2REFS, .. 10,100-202-50~ ~
KN2ZDZ. ... .9000-165-50-3%

{Continued on puge 150)
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1957 PHONE
SWEEPSTAKES RESULTS
CORRECTION AND RECAP

Contest fans are aware that Sweepstakes cer-
tifications are issued on a “local” basis, e, to
club and ARRL Seection winpers. Yet editorial
mention is often made of new contact and scoring
records, licensing arca leaders, or the country's
“tOp ten.”’

In our portrayal of the phone S8 in June @ST,
section winners were correctly identified, But in
working on Minnesota leader WOEDX's score,
we overlooked a mathematical ervor that inflated
the actual tally as not intended by cither Al or
our checking department. To those who wrote,
to WOEDX, and to all others concerned, we ex-
tend our sincere spologics for the slip.

By way of reconstructing, then, we find Los
Angeles winner K6IXVR pacing the crowd with
170,520 points. Culifornians long have had a
penchant for monopolizing the voice portion of
the 88 und 1957, it seems, was no exception. In
fuct, Nixes now have registered the top A-3 total
in nine of the twelve postwar S8's.

Meet KGEVR, top phone scorer in the 1957 Sweepstakes.

Although first licensed in 1954, 19-year-old Ronaid has

rolled up some impressive fallies in the S5, the Novice
Roundup and DX Tests, and is DXCC-210.

An all-time high of 22 amateurs posted ahove
100,000 points under a scoring system that has
remained basically nnchanged for vears. Follow-
ing K6EVR came Conneeticut’s W1YWU with
156,366 points, while the 152,643 points of Mis-
sissippian W5DQK captured show position na-
tionally. The fourth-ranking score of 147,864

came from Bast Bay’s W6PQW, ull of whose 815 .

(808 were made on ten meters with 90 watés
input. Other six-digit men were: WIBSW 133,-
152, KBBWD 129,384, W2VCZ 124,830, WELDX
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(whose contact total of 854 was tops) 124,611,
W6BSY 121,800, W8SAJW 121,764, W7CAF
121,440, WAMYT 121,005, W5VU 108,570,
WOOHO 106,812, W6IIM 106,128, W7BJV
105,216, WaAVQC 105,053, W3MSK 104,244,
K2BHP 102,900, W7CBP 102,837, WIFZ 102~
711, W7BLX 100,022.

The 25th ARRL Sweepstakes is set, for Novem~
ber 8- and 15-16. QRV?

As ships dock at Stateside ports, foreign entries
resulting from the 1958 ARRL International DX
Clompetition continue to pour in. Besides those
shown in July (ST, ¢.w. scores ranging from 100
to above 400 thousand are cluimed by CR6AI
HASWS, JAIVX, JARAB, KC4USB, OEIRZ,
ORE3RE, OESHYV, VK2APK, VK2GW, ZL30B
and ZP9AY. D Xers reporting from 50,000 up to
100,000 points include DJ3KR, HASDH, [1BLF,
OFE3VP, OKIAEH, VE5MY, VEKOXK, ZE6JX,
ZLIMT and ZSGAJO. Final standings coming up!

Silent Repg

I’r 1s with deep regret that we record the
passing of these amateurs:

W1AQU, Wilbur 1. Roberts, Lowell, Mass.
W2AYK, Lionel Samuel, Pelham Manor, N. Y.
K2DSD, Dante ). Petretti, Tujunga, Calif.
K2IRC, William T. Emmons, Eatontown, N. J.
W2ZL, George J. Kltz, Avon, N. J.
KNBAZT, Fred E. Lotz, Wilkinsburg, Pa.
W3CLYV, Hervey B. Heller, Baltimore, Md.
W3HVE, Robert J. Phelps, Phoenixville. Pa.
W3YXE, Merle H, Sexton, Union City, Pa.
WAAEP, Thomas A. Black, El Paso, Texas
KB6GEA, Lester B, Eaton, Glendale, Calif.
W70IIS, Gilbert 1. Noble, Richland, Wash.
W7TES, Reno W. Diedrich, Bellevue, Wash. 1
W9ADS, Arthur I.. Bennett, Indianapolis, Ind.
K9HDY, Harry M. Blackburn, Bedford, Ind.
WOZIJ, Paul A, Townsend, £vansville, Ind.
W#DJY, Ceeil E. Leonard, Belle Plaine, lowa
VE3BCW, I, Manley laines, Willowdale, Ontario
VEIQO, Walter I, Colton, Oshawa, Ontario
VE8AC, L. A, Kirk, Dawson, Y. T., Canada
KA4BH, Luis 8. Garcia Vigueras, Madrid, Spain
5UX, George A, Hume, London, England
KL7PC, Sigurd Hopstad, Bethel, Alaska
VE5BY, D. R. Whithurn, Fullarton Estate, S.
Australin
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Election Notice

14-Mc. Phone Expansion Proposed
V.H.F. C.W. Segments Proposed

ELECTION NOTICE

To All Full Members of the American Radio
Relay League Residing in the Central, Hud-
son, New England, Northwestern, Roanoke,
Rocky Mountain, Southwestern and West
Gulf Divisions:

An clection is about to he held in euch of the
above-mentioned divisions to choose both a
director and a vice-director for the 1959-1960
term. These clections constitute an important
part of the machinery of self-government of
ARRL. They provide the constitutional oppor-
tunity for members to put the direction of their
association in the hands of representatives of
their own choosing. The clection procedures are
specified in the By-Laws. A copy of the Articles
of Assoviation and By-Laws will be mailed to
any member upon request.

Nomination is by petition, which must reach
the Headquarters by noon of September 20th.
Nominating petitions are hereby solicited. Ten
or more Full Members of the League residing in
any one of the above-named divisions may join
in nominating any eligible Full Member residing
in that division as a eandidate for director there-
from, or as a candidate for vice-director there-
from. No person may simultaneously be & candi-
date for hoth offices; if petitions are received
naming the same candidate for both oifices, his
nomination will be deemed for director only and
his nomination for vice-director will be void.
Inasmuch as all the powers of the dircctor are
transferred to the vice-director in the event of the
dircctor's resignation or death or inability to
perform his duties, it is of as great importance to
naume » candidate for viee-director as it is for
director. The following form for nomination is
suggested:

Egecutive Committee
The American Radio Relay League
West Hariford 7, Conn.
We, the undersigned Full Members of the ARRL residing

BBIO. o e Division, hereby
ROMINGEC. . v v oo vt s m e Of v,
as a candidate for direcior; and we also nominate.

.......... 173 asuumdtdatefarvwe-

rlt rectors from this division for the 1959-1960 term.
{(Nignatures and addresses)

The signers must be Full Members in good stunding.
The nominee must be a Full Member and the holder of an
amateur license, and must have been a member of the
League for a continuous term of at least four vears at the
time of his election. No person is eligible who is cutnmercially
engaged in the manufacture, sale or rental of radio apparatus
capable of being used in radio communications, or is com-
mereially engaged in the publication of radio literature in-
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tended in whole or in part for consumption by radio ama-
teurs.

