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RMEéDual Conversion 4350A Receiver
With 100 KC Crystal Calibrator

4301 Sideband Selector, 4302 Matching Speaker.
$75, Amateur Net $17.50 Amateur Net

Passes Every Ham Comparison Test!

You get everything you want and need in the
RME 4350A Receiver! Dual Conversion,
two-speed tuning for easy, smooth opera-
tion, high selectivity and rejectivity, 100 k¢
crystal calibrator. Designed for hams by
hams, it is laboratory-engineered for maxi-
mum performance on SSB, CW and Phone,
ideal for contests and DX under all receiving -
""" > conditions. YET IT’S YOURS FOR JUST

- ) $249, Amateur Net! (Listed in Federal Civil
Defense Equipment Catalog, Item #R-12.)

GET THE FACTS about RME—the
respected name in communications.
Write Dept. Q118 for information.
See your RME-Electro-Voice Dealer!

S/a‘h‘?%m: RADIO MANUFACTURING ENGINEERS, INC.

DIVISION OF ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN
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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 transmitter is crystal-controlled; up to four
crystals may be switch-selected. A fifth position on
this switch permits external V.F.O. 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.O,, ANL, etc. Sensitivities average 1 microvoit
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. Transmiller: Function Sw1tch

P.A., Rec., Cal., AM, CW); Power On/Off; Band
athch Crystal Selector and V. F.O.; Oscillator
‘Tuning; Doubler Tuning; Tripler Tumng, 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.

Available with convenient terms from your Radio
Parts Distribulor.

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

The new ideas in communications

are born at . . .

In our 25th year of service

hallicrafters

Chicago 24, Ulinois




New ticket.... 4

Old-timer....

Old equipment....

Mallory Components are the Standards
of Comparison the World Over

‘When building or maintaining fixed station or mobile
gear, Mallory quality components stay in service
longer . . . give you top-notch performance every
time you throw the big switch. See your Mallory
Distributor for complete information—see him for
all your electronic component needs.

Vibrators and Vibrapacks® Resistors
FP Electrolytic Capacitors Controls
Gem Paper Capacitors Rheostats
Mercury and Zinc Carbon Batteries Switches
Silicon Rectifiers Battery Chargers

P.R. MALLORY & CO. Inc. P.R.MALLORY 8 CO.Inc.

P. O. Box 1558
Indianapolis 6, Indiana

ALLOR
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Optical comparator measures Eimac ceramic envelope component,

Sixth in a series describing the advantages of ceramics in electron tubes.
Previously discussed: impact, heat, vibration, compactness, dielectric loss.

Exact Dimensional Uniformity...ls an

Eimac Ceramic Tube Extra

Electrode spacing is critical in modern high-performance
vacuum fubes. Dimensional uniformity of the material used
for the vacuum envelope has a direct effect on the accuracy
of this spacing. The high alumina ceramic rings used in
Eimac stacked-ceramic tubes can easily be held to toler-
ances of = 50 millionths of an inch at production speeds.
This degree of accuracy is not possible with glass techniques
in high speed production.

Accurate control of ceramic envelope materials results in
greater tube-to-tube uniformity of both mechanical and
electrical characteristics. It permits close conirol of small
eléctrode spacings necessary in the production of reliable
tubes for UHF operation.

EITEL-McCULLOUGH, INC.

C A LI FORNIA

S AN C ARL O S,

Ecmae Pnst with ceramic tubes that can fake it

Other important advantages of Eimac ceramic tubes are:
resistance to damage by shock or high temperature; com-
pactness without sacrifice of power; ability to withstand
rigorous processing techniques that lead to exceptional
tube reliability, uniformity and longevity.

Whether you build or buy your transmitter, reliable Eimac
tubes will give you maximum watt-hours per dollar.

Write our Amateur Service Department for a copy of the
booklet, ““Advantages of Ceramics in Electron Tubes.”




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

Rugged. Low drift, fundamental oscillators. High activity and
power output. Stands up under maximum crystal currents. Stable,
long-lasting, permanently sealed; =500 cycles...

20 Meters, PR Type Z-3

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

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

Third overtone; multiplies into
either 2-meter or 6-meter band;
hcrmctlcallv sealed; calibrated 24

50 to 54 Mc., PR Type Z-9A

Third overtone; for operating di-
rectly in 6-meter band; hermet-
ically sealed; calibrated 50 to 54

me., *=15 ke.; .050” pins.
$6.95 Net

to 27 mc.,, *£3 kc, .050” pins.
$4.95 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 and CAP o As 100 Kc. Marker

Official assigned transmitter frequencies in the range.
Calibrated to .005%. 1600 to 10000 Kc. $3.45 Net @ As 1000 Kc. Marker for
Check Points up to 54 Mc. }

Type Z-6A ® As Foundation Circuit for

SSB C |
FREQUENCY STANDARD Low Frequency 338 Crystals

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

100 Ke. ¢ o ¢« ¢« o« o o $6.95 Net

Type 2XP VHF Type Z-9R, Aircraft

PR . ¥or I.ear, Narco
. Suitable for con- and similar equip-
i verters, experimen- S
i tal, etc. Same hald- ment operating in

er dimensions as Y the 121 Mec. region,

Assembled in minutes, Kit con-
tains everything but 6BAG oscil-
lator tube and crystal.