All such petitions must be tiled at the headquarters office
of the League in West Hartford, Conn., by noon EDST of
the 20th day of Beptember, 1458, There is no limit to the
number of petitions that may be filed on behulf of a given
candidate but no mewmber shall append his signature to
more than one petition for the office of director and one
petition for the ottice of vice-director. To he valid, a petition
must have the signature of at least ten Full Mewmbers in
wood standing; that is to say, ten or more Full Members
mist join in executing a single document: a candidate is not
nominated by one petition bearing six valid signaturcs and
another beuring four, Petitioners are urged to have an ample
number of signatures, since nominators are oecasionally
found not to be Full Members in good standing. It is not
necessary that a petition name candidates both for director
and for vice-ditector but members are urged to interest
themselves equally in the two offices,

League members are classified as Full Members and Asso-
ciute Members. Ounly those pussessing Full Membership
may nominate candidates or stand as candidates; members
holding Associate Membership are not eligible to either
function,

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

Present directors and viee-dircetors for these divisions are
as followa: Central: John G, Doyle, WOGPL, and George E.
Keith, W9QLZ. Hudson: George V. ('ooke, jr., W20BU,
and Lloyd . Manamon, W2VQR. New England: Milton E.
Chaffee, WIEFW, and Frank L. Baker, jr.,, W1ALP.
Northwestern: R. Rex Roberts, W7CPY, and Howard 8.
Pyle, W70E. Roanoke: P. Lanier Anderson, jr.,, W4MWI,
and Thomas H. Wood, WH4ANK. Rocky Mountain: Claude
M. Maer, jr., WBIC, und Carl L, S8mith, W6BWJ. South-
western; Walter R. Joos, W6EKM, and Virgil Talbott,
WG6GTE, West Gulf: Grady A. Payne, WSETA, and Carl C.
Drumeller, WSEHC.

Full Members are urged to take the initiative and to file
nominating petitions immediately,

Ifor the Board of Directors:

A. L. BUDLONG
Secretary
July 1, 1958

14-MC, PHONE EXPANSION PROPOSED

In 1956 the League requested the Federal
Communications Commission to amend the ama-
feur rules to provide that holders of the Amateur
Extra or Advanced Class license might use voice
emission in 14,300-14,350 ke. FCC has not as yet
acted on our request. Responsive to & decision
of the Board of Directors, an amended petition
has now been filed which would delete the license
restriction and therefore presently consists of o
straightforward request to muke the 20-meter
voice band 14,200-14,350 ke. The text follows:

Fepuran CoMpMuntcarIons CoMMISSION
Amendment of }
Sections 12.23 and i
12.111 (d) of the
miles and regulations
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Amendment of petilion

On September 27, 1956, the American Radio Relay
League, Ine,, tiled with the Commission a petition secking
amendment of sections 12.24 and 12,111 (d) of Part 12,
Rules Governing Amatewr Radio, concerning the expansion
of the 14-me. radiotelephony subband. The Commission
has not as yet acted on the petition,

‘I'he petition requested the expansion of the 14-me. radio-
telophony subband so that it would bevome 14,200-14,350
ke,, and presented arguments in support thercof.

The petition also included the request that the use of the
proposed new radiotelephony segment 14,300-14,350 ke,
be limited to holders of the Advanced or Amateur Hxtra
Class grades of license,

As directed by its Board of Directors, the League now
amends ity petition by withdrawing the proposal for a
restriction to certain classes of wnateur license. The
animended petition, therefore. seeks only the expansion of the
14-me. radiotelephony subband so that it will read 14,200-
14,350 ke.

THE AMERICAN RADIO RELAY LEAGUE, INC.

BY PAUL M. BEGAL
Its general counsel
A. L. BUDLONG
(leneral Manager
May 21, 1958

V.H.F. C.W. SEGMENTS PROPOSED

Responsive to u decision of the Board of
Dircctors, the League has filed with FCC u
petition for amendment of the smateur rules to
provide exclusive e.w. segments of 100 ke. at the
low ends of the 50- and 144-Me. bands. In accord
with ARRL’s request for preferential attention,
the Commission promptly issued a notice of
proposed rule making to accomplish the changes,
with a date of August 29 by which cumment may
be filed. The text of both the League's request
and the Commission’s notice follows:

FrpeErAL CoMMUNICATIONS COMMISSION

Amendment of paragraphs
12,111 (h) and 12,111 ()

of the rules und regulations;
limitation to A-1 emission 4
of the lower 100 kilocycles

in the 50- and 144-me, amateur
frequency bands

Petition for rule making

Pursuant to §4 (d) of the Administrative Procedure Act
and § 1.702 of the Commission’s Rules and Regulations, The
American Radio Relay League, Ine., requests that para-
sreaphs 12,111 (h) and (i) of the Clommission's Rules and
Regulations be amended to provide for only A-1 emission
in the lower 100 kiloeyeles of each the #0- and 144-me.
amateur bands.

‘This request is filed pursuant to decisivns of the Board of
Directors of the League at its meeting in May, 1958, As the
Cummissivn is aware, the ARRL Board of Directors is
eomposed of sixteen amateurs nominated and elected by
some 70,000 licensed amateurs to represent them in the
formulation of League policy.

1. The contributions of the amateur radio service fo

knowledge of propagation characteristics in the v.h.f. por-
tion of the spectrum are & matter of record. The most
recent examples are the two-way 144-me. communication
between California and Hawail in July, 1957, and in-
numerszble instances of intercontinental two-way com-
munication in the 30-me. band during the past year. Addi-
tionally, nearly 1,000 amateurs are enrolled in an intensive
project, as part of the International (leophysical Year
program, to gather further data vn propagution phenomena,

2% The principal raw material for such studies, and
therefore for contributions to the art, cumes from long-
distance amateur contacts, It is well established that, watt
for watt, A-l emission is a far more effective medium for
marginal work over great distances than A-3 ecmission. It
is also well known that a weak, distant c.ow, signal is
ohliterated by voice sixnals from local amateur stations. [t
i8 more to the credit of the amateurs who, under the handi-
cap of local voice inteiference, have accomplished the dis-
tance records on e.w. so far obtained.

3. The Leugue believes that such experimental long-
distance attempts at eommunication should be provided
every opportunity for suceess, and therefore proposes the
establishment of exelusive ¢.w. segments of 100 ke. each at
the low end of the 50- and the 144-me. amateur bands.

4. In the ease of the 50-me, band, there is technical justifi-
cation for selection of the low end for the exclusive c.w.
segiment, For example, in F-2 layer work, such as is now
going on widely as the result of the eurrent solar activity
peak, and (although not quite to the same extent), in
sporadic-ki propagation, the lower the frequeney the better
the chance of making distant contacts. In the vase of the
144-me. band, the location of a proposed e.w. segment is
not subject to the same technical justification, and our
seleetion of the low end is purely a matter of consistency
with other amateur band suballocations,

5, The League'’s proposal does not derive from the usual
considerations applying to suballocation between types of
emission on the lower-frequency amateur bands, It stems
from a need to provide experimentally-inclined amateurs
the proper tools with which to accomplish suceessfully the
studies they are nndertaking, partieularly in connection
with the IGY. If anything, the exclusive e,w. scgments
proposed should benefit voice operators as well, for they will
provide space where foreign voice stations may be received
without local A-3 interference.

6. The League requests that preferential attention be
given its petition and hopes that immediate and favorable
action will be forthcoming from the (lommission in order
that, if adopted, the new rules will become cifective for as
much as possible of the balance of the International Geo-
physical Year, which ends Decewber 31, 1958,

THE AMERICAN RADIO RELAY LEAGUE. INC.

BY PAUL M, 8EGAL
Itz general counsel
A. L. BUDLONG
General Manager
May 21, 1958
Before the
FepERAL COMMUNICATIONS ('OMMISHION
Washington 25, D C.

In the Matter of

Amendments of Section 12,111 of the
C'onnniysion's Rules, Amateur Radio
Service, to provide that only Al
cimission may be used in the lower
100 Lilocycles of the 50 and 144 Me
amateur bands, j

[ Docket No, 12485

Leading Mexican amateurs and officials of the Liga
Mexicana de Radio Experimentadores at their 26th
national convention at Mexico City in May: Lt. Colonel
Mariano Yustis C., XE1BX, administrotive manager; Juan
Lobo y Lobo, XETA-XF1A, well-known DXer; Ing. Manuel
Medina, XEIN, who this year refired after many distin-
guished years as society president; General [retired)
Alberto Najera, XE1H, newly elected president of LMRE.
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Notice of Proposed Rule Making

1. Notice ix hereby given of proposed rule making in the
above entitled matter,

2, ‘T'he Commission has received a petition filed by the
American Radio Relay league, Inc., to amend Sections
12,111(h) and 12.111() of the Amateur Radio Service Ruley
tn provide that only Al emission may be used in the lower
100 ke of the 50 to 51 and 144 to 148 Me amateur bands,

3. The Rules now provide for the use of A1, A2, A4, and
A4 emissiuns and narrow band frequency or phase modula-~
tion for radiotelephony in the pertinent portion of the 50 to
54 Me. band. In the 144 to 148 Me. band the Rules now
provide for the use of Af, AL, A2, A3, und A4 emission and
speeial emission for frequency modulation.

4, In support of the request petitioner states that the
contributions of amateurs to the general knowledge of v.L.f.
propagation characteristics are s matter of record; that
nearly 1,000 amateurs are enrolled in an intensive project
as part of the International (Jeuphysical Year program
to gather further data on prupagation phenomena: that
long-distance amateur contacts contribute to such knowl-
edge and that Al emissiun is a more effective medium for
long-distance communication than is A3; and that such
long-distance communication attempts should be given
every opportunity for success. Petitioner further states:

The League's proposal . . . stems from a need to pro-

vide experimentally-inclined amateurs the proper tools

with which to accomplish successfully the studies they

are undertaking, particularly in connection with the [GY.
Petitioner, in justification of its selection of the lower 100 ke
of the involved bands for ciclusive use of Al emission,
states:

in the case of the H0-me. band, there is technical
justitication for sclection of the low end for the
exclusive c.w. sexment. For example, in F.-2 layer
work, such as is now going on widely as the resuit
of the current sviar activity peak, and (although not
quite to the same extent), in sporadic-E propagation,
the lower the frequency the hetter the chance of
making distant contacts. In the vase of the 144-me,
band, the lucation of a propused e¢.w. segment is not
subject to the same technical justification, and ocur
selection of the low end i3 purely a matter of con~
sistency with other amateur band suballocations.

5. The sought amendments would result in the removal
from other than Al emission of onfy two and one-half percent
of each of the amateur bands in questivn and would there~
fore not appear to materially affect the present usage of
these bands. Furthermore, the proposal is generually con-
sistent with the availability, from a historical standpoint,
of all bands for Al emission and ouly sume bands for other
types of emission,

6. Accordingly, the Commision proposes to amend Sec-
tions 12.111 (h) and 12.111(i) as set forth in the Appendix
hereto.

7, Authority for the amendments herein proposed is
contained in Section 4(i) and 303 of the Communications
Act of 1934, as amended.

8. Any interested person who is of the opinion that the
proposed amendments should not be adopted or should not
be adopted in the form set forth berein, and any person
desiring to support this proposal may file with the Commis-
sion on or before Aug. 29, 1958, a written statement or brief
setting forth his comments, Replies to such comments may
he tiled within 10 days from the lust date for filing original
comments, No additional comments may be tiled unless (1)
specifically requested by the Comumission, ur (2) good cause
for the filing of such additional comments is estublished.
‘The Commission will consider all such comments prior to
taking final action in this matter. and if comments arc
submitted warranting oral argument, notice of the time and
place of such oral argument will be given.

9. In accordance with the provisions of Section 1.54 of
the Clommission’s Rules, an original and 14 copies of all
statements, briefs, or comments filed shall be furnished the
Commission,

FEDERAL COMMUNICATIONS COMMISSION
MARY JANE MORRIS
Secretary
Released: June 13, 1958

APPENDIX
1T I8 PROPOSED TO AMEND SECTION 12,111 A8 FOLLOWS:
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1. Amend Section 12.111(h) to read as follows:
(h) 50.0 to 54,00 DMe. using type Al emission. 5.1 to 54.0
Me. using types A2, A3, and A4 emissions and narrow
band frequency or phase modulation for radiotelephony,
S110 to 54.0 Me., using type AP emission, and on fre-
cuencies 52,6 to 54.0 Me. speeial emission for frequency
modulation (radiotelephone transmissions and radio-
telegraph transmissions employing carrier shift or other
frequency modulation techniques).

2, Amend Seetion 12.111(i) to read as follows:
(i) 144.0 to 148.0 Me. using type Al emission, 1414.1 to
148.0 Me. using types AB, A2, A3, and A4 emissions and
special etnission for frequency modulation (radiotele-
phone transmissions and radiotelegraph transmissions
employing carrier shift or other frequency modulation
techniques).

LOUISVILLE EXAMS

FCC has, effective August 1, added Louisville,
Kentucky, to those cities where its traveling engi-
neers conduet examninations four times yearly.
The next examinations in Touisville will be some
time in August and November, details available
from the Chicago district otfice (826 U. 8. Court~
house). Henceforth., the Conditional Class ex-
amination will not be available to applicants
residing within 75 miles of that city.

RADIOASTRONOMY

In 1956 FCC solicited comments {from inter-
ested parties on a petition from rudioastronomy
groups to restrict radio operation in certain
bunds in order to prevent possible interference to
sclentific efforts to receive signals from outer
space. Frequencies in our 50- and 5650-Me.
bands were among those throughout the spec-
trum where such protection was sought. The
League's comment at that time (p. 51, November
1056 QST) was to the effect that no rules changes
were required, and any interference problem
could be handled as an individual matter on a
cooperative basis.

FCC has now issued o further notice of pro-
posed rule making which provides in effect that,
with u few exceptions, future applicants for radio
facilities within a designated area around the
proposed national radicastronomy observatory at
Green Bank, W. Va., will have to clear such ap-
plications through radioastronomy usuthorities.
One of the exceptions is the amateur service. FCC
says, ‘““Because of the variable frequencies on
which they operate, their intermittent use and
their low power, amateur stations have also been
excluded . . . (from the proposed require-
ments).”

21-KMC. FILING

Responsive to an FCC proposal, and in accord
with instructions of the Board, the Teague has
filed a brief statement with the Commission in-
dicating coneurrence with the idea of shifting our
21,000-Me. band so that it would be 22,000-
23,000 Me.

‘Q»-Straysys

Congratulations to VE1BZ, newly appointed
Lieutenant Governor of Prince Hdward Island,
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Late National Convention News

Convention in Washington, D, ., August

15-17, 1958, are nearing completion at press
time and we publish helow the names of chairmen,
masters of cercmounies, speakers and subjects at
the various techaical uud operating sessions and
meul funetions. Sce page 66 of July QST for a
general outline of the overall program.