Each

yp
: TV Marker Crystals
Chunnels 2 through
: 18 .. ... $6.45 Net

ype Z-Z. Y requiring crystals 100 Re. . $2.95 Net
} 1600 to 12000 Ke. in 30 Me. range. 5 4100 Ke. . $2,95 Net

(Fund) =5 Ke. | Each ¢ « ¢ o « « . $4.95 Net E—‘ 4.5 Mc. Intercarrier,

.. $3.45 Net 01% . . 2,95 Net

12001 to 25000 Ke. (3d Type Z-9A RADIOOS?E'ggo"LED 5.0 Mc. Siqg. Generator,.01% 2,95 Net
Mode) =10 Kc. ... $4,45 Net | 27.258 Mc., .008% . . . $4.25 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

2800 W. BROADWAY -

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




Section Communications Managers of the ARRL Communications Department
Reports Invited. All amateurs, LSDL‘(HIU\‘ Lewgine members, are invited to report station activities on the first of each
month (for preceding monthy direct to tue SCM, the administrative ARRL oflicial elected by members in cuch Section.
Radio club reports are also 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, OES, OPS, 00 and OBS. SCMs also desire
upplications for S14C, 1XC. RM and PAM where vacancies cx_lst,. All amateursin the United States and Canada are invited
to join the Amateur Radio Kmergeney Corps sk for Form 7).
- TLANTIC DIVISION.
lastern P’ennsylvania W3, \'() Richard H Mesirov 1372 \V. Indian Creek Dr, Philadelphia 31
MMaryland-Delaware-1), U, W h( Louis T. Croneberger 9904 CGiardiner Ave, sSliver Spring, M
southern New Jersey Herbert (!, Brooks $00 Lincoln Ave Palmyra
Western New York HUK Charles ‘I'. Hansen 211 Ro\omont Drive Bullalo 26
Western Pennsylvania \\'3!.7}{2\' Antony J. AMroczka 4756-5th & Donora
R —CENTRAL DIVISION _____ .
illinols WIPRN Fdmond A, Metzger 1520 South 4th st. springticld
indiana wWaTQe Arthur G, Evans 523 North Bosart indianapolis
Wisconsin WIKQB George W nhlu 2103 South 9 St Manitowoe
- AKOTA DIVISION N
North Dakota WOHVA Harold A. \‘ cngel 821-14th St. Bismarck
South Dakota WAFLP 1.es Price ster State Park Hermosa
Minnesota WoKLG Robert Nelsou . Box 425 Daxsel
DELTA Dl\'lblON% . ——
Arkansay WoZZY Ulmon M. Golngs P, O. Box 207 Oscevia
Loulsfana WAKFAIQ Thomas J. Morgavi 3409 Beaulleu st. Metalre
Mississippl W5KEHH  John Adrian Houston, sr. 114 North First Ave, Cleveland
Tennessee WHU'10 W. Ingraham 105 West Park Drive Kingsport
_ GREAT LAKES DIVISION .
Kentucky WASUD Robert A, Thomasen 626 Eastwood Drive Owensboro
Allchigan WSRAE Thomus G. Mitehell 409 Liberty Buchanan
Ohlo WRAL Wison E. Weckel 211X ‘Tuscarawus St., WV, Canton &
— _ HUDSON DIVISION.
Lnstcru New York W2ERFL icorge W. Trucy 1138 North Country Club Drive Schencctudy
N. Y, & Iong 1sland W2TUK Harry J, Dannais 139 Faxt Zoranne Drive Irarmingdale, L. I,
Nortlmrn New Jersey W2VQR Lloyd H. Manamon 709 Scventh Ave. ury fark
MIDWEST DIVISION__.___________ — . el
lowa woB Russell B, Marquiy %07 North FIIfh Avc. Marshulltown
Runsus wor' ).b Raymond ki, Baker 1014 Lincoln St. Neodosha
Missouri WAGEP James W. Hoover 15 Bandringham Lane Ferguson 2
Nebraska WOLXP Charles T.. NeNeel Route 3, RIFD North Platte
-NEW ENGLAND DIVISION
(s onnm-mut WITYQ Victor L. Crawford RI'D 5, Stadley Rough Rd. Danbury
Maine * W IQJA Uharles I, Lander 89 Crestmont Rd. Rangor
kastern Massachusetts WIALP Frank L. Baher, jr. 491 Atlantie St J\orlh Qulncy 71
Western Massachusetts \\'lD(.L John ¥, Lindholm 7 Harding St, Fitchburg
New Hampshire WI1RMEH  Robert 1. Wright % Pine St. (oucord
Rhode Island WIVXC AMrs, June R, Burkett 172 erris Ave. Itumford 16
Vermout WIOAK Mrs. Ann L. Chandler RED 2 Barre
. NORTHWESTERN DIVISION.
Alaska KL7DZ kugene N. Berato P. O, Box IX93 Anchorage
Idaho  W7RKI1 Rev. Franels A, Peterson Box 542 St. Anthony
Montana W7NPV/WXI Vernon L. Phillips Rox 971 Harlowton
Oregon W7JDX Hubert R, MeNally L190% .15, Madlson s¢. Purtland 16
Washington W7PGY Robert B. ‘I'hurston 7700-31st Ave., N.E. Scattle 15
. _ PACIFIC DIVIS! ON_______ e e
Hawall KHEAED Samuel H. Lewbel 0. Box 34564 Honolulu
Nevada W7VIT harles .\, Rhines Mln 1025 . Elko
k-umn (‘I'xra Valley K6DYX. w C nuloy Smith 67 C'uesta Vista Drive Muonterey
Fast ¥ WEOJ Y W uthwell 200 South Seventh St. Lixon
Nan brdnctsco W6EOPT, l'rod H Lnub:chu‘ #$55 \Wakerobin Lane Sun Rafael
Sacramento Valley K6CFF Lu\'auglm Shipley 3005 Malson Way Sacramento 25
Zsan Jouquin Valley We6JPU Ralph b‘aro; an 6204 F., T'ownsend Ave. Iresno
OANOKE DIV!SION
North Carolina WARKH B. Riley Fowlcr X 143 Morganton
South Carolina WiGQV Dr. J. O, Dunlap P U Box +47 Rock Hill
rginfy WiKX John Carl Morgan s Radlo Statlon WEFVA, Box 209 br'-dLrlkab
W cqt Virginia WRPQ( Albert H. Hix 13 Belmont St. Forest Hills, (,hnrlcston4
ROCKY MOUNTAIN DIVISION.
Colorado W@DAIL, 8. Kugene Spoonemors: 224 Carllle Ave. Pueblo
Uta WTQW H ‘Thomas H. Miller 1420 E. 3045 St b.xlt Lake City
New Mexico K5DA Allan 8, Hargett 1001 Birch Lane Carlsbud
Wyoming W \MU L. D. Branson 342 south kilk Cusper
SOUTHEASTERN DIVISION. J— —
Alabama W4HKK  Clarke A, simms, Jjr. 16 Rosemury Rd. Montgomery
Eastern Florida WAKGJ John I, Porter Box 7295, Ludlam Branch Miami 55
\\ cxtnrn Ilorlda W4{RKH Frank M, Butler, jr. 28 South Elliott Rd. Fort Walton Beach
WHCFJ Willlam F, Kennedy X7 Falrway Hill Drive, 8.E. \tlanta 17
\\ c~t Indlcs (Cuba-P.R.-V.L) KPiDJ William Werner 56& ‘Ramon Llovet Urb, Truma,
. Rio Pledras, P, R.
'anal Zone KZ5RV Ralph E. Harvey Box 15 Balboa Helghts
S SOUTHWESTERN DlVlSlON -
Los Angeles WwW6eJQB Albery 1. HIill, jr. 1 No. Millard Ave. Rialto
Arlzona W70LF Cameron A, Allen 10"0 East Maryland Ave. Phoenix
san Dlego WHELRU Daon stanslfer 4427 Pescadero San Dlego 7
Santa Barbara K6CVR Robert A. Hemke 728 W, Misvion Santa Barbara
\\l‘.ST GULE DIVISION _ §
Northern Texay W5BNG L. L. Harbin 4515 Calmont Fort Worth 7
OKlahoma WSFEQ Rict A!'d L. Hawkins H()X Bell Ave, Lawton
Houthern Texas WSQIA Roy K., Eggleston 109 Vernon Drive C'orpus Christl
. C&NADIAN DIV!SION
Maritime VEIWB D, E. We R, 3 St. Stephen, N. B,
Ontarlo VEING Richard \\ Robcr(s 170 Norton Ave. Willowdale, “I'oronto, Ont.
Quebeo VE2DR <. W, Skarktedt 62 St, Johns Rd. Polnte Claire .
& Montreul 33, P. Q.
Alher! VEGVM Ciordon W. Holllngshead 108 Hud~xon Rd. Calgary, Alta, "
Bmlﬂll Columbia VETJT Peter M, Melntyre ORI West 26th Ave. Vancouver, B. C