PROGRAM details for the 10th ARRL National

Military Luncheon — Saturday — Master of Ceremonies
will be CGeorge W, Bailey, W2KH. past president of ARRL,
and seeretary of [RE, Military pays tribute to amateur
radio., Awards will be made by Army Signal Corps, Air
Force apnd Navy to amateurs who have made outstanding
enntributions to the military. Awards will also he made at
this luncheon for the three b st exhibits, [n attendance will
b a galaxy of brass and you will se¢ more stars than you
can from a Sputnik!

DX Luncheon — Sunday — Vie Clark, WiKFC, of the
DX committee unnounces g get-to-together of the DX gang
with Leonard Chertok, W3GRT. as luncheon chairman.,
(Giuest speaskers Bob White, WIWPO, DXCC Awards,
ARRL, Bill Leonard, W2S8KHE, and Don Chesser, WAKVX,

ARRL Luncheon — Sunday — BMaster of ceremonies Paul
A, Smith, W4%ZA, office of the Scerotary of Defense, will
introduce your League officials. Here's your opportunity to
#zet acquainted with the boys from Headgquarters.

Buffet Dinner Dance — ARRL Atlantic Division Diree-
tor, Gil Crossley, W3Y A, will serve as master of ceremonies,
and ARRL President Gioodwin L. Dosland, WOTSN, will
extend a brief welcome at this, the first social function
of the eonvention. Thix is a Friday get-together for cocktails
out-of-doors, then dining and dancing in Washington's
iargest ballroom — 11 piece vrehestra — the chance to get
together to meet everybody — bring the XYL - stag or
drag,

RTTY Dinner— After the party Saturday, the RTTY
boys have their own private dinner and then break up for
the free entertainment for all. Frank White. W3PYW, will
introduce RTTY guests.

Single Sideband Dinner — One of the biggest attractions
is the s.s.b, get-together Saturday night. You don’t have to
be a sidebander to attend. Ladies invited. Those attending
this dinner will not have to leave the room for the free tloor
show that follows. Master of eeremonies will be the popular
Lt. Gen, PFrancis W. Griswold, KPDWC. Cuest speaker will
be Rev. PFather Daniel Linehan, 8.J., WIHWK, Geu-
physical Laboratories, Boston College.

Hiram Percy Maxim Memorial Banquet — Herbert
Hoover, Jr., K6EV, will act as master of ceremonies for the
banquet honoring the founder of the League, W1AW, one
of the all-time great amateurs. Fred Schnell, W4CF, former
ARRL tratfic manager, who knew Mr. Maxim personally,
will give an interesting résumé of his life in ham radio.
Other head table guests will be hamdom’s hest known
figures. We are keeping the name of our famous guest
speaker a seeret — Washington protocol, The annual ARRL
Merit Award will be made by Goodwin L. Dusland. WETSN,
ARRL President, Grand Climax of the Convention!

Entertainment — On Saturday night there will be a floor
show with many well known top entertainers, supported
by an il-piece orchestra. ¥ree for all registrants.

QUWA — A get-together after the Friday night buffet,
for coffee-and. Anyone in ham radio 25 years or Jonger may
attend, Chairman “Mac" Williams, W3ER, announces that
shori talks will be made by John DiBlasi, W2kX, QUWA
national president; Ralph (i. Barber, W2ZM, QCWA Na-
tional secretary; Fred W, Huff, W2ADMB, QCWA national
treasurer; Granville Klink, jr., W3ALI'V, chairman, Washing-
ton chapter QUWA.
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Wouff-tiong Initiation — Famous amateur radio secret
fraternity again meets to initiate. Admission by secrct
word, your Wouff-Hong certificate, ur small fee, A fine cast
will enact the ceremaony at the stroke of midnight Saturday.

Military Session — Robert McCormick, W3YAQG, chair-
man. Moderator, Col. K. 8. Van Duesen, W3ECP. The office
of the secretary of defense has authorized the participation
and support of his uffice and the services in the convention.
An olfficial military session of all Air Force and Army MARS
members with Naval Reservists will be held in the suditorium
of the Pentagon. T'ransportation by military busses. Wel-
euming address will be given by an official of the office of
the Seeretary of Defense. Program will be presented by
top officials of the xervices. Forum will follow official pre-
sentations,

Technical Session — Carl Brown, W3LUL, chairman, and
Ci. M. Thynell, W3TCU, co-chairman, “The (ironnded
Cirid 4-1000A Amplifier,” by Rex Bassett, W1QS, Bassett
Industries; “Single Sideband” by Fritz Franke, Hallieraft-
ters; “*Application of a $mall tigh Perveance Tetrode” by
W, B. Hall, RCA; “Receiver Design” by Frank Roberts,
WIJVG, National Co,

Novice Session — Ivan 1, Loucks, W3GD, chairman.
HOuttitting the Novice Siation” by Lewis (¢, McCoy, Wi-
IC'P, technical department, @¢ST'; “Increasing Your Code
Proficiency” hy John A, Morrisey, WA1HEL, Capital Radio
Hngineering Institute; “Operating Proeedures, Good and
Bad"” by Karl R. Medrow, W3MCG, Naval Research Lab-
oratories,

V. H. F. Session — Rick Emerson, W30JU, commitice
ehairman. has appointed Sam Harris, W1FZJ, session chair-
man. “The World Above 50 Megacyeles', a eolor film pro-
duced by Antique Wireless Assoriation, ARRL atliliate, nar-
rated by tenry Blodgett, W2UTH; “#FaLayer Observations
for International Geophysical Year, 1957-1938" by Harry
Wilson, EI2W; “WIMHL/1 Contest Operation’ by Robert
P. Rafause, W1RUD.

V. H. K. Forum — An open forum Saturday evening with
KEdward P, Tilton, W1HDQ, V.H.F. Editor, §87, as mod-
erator. There will be discussion of v.h.f. topies by prominent
v.hf, men, A v.hi sward as well as awards for best de-
signed amateur v.h.f, gear.

Mobile Session — Jim Roberts, W3Y AR, IBDM, chairman,
*Mobile Emergency'”, 2 mobile unit display, will be de-
seribed by Clinton R. Spencer, jr., W3QQLH, Phil-Mont
Mobile Radio (‘lub; ““Mobile Antenna Problems’ by Rex
Bassett, W4QS, Bassett Industries: “ Alobile (‘ommunica-
tions’ by Gay Milius, WiANJF¥, Cmdr., USN. Andy Ander-
gon, W3NL, editor of duto-Call, will also address the session,

TVI Session — Nate Coffey, W30OBR, chairman, “TVI —
Past, Present and Future” by Philip Rand: **Cooperation
by 800 TVI Coramittees and the FCC” by Frank Kratoka-
vil, FCC, Session followed by an open forum headed by
Warren McDorman, W3KAN, past president Washington
TVI Committee.