st J.xmos, Winnipag 12
owatt

Manitoba
Saskatchewan

James A. Elliott
Lionel O'ByTne

190 Oakdean Blvd.

*Otfclal appointed to act, temporarily in the absence of a reguiar officlal,




COMPLETE COMMUNICATIONS SYSTEMS

MG warrs o Kilowatts

Designed and Manufactured by TMC for
SSB + DSB « ISB + CW « MCW - AM - FS

This station was delivered last month for use in one
of our Military Installations.

Complete Communications Systems — not just “pieces.’” TMC can provide any or all
the transmitting and receiving equipment you need, from power line to antenna, over
the frequency range 2 to 32 mc. Incidently, we also sell the "pieces.” TMC can
provide the building blocks for complete systems or our products will integrate with
any existing system of standard equipment.

The engineers will be glad to talk it over with you. Call us any time.

e TECHNICAL MATERIEL CORPORATION |

IN CANADA Main Office: MAMARONECK
TMC Conada Utd., O!luwo Ontario NEW YORK




sz AMERICAN
RADIO RELAY
LEAGUE,

IN C.,

is a noncommercial association of radio amateurs, bonded for_

the promotion of interest in amat radio ¢« ication 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 legislative matters, and. for
the maintenance of fraternalism and a high standard of conduet. * -

It is an incorporated association without capital stock, chartered
under the laws of Connecticut, Its affairs are governed by a Board
of Directors, elected every two years by the general membership.
The officers are elected or appoigted by the Directors. The League
is noncommercial and no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible o membership
on its board. )

"Of, by and for the amateur,

" e

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

interest in amateur radio is the only essential qualification; owner-

ship of a transmitting station and knowledge of the code are not

prerequisite, although full voting membership is granted oniy to

licensed amateurs.
All general correspondence should be addressed to the odmlms-
trative headquarters at West Hartford, Connecticul.

Past Presidents
HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE C. WOODRUFF, WEBCMP, 1936-1940
GEORGE W. BAILEY, W2KH, 1940-1952

Officers

President . . . . . . ... GOODWIN L. DOSLAND, WHTSN

Moorhead, Minnesota

First Vice-President . . . . . WAYLAND M. GROVES, W5NW
P.O. Box 586, Odessa, Texas
Vice-President . . . . . . . . . FRANCIS E. HANDY, W1BDI
38 La Salle Roud West Hortfcrd, Connecticut

Vice-President ., . . . . .« . . PERCY C. NOBLE, W1BVR
37 Broad St., Westfleld Massachusetts

Secretary . . . . « . A. L BUDLONG, WI1BUD
38 La Salle Rond, West Hartford, Connecticut
Treasurer . . . + « +« + DAVID H. HOUGHTON

38 La Saile Road, West Hartford, Connecticut

e & o o o

General Manager . . . . . . . . A. L BUDLONG, W1BUD
Communications Manager . . . . FRANCIS E. HANDY, W1BDI
Technical Director . . . . . .
Assistant General Manager . . . . JOHN HUNTOON, WILYQ

Assistant Secretary. . . . . . . PERRY F. WILLIAMS, WI1UED
38 Lo Salle Road, West Hartford, Connecticut

(] L] L] * L]

GeneralCounsel . . . , , . + « .. PAUL M, SEGAL
816 Connecticut Ave., Washington 6 D.C.

it numbers within its ranks practi-
cally every worth-while amateur in the nation and has a history of

GEORGE GRAMMER, WI1DF

DIRECTORS
Canada
ALEXREID . ... o iiiiiiiin e VEZBE
240 Lowau A\'e St Lu.mhert P. Q.
Vice-Director: Willial R, Savage...... VEGEO

533 10th St, \1. ,cthbrldt.e. Alta,

Atlantic Division
GIL Bl RT I.. CROSSLEY.....v.v0u.. w3iva
ept. of E Penna. State Unlversity
tate C'oilege, Pu.
Vice-Director: Charles . Badsett, ... .. W3LVF
725 Garden Road, Glenslde, Pu,