RACES Session — Clecil  Harrison, W3PG, «chairman,
Walt ', Lockbart, jr., W3PWB, cochuirman. “The Place
of the AREC in RACES” by George fart, WINJM ARRL
Nautional bFmergency Ceordinator; * RACES Cowmunica-
tion for Kegion il by Austin Sparks, eommunication oHi-
cer, Civil Defense Region 117 “*RACES —-Antennas and
Their Use” by Johin Barolel, untenna engineer (JSN; ** New
York State RACES Communication VHE Teletype” by
Vincent Kenny, W2BGO, N, Y, State Civil Defense, Qther
speakers from FCDA headquatters,

YLRL Session — Elizabeth Zandonini, W3CDQ, chair-
man, Irene Akers, W3RXJ, co-chairman, “ YL Activities"”
hy Eleanor Wilson, WIQON, YL Editor ¢S87, “YLRL and
You" by Claire Bardon, W4T VT; * YLRL Confest” hy Kay
Anderson, W4BLR, of YLRI's of Richmond. Betty IFred-
erick, W3PVII, past president of YLRL will also address
the session.
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S§8B Session — Sam Newman, W3HN, chairman, ““Sys-
tems Agpects of the modern 88B Amateur Station’” by John
Hunt, Collins Radio; ‘“ Application of Transistors to S3B”
by Tom Stuart, WIREP, Hallicrafters Co.; " The Amatewr’s
1deal SSB Receciver” by Stuart Seeley, W2ZE, RCA;** (ar-
rier Suppression-Transmission Technigues™ by Walter A.
Zurris, K, F. Johnson Clo.; ** Mobile 88B” hy Werner Brack,
Fildico tlectronies, ‘“Cleramic Tube Application 88B” by
Ray Rinaudo, Eimac,

Antenna Session — Chester Buchanan, W3DZZ, NRL,
chairman. “Stacking of Arrays” by Mike Ereolino, Telrex;
**Mobile Antennas’ hy Rex Bassett, W1iQS, Bassett Indus-
tries: * Multiband Antennas Using Lump Constant 'raps”
by Andrew A, Andros, WOLTE, Hy-Gain; *Multiband
Antennas Using Linear Traps” by Ir. Leo C. Haughawout,
W6FTU, Gonset.

Contest Session — IJon  McClennon, W3EIS, NRL,
chairman. Various phases of contest operation will be dis-
cussed by Phil Simmons, WI1ZDP, assistant communica~
tions manager, ARRL; Larry LeKashman, WOIOP, Electro-
Voice; Don Chesser, W4KVX; Harry Miller, WCDD, An
open forum will follow the session.

RTTY Session — Frank C. White, W3PYW, chairman,
“(iood Keving Practices Employing Local Lonps for ‘I'ele-
type Nignal Generation” hy Philip Catona, W2JAV; “*Net
Operations and Working 12X on Radio Teletype” by Boyd
Phelps, WOBP; “Usecful Features Needed in Radio Tele-
type C‘onverters for Amatcur Radio Use” by Frank C.
White, W3PYW.

DX Session — Vie Clark, W4EKFC, C'AA, chairman. *The
New Story of DX" by Bruce L. Kelley, W2ICE, " The
Why of DXCC Countries” by Bob White, W1WPO,
DXOC Awards, ARRL; ** Navassa Island Fixpedition” by
Wayne Green, W2NSD. Colonel Lloyd Colvin, W6KG, will
also address the session. An open fornm will follow,

Communication Session — Leo Young, W3WV, Chair-
man, Kdgar Lindauer, W3UE, co-chairman. John jorgan,
W1KX, SCM of Virginia will act as moderator, ** History
and Backeround of ARRL Communications” by kd Handy,
WIBDI, Vice President and Communications Manager,
ARRL; **Messaze to All SCMs” hy Lou Croneberger,
W3UCR, SCM Md.-D.C.;** Regional Net Uperation” by Ed-

war Lindauer, W3UE; " National Traflic Systetn and Organi-
gation” by George Hart, WINJM, NTS manager, ARRL.

FCQG Session — John Gore, W3PRL, chairman, “ Part 12
of Rules and Regulations” by William Grenfell, WAGT,
Chief, Amateur Radio Service Section, FCC; * Monitoring
Problerms and Official Observer Participation” by Irv
Weston, Chief, Monitoring Division, Field Bureau, ¥FCC.

Public Relations Session — Pierre Portmann, W3RGX,
chairman. **Future of Amateur Radio” by George Bailey,
W2KH, ARRL Past President and Secretary IRKE: *The
Amateurs’ Need for Public Relations” by Cilbert Crossley,
W3YA, ARRL Director:* Getting Publicity for Your (llub
and Amateur Radio” by John Huntoon, WILVQ, ARRL
Assistant General Manager, There will be additional speak-
ers from the Department of State and the office of the
Secretary of Defense,

ARRL Forum ~ Col. Edwin Van Deusen, W3ECP,
chairman, (ilbert Crossley, W3YA, ARRL Director, will
serve as moderator, This forum is the focal point of the
entire convention. It is here that hamdom tells the ARRL,
its natjonal organization, what's on its mind. Recom-
mendations developed at the individual scssions will be
preseuted to the League for discussion. The session will
include a dramatie presentation *The Collapse of Time” by
J. Lewis Powell, office of the Assistant Seeretary of Defense.
ARRL president (toodwin L. Dosland, W@TSN, will speak
on* The ARRL and the Amateur.” A, .. Budlong, W1BUD,
Secretary and Genceral Manager of the League, will address
the session on “The 1459 International Radio Conference
and the Amateur.”

Get your rvegistration in now--$5 up to
August 1, $7.50 thereafter. Reserve also for such
meal functions as vou wish to include — the July
{)ST story lists the various luncheons and dinners,
with the before-and-after August 1 prices,

Headquarters for convention activities is the
Sheraton-Park Hotel, completely air-conditioned.
Again, see July QST for details. Bring the ladies
—see page 85 of July QST for that special
program,

Hams Across the Sea

BY ARTHUR S. LUKACH,* W2DPP

copy of the National Geographic Alagazine

and a map of the world in front of me I would
soar away on a fying carpet to the four corners
of the earth and relive some of the scenes seen in
its magic pages. More recently I started to collect
international plane timefables and became in-
trigued by the short time required to reach far-
away places. Gradually the pressure increased
until one night 1 spread a map on the table,
turned to the XYL and said, “Let’s take a trip.”
I knew before T spoke that the answer would be,
“\When do we start?”

At this point 1 would like to make u frank
statement — a8 much as I enjoy traveling, I like
ham radio more. The thought of not being able to
operate the rig for a period of five or six weeks
had u dampening effect on my otherwise exu-
herant spirit. Then up spoke the XYL again

"% 295 Vifth Ave., New York 16, N, Y.
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FGR vears I was an armchair traveler. With a

and said, ‘I suppose vou'll spend all your time
visiting your DX friends.” That chance remark
is the reason for this article,

Time compresses quickly when you leave Idle~
wild Airport in New York bound for Vienna.
I had bardly unpacked at the famous old Sacher
Hotel when the phone rang and a voice said,
“Hello, Arthur, this is OE1FT.” Incidentally,
vou have no idea what a wonderful feeling it is
to hear someone call you by your first name in a
strange city.

We made an appointment for the following day
at which time I had the pleasure of visiting Franz,
inspected his station and talked shop. Fortu-
nately the weekly meeting of the Vienna Radio
Club took place the following evening. Their
quarters consist of two rooms located on the
ground floor of » neat-appearing building., The
front room facing the street had a plate glass
show-window on the inside of which were posted
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a number of rare QSL cards. A full-time secretary,
OE3WRB, is the oldest member in the club and
a licensed ham since 1926.