C'en tral Division

.................... "OGPI
l\lIanuI\CL 11, \\IS
.. WIQLZ
Dakota Division
ALFRED M. GOWAN, .. ........... WOPHR
1012 South Willow Ave,, \!nux Ialls, 8. D.
Vice-1rirector: Charles (i, Compton .. ... wWoBUO
{ul1 Fairmount Ave., St. P.ml 5, Minn.
Delta Division
VICTOR ©CANFIBLD. ... ........... WHBSR
Rox 965, Lake Charles, La,
'ire-hiror/nr S.;.nrord B, DeHuart. . ..... WIRRV
227 S, Purdue Ave., Oak Ridge, ‘I'enn,
Great Lakes Division
JOHN H, BRABR.................... WHSPF
708 Ford Rldg., Uotrnlr 26, Mich.
icr-l)tmtor Dana B, Cartwright . ..., WRUPB

2079 Observutory Ave., &lnclnn iti 8, Uhio

Hudson Division

GEORGE V. COOKE, JR..
Dulsy Lan

wa2oRrgy

i ‘ommack., I. L. N.
Vice-11irector: Liloyd 1I. Nl m.lmnn ...... \\".!VQR
709 Seventh Ave., Asbury Park, N,
Midwest Division
ROBERT W. DENNISTON........ WANWX
Rox 631, Newton. 1own
Vice-Director: Sumner ¥, Foster........ woGcQ
12315 Linden Dr., S.05., odqr lupms lowa

New England Division

MILTON E. CHATFFELR. ............. WIFFW
53 Homesd:ule Ave \‘nntlumgtnn C'onn.
Hce-l){m:tnr IFrank L. Baker, jr......... WIALP

Atlantie St., \I Qulncy 71, Mass,

Norlb western Division
R. REX ROBERTSB.................. W7CPY
R37 P.u'l\ HIII I)rh,e uuumzs. Mont.
Vice-Director: Hownrd 8. W70R
3434 74th Ave,, 8.1, l\lercor ‘iand, Wash,
Pacifxc Division
HARRY M. !-JNGWXCHT,
770 Chapmat, San J

Vice-/)irector: Ronald G. Martin. .. ... ... W6zZF
4212 Berrendo Drive, Sacramento 25, Calif,

..W6HC

Roanoke Division

P. LANXFR ANDERSON, JR......... WweNwn
425 Maple Lane,’ Danvllle, Va.
1"1ce-/rector: Thomas 1, Wood........ WIANK

1702 N. Rhett Ave.. North Charieston, 8, C,

Rocky Mountain Division

CLAUDE M. MAER, JR........cc0vunnnn weic
740 Lafayette St., Denver, C'olo.

Tice-Nirector: Carl L. 8mith.,.......... WoBWJ
1070 Locust St., Denver 20, Colo.

Southeastern Division

JAMES P RORN, JR.,
25 First Ave., N.

T4ce-/trector: Thomas M. Moss.......
12.0. Box 644, l\lunlclpl( xlrport Bru.uch.
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“It Seems to Us...”

BALANCE

What a fascinating hobby ours is! There are
activities associated with smuateur radio to
interest practically everyone; there are rag-
chewing, traffic-handling, DX-chasing; equip-
ment to be built, wallpaper to be earned, con-
tests to be won; emergency work, experimen-
tation, mobile operation. Most of these come
in several ‘‘delicious flavors’ -— a.m., x.s.b.,
n.f.m., c.w., RTTY: and on h.f., v.h.f., or even
on w.h.f.

Hamming attracts all sorts and conditions
of men. One out of every thousand Americans
is & ham. Hams range in age from 6 to Y6,
including both sexes. Amoug our ranks are
preachers and teachers, doctors, lawyers, and
husiness men, school kids, housewives, engi-
neers, truck drivers, and *“professional loafers.”’

Hamming stays interesting, too. We might
rework a well-known commercial by saying,
“We are talking while the flavor lasts.” There
are thousands of hams who have been on the
air for twenty yvears, several hundred who
have been at it for forty yeurs!

Is it any wonder, then, that occasionally o
few of us go overboard, and lose our perspee-
tive toward amnuateur radio? Such u one is the
man whose wife wrote \bigail Van Buren’s
svndicated adviee column: “He would rather
talk to u stranger in Syracuse than to me. He
spends all his time on this ham radio and I am
votting fed up with being ignored. . . ."

More than thirty years ago, Paul M. Segal,
ex-9EEN, penned words of wisdom called The
Admateur's Code, still in use as the frontispicce
of The Radio Amateur’s Handhook, and we
hope, in most ham-shacks. Point Five, espe-
cially: “The Amateur is Balanced -— Radio is
his hobby. He never allows it to interfere with
any of the duties he owes to his home, his job,
his school, or his community.”

"The ham who hears the XYL's call to supper,
but has to solder one more resistor on the new
v.f.0., or waits for one more turn in the round-
table, or makes one more try at hooking
HV1CN before answering, may inspire an-
other *“Dear Abby . . . signed, Ham Radio
Widow!”

liven if she isn’t inspired to take pen in
hand, she undoubtedly has strong feelings on
the subject, hardly calculated to improve re-
lutions at home. The school-boy who neglects
his studies to take more time out than he

should to boost his countries list isn't helping
his future. .And so on. We like to see hums ie-
tive and enthusiastic about our hobby. But
keep that balanee, OMs!

“WHAT DO I SAY?"

Perhaps the most widely enjoyed aspect of
ham radio is the good, old-fashioned ragchew.
Most of us have made RCC » hundred times
over. We have no trouble at all finding things
to talk about, and ut great length, too. But
can you remember back to the early days
when you were first licensed? Were you some-
what tongue-tied — or should we suy *‘finger-
tied?”” Cun vou remember your first real rag-
chew? It seems the most natural thing in the
world to experienced hams, but wasn’t it
tough at first?

Maybe you're in that stage now. Maybe
you're asking: “What do I say?” Or perhaps
you're in the next stage: “I like to rugchew,
but how cun T draw out these ‘579 —73’
hiums? "’

Well, in the average QSO, most fellows
start off with the standard stuff — signal re-
port, location, name, rig and weather, usually
i that order. This dope can be a handle for
the development of the conversation. If the
other guy is using the same kind of rig, re-
ceiver or antenna, then you have a “natural”
~—you spend the next five or ten minutes
comparing notes. But this doesn't happen too
often. So what next? The other guy reports
that it is raining. You can then chat for a
little while about your own soggy weather, or
envy him because the drought has wrecked
vour pansies, as the case muay be. Somewhere
along the line, drop a hint as to vour age,
directly if yvou’re under 20, indirectly perhaps
if you're older — 1 just brought the junior
ops back from a picnic.” You may well find
common ground there. If it turns out you’re
hoth teenagers, here’s your chance to gripe
about your tough English teacher and be ag-
sured of a sympathetic audience! If it turns
out you're hoth fathers of bewildering off-
spring, you're in orbit for the rest of the night!
Have you been through the other hamn's home
town? Tell him so. Do you know someone
there? Perhaps you'll discover a mutual friend

- and there's u chance for vour first crack at
amateur message handling! Do you have other
(Continued on next page)
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hobbies? Most hams do, and have a grand
time discussing them on the air. Sports cars,
photography, stumps, bird-watching, garden-
ing, spectator sports or active sports all are
fine topies. Sing in « choir or chorus? Play a
musical instrument? Just come back from a
trip, or going on one? Built u home, or hought
4 var? Going fishing or hunting? Like cainping?
Boating? Riding? Maybe the other fellow
does, too.

Try it out — have a real good rag-chew,
and vou'll discover just why there are 182,000
of us, and more coming aboard all the time!

R o P Lo P ooy P o ey v P
L

1mfest Cale.

New Jersey —- The Jersey Clity Amateur Radio Club
will sponsor a hainfest on Suaturday evening, Nov. 22 at
& ep.M., ut Greenville Gardens, 128 Danforth Ave., Jersey
(lity. Donation $2.00 per person. For tickets and further
info, contact W2ZAL, Dan Umbholtz, 392 Armstrong Ave.,
Jersey City. Phone IHenderson 4-2 186,

“Aa-Straysas

When K6LMW recently had a few QSOs with o
solar-batterv-powered rig running 75 milliwatts
input, some of the newspuaper accounts reported
the transmitter power as 75 kilowatts. Somecone
must have called them on this, however, for they
soon corrected the story to read 75 milowatts.

‘The Puerto Rico Amateur Radio Club tells us
that effective immediuately the certificate WPR-50
is discontinued and that the WPR-25 will be the
ouly certificate issued, with stickers thereafter
for each additional 25 confirmations submitted.

This is the neat little rig used by W6TNS to Work All Conti-
nents. Described in Popular Electronics for August, it runs
90 milliwatts input. Transistors, of course. OM Stoner
would like skeds with other fellows running very QRP.
His greatest DX so far has been with ZS6KD the long way,
which figures out to be something like 16,000 miles.
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W3LHG, communications officer of the C'A¥
squadron in York, Pu., reports that a Gonsett 11
two-meter 12-volt. (Communicator, serial No.
4511, was stolen from their cmergency mobile
headquarters unit during the carely part of Sep-
tember. He would appreciate hearing from any-
one who knows anything about this gear.

Join-a-radio-club Month is being sponsored by
the Chicago Area Amateur Radio Club Council
during November. A dircctory of local radio
clubs may be picked up at any of the amateur-
radio supply houses in the Chicago area, or a
copy may be obtuained by sending a self-addressed
stamped cuvelope to Ray Birren, WOMSG, 702
Spring Road, Elmhurst, Ill. The directory lists
the clubs, mecting places, dates, officers, and
activities of the clubs. There ure v.h.f. clubs,
mobile clubs, social clubs, and two for YLs (or
XYLs) only.

Game for another coincidence? K2PQS caught
an American Airlines flight from Chicago to
Buffulo and soon discovered that his seat partner
was WOJVB. After they had passed the time of
day about ham matters for a few minutes, a
fellow across the aisle leaned over aud introduced
himself as 9GI1CT. Perhaps if more of us wore
call sign lapel pins or the League emblem we'd
have more of these impromptu personal QSOs.

Our training aids man, WI1FGF, says that he
has come across the club with what he belicves
to he the longest name of any on our lists — the
Amateur Radio Club of Westmont-Upper Yoder
High School. Any challengers?

Grand confusion on 75 phone (more than usual,
that is!). WIBSS and WITSS called QQ at the
same time on the saume frequency.

FEEDBACK

Last month’s Bonus Converter for 21 Me, —
under the caption for Fig. 2 on page 34, the line
for Ly, Ly, Ls, and L4 should be changed to
read “DMade of No. 20 bare, %g-inch diamecter,
16 turns per inch. {B&W Miniductor No. 3007).

OUR COVER

Coming up in an ecarly issue is this rig
designed, built and operated by WOMC.
No professional engincer (he's in the pill
business) he nevertheless has built o linear
amplifier which is o thing of mechanical
beauty and which works real good. It is a
oue-kw. job using a PI-172 in ABy, which
he drives with an HT-32. It has many
interesting features which you will find of
interest (in 1 month or so). Makes a pretty
cover too, ¢h?
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Capable of an audio output of 250-
300 watts, this 813 modulator contains
everything except the high-voltage
plate supply. The large iron-cored unit
just behind the panel at the left is the
splatter choke. The multimatch modula-
tion transformer is in the center, and
filament transformers are at the right,
along with the 211 regulator tube for
the screen supply. The audio input
transformer is not visible in this view,
but is on the chassis between the two
813s.

Medium- to High-Power Audio From 813s

Modulator Assembly with Screen Regulation and Negative-Peak
Clipping
BY C. E. "JOHN" SIMMONS,* W6MDI

HILE pentode modulators are common in
;K} transmitters with power input capabilities
up to around 200 watts, they are seldom
found in amateur transmitters with power inputs
much in excess of this. The reusons for this hoy-
cott include the difficulty of obtuaining the regu-
lated high voltage required for the screen grids,
and the possibility of instability because of the
high power sensitivity of pentodes and tetrodes.
Other objections include possible poor fidelity
and the fact that greater eare must be exercised
in adjustment of load impedance than with
triodes.

The prime advantage offered by pentodes and
tetrodes in Cluss AB service is, of course, that
the required driving power is low. For example, if
w comparison is made of available tubes for u
modulator to deliver from 300 to 600 watts of
audio power, it will be found that triodes will
require from 5 to 10 watts of driving power
while pentodes will require | watt at most. This
results in a considerable saving in speech amplifier
output power requirements, and consequently
the speech amplifier can be reduced from some-
thing in the class of push-pull pentodes or tetrodes
(6V6s or 61.6s), and associuted power supplies, to
something like & single 6AQA.