What with my poor GGerman and the fact that
a number of those present spoke English fairly
well, we were able to converse without too much
difficulty. When OEIER, who owns a very
modern electrical supply store, heard that a W2
ham was at the club, he insisted that I visit him
the following day. His station was very complete
and up-to~date. Subscquently I called on OE1PC
who is a teacher at one of the local high schools.
From there 1 had no difficulty in contacting the
States. It is interesting to note that all of the
amateurs | visited lived in apartment houses.
Central heating is a rarity and most of the rooms
had their own stoves — either coal or oil.

The following observations apply not only to
O hams but also to those visited in the coun-
tries described below. All of them were troubled
with BCI and some TVI. I say some TVT hecause
TV sets were still too costly for the average fam-
ily. Beeause of this interference problem, =
number of the amatewrs have taken to narrow
band f.m. or do not operate their transmitters
until late at night. It scemed that more of them
transmitted on 28 and 21 Me. than on 4. Beam
antennas were very rare — most, of the rigs I saw
used ecither dipoles or ground planes. The re-
ceivers were either of the army surplus type
{a number of them of German manufacture)
which had been converted to the amateur fre-
cuencies or of the home-made variety. { saw no
receivers of American make and was told that
they were far too expensive, what with the initial
cost plus a high duty. While on the subject of
receivers, I was, of course, asked what [ used.
When I said a Collins 75A-4, I was looked at
with great awe and I had the feeling that they
thought I was u millionaire on a holiday! I
hastened to inform them that u lurge number of
hams in the United States were also using them,
None of those that I met on my trip were operat-
ing single sidecband. The power line voltage in
most of the cities was 220 and there were numer-
ous complaints about the voltage drop, particu-
larly during the evening hours.

My next stop was Salzburg, Austria, which is
short distance by train from Vienna. This is a
small, very ancient and picturesque city noted
for its annual music festival and as the home of
Mozart. I had been advised that if 1 did nothing
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Left to right—G2AHL, G2M! and G6CL, of the Radio
Society of Great Britain,

else, I must contaet Tlans Wieder, OE2HW,
Dutifully, I diuled his number from my hotel
room. As the dial tone stopped, & voice said,
“Welcome to Austria. This is OE2HW.” Since [
had not said a word, I assume this was his stand-
ard salutation. He suid he would call for me in
half an hour and escort me to his apartment.

One of the interesting things about ham radio
is the fact that you never have the slightest
idea what your contact looks like. Huns was 62,
white hair, tall and full of enthusiasm. In fact,
his enthusiasm for amateur radio had over-
flowed into hiz family, and both his daughter,
Inge, and his son-in-law, Karl, were also hams.
Retired now, he huas two other hobbicg, mountain
climbing and photography. He was fruly one of
the OF oldtimers, licensed since 1927,

The following night, the XYL and I were
invited to attend s meeting of the Salzburg
Amateur Radio group, which was held in the
heer stube of a small hotel, When I asked why
they happened to choose this particular room,
the answer was, “One of our members owns the
hotel.”” A wounderful spirit secmed to pervade
the group, which was exemplified by an incident
that took place while I was there. T noticed that
a collection was being taken, and when I asked
the purpose, 1 was told that a Yugoslavia ham
had informed one of the members over the air
that his daughter had been stricken with polio
and he had no funds to pay for her medical
treatment.

From Salzburg to Munich, in CGermany, the
route Jed through the heart of the Bavarian Alps
- g thrilling panorama of snow-covered peuks
and broad green valleys. Munich, the capital of
Ravaria, is a large and bustling metropolis which
still shows some signs of Allied bombing. It is
also the headquarters of the very active DARC,
the Deutscher Amateur Radio Club, which claims
almost 9,000 members. I was fortunate in being
able to meet DL3JI, their very able vice-presi-
dent, who is also head of the Air Traffie Control
School at the Munich Airport and DL3TJ, an
instructor in the same institution. After visiting
the latter at his apartment and making a number
of contacts to the States, we embarked on an
extensive sightseceing tour. Our first stop was at
the famous Siemens & Halske Electrie Muscum.
This concern would ecorrespond roughly to our
General Fleetric Company. The next morning I
was shown through the school at the wirport and
then spent an hour in the traflic control tower.
It is interesting to note that Knglish is the uni-
versal language used on the Continent in all
contacts between ground and planes. The follow-
ing day we drove out into the suburbs to visit a
famous abbey noted for the wonderful beer that
ig brewed by the brothers. I need hardly add their
reputation was well deserved.

When it was time to depart, DL3TJ and 3JI5
were ut the airport to say goodbye. They pinned
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4 DARC bhadge on my lapel and waved » fond
farewell as the plane taxied to the runway.

The advantage of traveling by air in lurope is
that different countries are only hours apart.
From Ofunich to London the time was four
hours. I had heard so much about the Radio
Society of Great Britain and particularly Arthur
Milne, G2MI, that it was pleasant to contact him
by phone. He suggested that I meet him in front
of a well-known church a few doors removed from
their headquarters. When 1 asked how I would
recognize him he said, *‘1t should not he too
difficult — I am 6 feet 2 inches in height.”

The RSGB rooms occupy the entire top Hoor
of an office building at 28 Little Russell Street in
the Bloomsbury scction of London, close to the
British Museum. There I had the pleasure of
meeting G6CL, their sceretary, and G2AHL, his
able deputy. We went to the roof for a wonderful
view of the city, and thercafter talked about
ham radio in our respective countries. Their
organization has close to 10,000 members, and
their patron is none other than H.R.H. the Duke
of Idinburgh. I glanced through a number of
copies of their very excellent monthly magazine
and before [ left joined RSGB as a regular
member.

From London I headed north to the land of
windmills, canals, tulips, and bicyeles. I had
become very friendly with PAJRL over the air,
and he was the first person I looked up after
my arrival, From him 1 learned that there were
about 115 active amateurs in Amsterdam, most
of whom were members of RCA -—the Radio
Club of Amsterdam. As far as I conld learn, only
a very few were on 8.8.b., the balance working
n.b.f.m., a.m. and c¢.w. Although there is only one
television channel in operation, the matter of
TVI continued to plague the group.

I visited PAGJD), one of the first licensed hams
in Amsterdam. While there I contacted PAGYJ
and PAJQK. After I had given the former my
vall, he eame back with “Hello, W2DAY PAY
PAY, you are the first W2 I have ever worked
without QRM, hi!” On one day PAGJD, myself
and the two XYLs took a trip to Volendam and
the Isle of Marken where the men still wear the
familiar wooden shoes and baggy trousers and
the women's colorful costumes are all identical.

Over the years I have had many contacts in
Denmark, and [ looked forward with great
ynticipation to my visit in Copenhagen. I also
wanted to find out whether it was really true
that in this country the women smoked cigars!
I found out soon enough. At a restaurant on my
very first night, the adjacent table was oceupied
by a middle-aged couple. When they finished
their coffee, the lady opened her bayg, took out a
large cigar, her husband lit it for her and she
puffed away contentedly.

There are approximately 1,700 amateurs in
Denmark, of which about 800 live in Copenhagen
or the general vicinity. Not all of this group is

This is DL3TJ, of the Deutscher Amateur Radio Club.
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active at the present time. 1 had the pleasure of
visiting OZ1H, the QSL munager for Denmark.
te lived in an apartment with his wite, sister and
mother, the latter a delightful elderly lady of 72,
After coffee had been served and remembering
what I had seen the previous night, I offered her
4 cigar. She accepted it, smelled the tobacco, lit
it, puffed for a few minutes and said, *Sehr gut.”’
Then her daughter and 1 followed. I asked
0Z4H how many cigars his mother smoked.
“Too many’’ was his reply — 10 or 12 a day!”’