Since only o relatively nwrrow portion of the
audio frequency spectrum is required for effective
oral rommunication, wide-bund high fidelity is
hardly a requirement in the amateur modulator.
And with the multimatch modulation trans-
formers commereially available the plate-load
matching requirements of pentodes do not appeur
to be forbidding.

Stable operation of pentode and tetrode am-

# 15120 Domart Ave., Norwalk, Cal.
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813s can supply all the audio power
needed for modulating a kilowatt —
or they can be operated in a variety
of ways at lower power for transmit-
ters in the several-hundred-watts-
input class. The modulator described
in this article has a number of inter-
esting features, including a simple
but effective regulator system for
stabilizing the screen voltage.

plifiers employed in Class AB audio service may
readily be obtained through the incorporation
of u few precautionary measures. For example,
there is 2 maximum safe value of control grid-to-
grid impedance which should not be exceeded.
It is also advisable to incorporate purasitic, or
“de-Qing,’’ resistors in series with all grids
{except the suppressor grid in the case of pen-
todes). Of course, it is necessary to keep the
plates toaded. Suitable techniques for satisfying
these requirements will be presented in detail
later.

The matter of regulating the sereen voltage,
which is usually quite high, is always a problem.
The possible solutions include (1) a sepurate
scereen supply regulated with VR tubes or an
clectronic regulator;! or (2) a series dropping
resistor, with VR tubes:® or (3) a series type
eleetronic regulator from the modulator high
voltage supply.® The first is expensive and

f Snyder, “ 1200 Volts Reguluted,” 'Q, Nov. 1957, p- 58.

2 Lee, *Moduluted . . . A Pair of K133, @, Dec.,
1955, . 40.

3 For detailed diseussion on clectronie regulators see 7'he
Radio Admaieur's Handbook, ARRL, power-supply chapter.
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would require a considerable amount of space.
The sccond is satisfactory but requires 10 VR~
150s, which are costly and require chassis space.
The third requires, by comparison, & mnimum
number of components and will provide the
nccessary degree of regulation.

One desirable feature to have in un amateur
modulator would be a method for extending the
positive audio voltage peaks while holding the
negative peaks to an absolute maximum.*® These
systems permit obtuining more than 100 per cent
modulation in the positive dircetion while not
exceeding 100 per eent in the negutive direction.
The theory of operation and the circuit require-
ments are fully explained in the references.

Circuit Details

The modulator shown in the photographs was
designed to furnish sufficient audio power to
‘modulate a 500-watt input final. The 813s may
be operated cither Class AB;y or (Mlass ABg simply
by adjusting the plate-to-plate load impedance
to the proper value and satisfying the drive
voltage requirements.® In (lass AB; the tubes
will deliver about 260 watts of audio with 1500
volts on their plates, or 335 watts with 2000
volts. The grid-to-grid driving voltage required
it 160 volts peuk, and the driving power is zcro.
In (lass AB, the tubes will deliver 455 witts
with 2000 volts applied, or 650 watts with 2500
volts. The driving requirements for 455 watts out
are 230 peak grid-to-grid volts at 0.1 watt, and
for 650 watts out are 235 peak grid-to-grid volts
at 0.35 watt. More detailed information may be
obtained from the tube manufacturers.

In Fig. 1 the input cireuit, consisting of 7'y, Ry,
By, B3, and L4, satisties the requirements of
impedance matching and stabilizing. The grid-
to-grid impedance is established at 100,000 ohms
by resistors I2) and I29; this is a safe value for
avoiding oscillation. Tnput transformer 1%
matches this to the 500-ohm line. If the driving
source is coupled through a 500-ohm linc there
will be no d.c. in the primary winding; however,
if the input transformer is connceted directly to
the driver the d.c. plate current. must be con-
sidered in the selection of 7'1. Resistors f23 and 24
are “de-Qing”’ resistors and will aid in preventing
parasitic oscillations.

C'ontrol-grid bius is obtained from u simple
half-wave power supply.” The rectifier may be
a semiconductor, as shown, or a vacuum tube
may be employed with the disadvantages of
having to light the filament and find space for the
sucket on the chassis.

The screen-grid voltage, 750 volts, is ohtained
from the modulator high-voltage supply and is
held constant by a 211 series regulator.® The 211
control-grid “reference voltage' is taken from
a bleeder network formed by Rye-fY23, inclusive,

4 Reinartz, * lacreased Audio without Splatter,” Eitel-
AleCullough, 1ne., Sun Bruno. Culif,

% Allen, “The iltra Modulation System,”
1956, p. 27.

5813 Tube Data Sheet (GE EXT-153B), General Electric
o,
¥ Bias Supplics, The Radio Amateur's Handbook, ARRL,
power-supply chapter.

OST, Oct.,
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with V4-177, inclusive. I[ the modulator high-
voltage supply is 2000 volts, about 0.5 ma. will
flow through this bleeder and the drop across
each NI-2 will be about 54 volts. The total drop,
all NE-28 plus the drop across Iaa;, which is
provided for minor screen voltage adjustments,
will be about 640 volts. This voltage minus the
voltage across Ry, which will be about 750 volts,
is equal to the bias on the 211. Under these
conditions the 211 is operating near its maximum
plate voltage. Resistors 211 to [Res are safety
devices. In the event any or all of the NE-28 fail
to fire, the bleeder is not opened and the sereens
of the 813s will still be near the required voltage,
although the voltage will no longer be regulated.

Resistors 2 and Rs are, like B3 and Ry, “de-
Qing" resistors and will help to stabilize the ain-
plifier. C'apacitors €'y and Cy are further precau-
tions against oscillations, while capacitor ('3 is
an audio bypass common to both screcus.

The multimatch modulation transformer, a
UTC CVDM-4, is able to satisfy any combination
of impedances likely to be encountered.

Positive peak extension is accomplished through
incorporating the system formed by Vs, Ras. and
Al suggested by John Reinartz.* The diode 7
must be capable of withstanding a peak inverse
voltage equal to the final plate voltage for 100
per cent. positive modulation, and proportionately
greater inverse voltages if greater than 100 per
cent positive modulation is desired. Also, V5
must be capable of handling a peak forward
current equal to the resistance of R4 divided into
the difference between the positive peak audio
voltage and the final plate voltage. For this
modulator a 6AU4 (TV damper) was chosen
hecause it satisfies all the requirements and is
available at a reasonable cost. One drawback,
which would be climinated by using high voltage
semiconductor diodes, is the problem of lighting
the filament. However, using s filament trans-
former with suitable insulation between its wind-
ings scems to be satisfactory.

The value of /ag should be equal to one half
of the modulating impedance, as explained in the
literature,* and its power rating should be equal
to ut least

I

4

where / is the final plate cwrrent (in amperes) and
R is the modulating impedance.

Meter My may be calibrated to indicate posi-
tive madulation pereentage if desired, or it may
simply scrve as a monitor to show that V is
functioning. This modulator uses a Simpson [-m:.
meter shunted as shown, but a meter having
a fullscale range somewhat greater than the
maximnm forward cirrent of Vs may be nused.

A rather important point, which may not be
immediately apparent, concerning the positive
peak extension circuit, is that the final plate
current causes an /R drop in the secondary of
Ts, und if the plate of ¥ is tied to the power
supply end of the secondary 15 will be biased in
the forward direction. Thus Vs will conduct
whenever the finul supply is turned on, placing

QST for
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Fig. 1—Circvit diagram of the 813 modulator. Dotted lines between Vs and V7, and between Ri; and Ry, indicate
consecutively numbered components are to be similarly connected.

Ci, C2—4700 puf. (or 0.005 uf.), 1000 volts.

Ca—0.5 uf., 1000 volts.

C4—10-uf., 250-volt electrolytic.

Cs, Cs, Cr—See text.

CR;—Selenium rectifier, 130 volts, 65 ma. (Federal
1002A).

F1—3-amp. fuse.

h— 115-volt pilot lamp.

Ki—D.p.d.t. relay, 115-volt coil {Surpius BC-610 antenna
change-over relay or Advance Type AT, 2C/115-
VA).

Li—Filter choke, 16 henrys, 50 ma. (Stancor C-1003).

L:—Splatter choke, adjustable 0.02 to 1.5 henrys, 300 ma.
{Chicago Transformer Co. SR 300).

Mi—0-1 ma. d.c. (see text).

M2—0-500 ma. d.c.

R1, Ra— 50,000 ohms, /2 watt, 5 per cent tolerance.

Rz, R«+—1000 ohms, Y2 watt.

Rs, Re— 10 ohms, V2 watt.

R7—10,000-ohm 4-watt potentiometer.

Rsx— 180 ohms, V2 watt.

an undesired load on the secondary. The resulting
audio power loss may be avoided if the plate of
Vs is returned through the tinal supply bleeder
(which must. be equipped with a slider and the
slider bypassed for audio) to buck out the [£2
drop.

The low-pass filter formed by Lo, €5, (s and (/7
is incorporated as a precautionary measure. The
values of the components for thig circuit depend
on the value of the modulating impedance.¥ The

» High-Level Clipping and Iiltering, The ltadio .Ama-
teur's Handbook, ARRL, chapter on speech equipment.

November 1958

Ro—0.25 megohm, 5 watts {(may be made up of lower-
resistance units in series.)

Rip—1.5 megohms, 1500 volts; see text (Continental
Carbon ""Nobleloy” X5, 5 watts).

Ri1 to Re;—0.12 megohms, V2 watt.

R23—50,000-ohm 4-watt potentiometer.

R24—3500 ohms, 100-250 watts (see text).

Ra5;—0.14 ohm (meter shunt, see text).

S1—S.p.s.t. toggle.

Ti—Input transformer, line to p.p. grids, 600 ohms to
100,000 ohms c.t. (Chicago Transformer Com-
pany CIS-1).

T:—Filament transformer, 6.3 volts, 4 amp., S000-
volt insulation (Triad F-53X).

Ta—Filament transformer, 6.3 volts, 1.2 amp., 5000-
volt insulation (Stancor P-8190).

T¢—Filament transformer, 10 volts, 4 amp., c.t. (Stancor

P-5016).

Ts—Filament transformer, 10 volts, 12 amp., c.t. {Stancor
P-5002).

Te—Modulation transformer, 300 watts, multimatch

(UTC CVM-4).

manufacturers of commercial splatter chokes
usually furnish complete dats on the proper
values of these components,

Relay A, serves the duul purpose of (1) re-
moving high voltage from the 813s and discon-
neeting the sccondary of the modulation trans-
former for «¢.w. operation., and (2) providing
spark gap? to protect Tg from excessive secondary
voltages. The one chiosen for this job ig an antenna
change-over relay used in some military trans-

9 Reference Data for Radio Enginecrs, VFourth Kdition,
I T. & T\ Corp., spark-gap breakdown voltages, p. 921.
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Sockets for the 813s
are near the top in this
view below the chassis.
The phone-c.w. relay is
to the right of the cut-
out for the modulation
transformer at bottom
center. The bias supply
is on the right-hand
chassis wall, and the
mounting for the NE-2
string is along the [eft-
hand wall. If proper
precauvtions with re-
spect to voltage and
insulation are observed,
the layout may be
varied to suit the build-
er's convenience.

mitters such as the BC-610.

Construction

As is cvident from the photographs, the parts
layout is not eritical. The modulator pictured was
constructed on a 17 X 13 X 3-inch aluminum chas-
sis. The panel is 19 X 1217 X Yg-inech aluminum.
The two are assembled together with 10-32 serews
und steel mounting brackets. Since this modulu-
tor is intended to be suspended in a standard
rack, these brackets are very important.