In talking to amateurs in the various cities, T
found that they were keenly interested in radio
developments in our couniry and asked innumer-
able guestions about our latest receivers and
transmitters. In Germany, the DARC even went
so far as to translate and mimeograph some of
the more important articles from the pages of
OST. But as they remarked, often 12 months
clapsed before they were received by the local
chapters. With a very few exceptions, none of
the hams I spoke to subsecribed to QST and I
soon discovered the reason. The wages received
in Kurope are a very small fraction of those ob-
tained in the United States, and the subscription
price of $5.00 loomed as a large sum. When I told
them that in the future I would see that they
received all of my old copies, the looks of ap-
preeiation were so heart~warming that I decided
upon my return to make a plea to all the readers
of Q8T to do the same thing, The cost of mailing
from this country is very low — I have already
sent 10 copies in unsealed envelopes marked
“Printed Matter” and in no case hias the postage
exceeded 10¢. I was told repeatedly since ours is a
technical magazine, old copies are just as welcome
as the latest issues. Let us all resolve to put some
of our good DX friends on our mailing list and
strengthen still further the wonderful bonds we
now enjoy with those across the sea.

I cannot. begin to deseribe the grand feeling in
heing able to meet face-to-face for the first time
persons who heretofore were simply a distinctive
voice or the sender of the coded word. The easy
introduction, the use of first names and our greuat
common interest, all created the atmosphere of
old friendships of many years’ standing., Ours is
indeed a unique and wonderful hobby and 1 came
away with the thought that perhaps in our own
small way, we amateurs were making a very
worthwhile contribution to international under-
standing and good will — both of which are so
vitally important in the troubled world of today.




Correspondence
FromMembers-

The publishers of Q8T assume no responsibility for statements made herein by correspondents.

NOVICES

Presque Isle, Maine
Iiditor, QST

In the June issue of QST K2VBL turns thumbs down on
Novices and classes them us a nuisance, I for one would
like to be marked us regarding this as » very short attitude.
I will agree that the 15-meter band is too wide, that the
QRM on novice bands is terrific and that Novices (and
Cienerals) get out of hand and band at times, but please
iion't forget that we all had to learn sometime. [ will defy
the man who says he can learn all from the bouk without
expericnce,

I was studying diligently for my (General ticket in my
spare time and recently decided to pick up a Novice ticket
to get on a little carlier, Since wy ticket | bave had many
enjoyable hours un the air and have learned more aboit
theory from actual expericnee than from many hours of
study.

As un employee in the electrical power industry in a
supervisory capacity for the past 13 years, 1 see the dire
need for more young men to become electrically-minded.
The spark and initiative they need comes from just such a
medium as the Novice ticket. Don't forget that a percentage
of these youngsters will become our fine electronie experts
and technicians of the future, [ also find that all Novices
are not youngsters, 1 think that to disecourage Novices is to
chop at part of the foundation of a strong organization and
to help weaken the technical strength of our nation for the
future. . . . e M 8. Mosher, KNIGNB

i60-64 27th Avenue
I'lushing 58, New York
Editor, ¢8T';

K2VBL’s letter came as close to my thoughts as any
I've ever scen in your magazine (but then again, [ know
you hold back from print many good letters beeavse they
dare disagree with your policy) and was yuite surprised
vou printed it. 1 s dead-sct against your pampering of
the T'echnician (lass licensces. These guys are * eating too
high off the hog™ for no justifiable reason. And they are
enjoying this state of affairs through the efforis of the
League,

‘'he Novice matter can be cleared very simply by re-
membering that they are only Norvices, and as such should
voneern themselves with attaining 13 w.p.an. rather than
WAC and DXCC. Tuke away 15 meters from them and get
them back to 80 and H)} meters; they'll get that tid-per much
faster then, with the incentive (a forgotten word these days
in ham radio) of DX laying just above 13 per.

Al P, La Placa, K2DDK

10504 Holly Drive
Kverett, Washington
Iaditor, QST

When the Novice (lusy license was first proposed, I was
one of those who opposed the idea. Now that we have had
the Novice with us for several years, 1 feel that my oppost-
tion was mmere prejudice with no faets to support it. The
presence of hundreds of top-notch operators who have come
up through the Noviee runks is ample proof that my attitude
wus unreasonable. I wish to apologize to all Noviees, past,
present and future.

It is evident from letters recently published in Q87" that
there are those who would like to see further restrietions
placed on Noviee uperation, particularly in the 21-Me.
band. This is undesirable beeause this is the band that offers
reasonable assurance of DX contacts to the Noviee licenses,
These letters also eite ecrtain bad operating practiees ob-

60

served on the Noviee bands, Because the uverage Noviee is
unable to receive Tnternational Morse ut the normal speeds
found on the General bands, it is evident that these haubits
must have been acquired by listening on the various phone
bands,
1t ix not for us to propose restrietions or to eriticize, but
rather to offer a helping hand and by example assist these
newecomers to become the type of operator that will bring
credit to the amateur fraternity — the type of operator
that we all wish we could become.
~— Robert ¢, Olin, W?ALU

&8 B, Tth Street

Brookiyn 30, New York
Eiditor, Q8T

I don’t see what all these Generals are griping about, 1
will admit that there is quite a bit of un-understandable
hash on the air due to inexperienced Novices and that the
Noviee test is so situple that most any darn fool can pass it
but there are many Generals that are just as much at fault
when it comes to eansing QRM. If these Generals would just
show some courtesy and knowledge of operating proeedure,
ahout half of this junk on the air would be cleared un. . . .
= Kim Boriskin, KN8MGS

Box 262
Matador, Texas
Editor, Q87':

Just a good_word in favor of the Novwn Some of these
go-ralled nuisances will one rday be electronics engineers.
All they need is some place to stir up their interest, and
what better place is there than in amnateur radio as a Noviee?

Sure, the Novice will make svme mistakes, but haven't
we all at one time or another?

-~ (), W, Killingsworth, W57ZUQ

531 Ocean Avenue
New London, Conn.
Editor, QST
One has to start somewhere in the gume of ham radio and
I say that the Novice license is the best first rung on the
{adder to Gieneral and above. I'm an ex-Noviee myself and 1
am absolutely eertain that 1 could never have pussed the
Cieneral test without the pructical experience gained ax n
WN. K2VBL mentions the harmonies, chirps, and break-
break, Just how does he know for certain that the Novice
is wpecifically responsible for the last malpractice on the
bands? te cites no proof whatsoever, Besides, un ex-
WN/EN has to learn from sumcone ., . ., could be an
vldtimer, General or Extra (lass? Who knows? . .
»»»»» Tracy Levy, Jr., AI(:?'O

R.F.D. #1
Stony Point, N. C,
tditor, Y8S7':

Sinee when should & 10-year-old boy be prevented from
zetting an amateur license because of age? I have heard
many usdults using the terms break-break-break-break.
Some of the Generals on the air are more child-like than
a lot of 10 year olds I know. The way for the Gencral to
stop these terms is for them to help these new atnateurs
iustead of criticizing and writing @87 with these foolish
eriticisms. . .

As for the * \’uleu Rangers,”
their licenses run out. If these * Video Rangers” were
shown the correct operating tactics we would have a greater
percent of hams sticking with amateur radio. Instead of

they will drop out when

x
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criticizing their TVI from improperly built rigs, the Generals
should take time out and help and show them the correct
procedure, In order to enjoy hamn radio in the future the
Novices must be given help instead of discouragement.

— Charles Blair, KN4RSH

San Antonio, Texas
Editor, QST:

Whatever hobby, profession, sport, or club you find,
if you do not bring in new blood and expand the group
it will wither up and eventually die. Amateur radio is
the same way. This is the purpose of the Novice class
license — to train people to be good General cluss hatns.
In the matter of youthfulness, let me say that we know
several hams under 21 who can send and receive faster
c¢ode than many of the oldsters, . . .

- David K, Ferry, KsHLF

w Joe Hester, KN6QJ R

1122 North Cole Road
Boise, 1daho
Editor, QST
Although I don’t think the Novice should he dune
away with, I believe some changes should be made to dis-
courage the * Video Rangers.” Here are a couple of them:
1) raise the code speed from & to suy 10 w.p.m. to encourage
listening around the bands, which in turn should give the
prospective Novice an inkling of how to operate and pro-
mote the idea that there are other letters in the alphabet
hesides CQ CQ CQ de KN7XXX, ete. (2) 1 believe the
written exam should be stiffer so as to teach Mr. Prospective
Novice how to keep his 6L6 from radiating on every band
except his own, — Bob Wilcox, WIFTK

Rox 55
Clarlinville, 1llinois
Rditor, QST
Perhaps there are wore Novices who believe that they
are licensed so they can work rare DX only on 15 meters.
Perhaps you, as such an infucntial organization, should
write me and tell me what happened to the old idea that
T had that the Novice license was granted for people to
got, their code speed up by ragchewing, not so they could
develop keys that are stuck sending CQ DX. Perhaps you
should publish your answer, as I am sure that there are
many more Generals like myself who are entertaining this
notion as I am, w— @ Huff, K9AUB

9 Cross Avenue
Methuen, Mass.
Editor, QS7':

.+ . Is it possible for a person to make the marked
distinetion between a General and u Technician class
license and say that the Technician is a mistake, when the
only difference is several w.p.m. in speed? Iz it likely that
the Novice with his few-kilocyele band gives such tortuous
treatwent to the General with his band-sweeping v.f.0.?
Calling the Novice tortuous, has K2VBL ever considered
the hold General licensee who with his mighty multi-
hundred-watt transmitter slams down on the Novice band,
drowning out our mere 75-watt maximum? The Novice and
Technician have, in my opinion, inducted many of the young
generation (true particularly in my ecase) to take an active
interest in the fleld of amateur radio. . . .

- Feliz J. Gollucet, Jr., ANIEKT
Feliz J, Gollucet, Sr., K1GQJ

— o m—

135 (Giibson Road
Bristo!, Rhode Island
Editor, @Q8ST':

Fvidently K2VBIs has never been a member of a model
airplane c¢lub and seen the warped, wrinkled and non-
flying models turned out by the Novices in model aireraft
building, and seen master model builders put aside their
exact scale model to teach the Novice just how to open a
tube of glue, explain just what is dihederal, how to do this
and how to that until the mecting was over and the master
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builder had not improved his model, but he had improved a
Novice.

If the chirps are bothering you, get the call, correspond
with the offending Novice und offer to solve his problem.
If you hear disturbing harmonies, again follow the above
suggestion; the letter you receive in return profusely thank-
ing you for taking time to assist a mewmber of the proletariat
will make up for a solid week of chirps.

« « . Ome Novice {in our club) has constructed a binary
computer; another has been awurded a full scholarship;
the ¢lub vice president is a Novice/Technician; so ure the
activities manager; the club paper's editor and the public
information oificer — and the c¢lub membership is predomi-
nantly General Classt . .. — Nelson G, Beals, WIMUZ

906 West Sugar Street
AMt. Vernon, Ohio
Lditor, QST

In regards to persons yelling *“hbreak, breuk,” I noticed
a great influx of that type of individual back in ’53 when
the hitherto ‘“restricted’” bands were thrown open to all
classes of licenses much too soon for anyone who took their
Novice exam to have guulified for their General —so 1 feel
he should have qualified his statement.

About doubling the number of hams in the U. 8, ~— good!
The military services recognize the value of the hams us
do private industry and a lot of people in the electronics
field have their tickets to thank as a steppingstone to a
wide-open field. Also due to the large number of hams our
Ciovernment is the only one in the world that backs us
up to the hilt and the more amateurs on the air the stronger
front we present when commercial and foreign interests try
to take our bands from us, . . . -~ A, A, Watts, WSOPU

Fast Beach Road, R. D, 1
Bradford, Rhode Island
Editor, QST
+ + » The real culprit is the chap who long since has re-
ceived his Genersl and continues to act like & Novice, send-
ing 5 w.p.m., clicks and squawks, holding his key down,
emitting lengthy CQs on a busy frequency, etc. Some never
srem to learn either to operate properly or to adjust their
rigs to wnit a legal signal,
These are the birds that should be expelled from the
fold, not the true enthusiastic Novice.
‘The answer is to tighten up in the General exams and
let the Novice have his practice band until he really and
truly qualifies, . . . - Bob Sweeny, WIFEQ

4371 Montgomery Avenue
Philadelphia 31, Penna,
Fditor, QST

<+ . I'm 15 years old and I've been a ham since 13, T
learned many things as a bam that I wouldn't learn in
school 'til 11th grade, in both science and math. I am a nor-
mal teenager, like rock-and-roll, parties, dunces, cars, ete.
1 feel that I have learned very much from ham radio. All
that and enjoyment, too. But, about the Novice, that’s just
4 starting point. Many of todays best operators and contest,
winners unee held WN/KN tickets.

'l allow the fact that many Novices are poor operators.
But. many Generals (maybe even you or I) are also poor
operators.,

Hams are known for fair play. But, Mr. K2VBL, you're
not giving the Novice even a half-fair chance. If you really
believe what you wrote, that's your privilege, and I think
that no one could change your opinion of the Novice, But,
as a favor to today’s and tomorrow’s Novices, give them a
fair shake and don't try to convince other hams that Novices
shouldn't be. , . . - Bill Axelrod, K3DDW

THE HBR-14, AGAIN

RFD 1, Box 78-2
Atwater, California,
Editor, @S7:
There are thousands of hamns in this ecountry and probably
most of thew have sumething they would like to say or

{Continued on page 148)
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For the Experimentq.

INEXPENSIVE AND RUGGED MECHANI-
CAL CONSTRUCTION FOR CUBICAL
QUAD ANTENNAS

THE CONSTRUCTIONAL details shown in Fig. 1
provide for the most simple, rugged and inex-
pensive cubical quad design that we have found.
The method uses standard parts, completely
eliminates welding and makes less difficult the job
of attaching element supports to the boom.

Fig. 1—VE3VU uses readily available *KEE" clamps and
simple homemade bushings to mount the bamboo spread-
ers for his cubical quad antenna. Construction requires no
welding or special machine work and cost is kept fo a
minimum. Method of construction may be applied to either
single-band or muliiband quads.

Readily available “KEE” clamps of the type

. used in making pipe frameworks were obtained at

o cost of $1.72 each. These clamps have four
1Y4-inch diameter openings spaced 90 degrees
apart and another 1Y4-inch opening through the
other axis, thus providing mounting holes for the
antenna supports as well 