Modulution talk-back caused by mechanical
vibration of the chassis may be minimized by
using a steel chassis or adding a steel reinforeing
plate to the aluminum chassis. Although neither
of thesc precautions was taken with the original
modulator, it may be rewarding to consider steps
to minimize talk-back caused by mechanical
instubility,

The parts layout shown is suitable for audio
power outputs up to 300 watts. If it is desired to
run the 813s to their limits it will be necessary to
use higher power level components, and a double
chassis arrangement may be required.!®

A few other precautions may result in a con-
siderable suving in time, First, resistor 2y must
be well insulated from the chassis. In this unit,
cone stand-off insulators of suituble diameter
(one inch uat the large end) were inserted into
euch end of the resistor. L-shuped brackets swere
construeted and the insulators mounted on oue
arm and the other wus then mounted on the
chassis. This assembly holds the resistor a sufe dis-
tance (one inch or so”) away from the chassis. The
sume consideration should be observed in mount-
ing the socket for Fs. In this case a TV high-
voltage stand-off type socket assembly was used.

The NE-2s may be mounted in w bloek of

19 400-watt 813 modulator, The Radio Handbook, Lditors
and Engineers, 13th Edition, p. 531,
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insulation material. The dimensions of this block
should be u#bout 3 X 1 X 1! inches. If 1{-inch
holes are drilled in the block so that one NE-2
may be inserted into each hole, the arrangement
will serve satisfactorily as o mounting fixture.
The NE-2 leads van be attached to terminal
strips or a string of stand-off terminals.

C'are must be taken in the seleetion of the wire
for the high-voltage circuits. The wire used in
this modulator is 1Y-strand copper with extruded
Teflon insuluation. This wire is good for well over
10 kv.. provided shiarp bends are avoided and the
wire is not dressed near any sharp metallic
(grounded) edges.

Testing

After completion of the wiring and complete
continuity testing with the old reliable ohmmeter.
the first phuse of smoke testing begins. With ull
tubes except the VR-90 removed from their
sockets, it should be safe to apply power to the
primarics of transtormers 7', T3, T4 and T5 (o
blown line fuse indicates the nced for further
continuity testing). It is advisable at this point
to check all filament voltages and the hias voltage
for the 813s.

The next step is to cheek out the sereen voltage
regulator. During this test it would be well to
have the primary center tap of the modulation
transformer disconnected for protection, and the
813s removed from their sockets. Plug in the 211
and apply the modulator high voltage. The NE-28
should glow and the voltage ut the center tap of
transformer 7's should be around 750 volts. If it
is off by 20 volts or less it should be possible to
adjust it to exactly 7560 volts with sy, However,
it it is off by more than 20 volts it will be neces-
sury to add NI-2x if it is low, or short out NE-2s
if it is high. The amount of ulteration which will
be required will depend on (1) the value of the
high voltage, (2) the value of I, (3) the condi-
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tion of the 211, and (4) the condition of the
NI-28.

Onee the correct voltage has been obtained
under no-load conditions, n check at maximum-
signal screen ewrrent as given by the manufuce-
turer’s typical operating conditions should be
made. For example, if the rated maximum sereen
current is 55 ma., u 13,600-ohm resistor (having
H0-watt power dissipation ability) connected
hetween ground and the center tap of 7'y will
provide the correct load. The regulated output,
measured from the center tap of 7', should be
750 volts plus or minus u few per cent.

With the sercen supply functioning satisfac-
torily, the sudio input circuit may be next tested.
In all probability it will be this circuit and its
associated driver which will cause the most
trouble. First, it is advisable that a good audio
signal generator and oscilloscope he availuble for
testing thesc input circuits. Actually, it is only
necessary to make certain that the peak grid-to-
grid audio voltage is sufficient and not distorted.

Only the secondary circuit of 7 remains to
be tested. The procedure here is first to connect
u resistive load, ¢qual to the modulating im-
pedance of the r.f. amplifier, between the ““hot”
end of the secondary of 7' und ground. This re-
sistor should be capable of dissipating the ex-
pected due. power input to the final plus the
expected audio output power of the modulator.
With the 6A U4 removed from its socket and the
lead to the final plate disconnected, the modula-
tor and tinal high-voltage supplies may be turned
on, The total 813 plate and screen current, with
no signal input, should be about 50 ma. This
current may be adjusted slightly with gy,

By providing o tap near ground on the load
registor for 1'%, the wave shape of the output
signal may he examined with the aid of an
osvilloscope. At this point it may be well to
measure the audio output voltage aus well as the
audio-frequency bund pass.

‘The only remaining ecircuit. to check ix the
positive peuk extender. With the 6AU4 in its
socket, and the tap on the final supply bleeder
all the way at the high end, meter 1/ should
rend zero current with no signal input to the
amplifier. If the meter shows some current.
increase the biar on the 6AT4 hy moving the tap
toward the ground end on the bleeder resistor.
(Shut off power before making any adjustments
to this bleeder!)

When a signal is applied to the amplifier,
meter 3/ will show some forward current and the
wave shape of the output signal will become
unsymmetrical, extending further positive than
negative. The final adjustment of this circuit
must be made on the uir.

The only difficulty that was cxperienced with
this modulator was getting the neeessary peak
grid-to-grid audio driving voltage for ABs opera-
tion. The original speech amplifier ended up
with o 12AU7 section iu a cathode-follower
circuit, driving a 500-ohm line. However, it was
impossible to get the required voltage swing out
of this cathode follower without peak limiting.
So a 6AQ5 was installed in the speech-amplifier
output stage, transformer coupled to the 500-
ohm line. Unce the speech amplifier was ironed
out and conditions ut the 813 grids were as
recommended by the tube manufacturers, no
further difficulties were experienced.

The first few months of operation were with-
out the positive peak extension syvstem because
of the driving difficulties outlined previously.
The peak extender was installed when the neces-
sary driving voltiage was obtained. The resulting
increase in the contacts-per-call ratio was reward-
ing. The modulator has now heen on the air
on 20 meters for over a year, always receiving
above-average quantity and quality reports.

If you plan to go a.m. on medium to high
power, give a thought to taking advantage of the
high power sensitivity and low cost of the 813!

‘a-Straysias

If vou are looking for great circle maps, here'’s
the information that we have available. From the
(1. 8. Department of Commerce, Cloast and
Cicodetie Survey, you cun get:

#) No. 3042, an azimuthal equidistant projce-
tion centered on New York City. It is printed in
four colors on heavy chart paper. Concentric
cireles overprinted in red show the 1000-mile
distances. The over-all size is 36 X 43 inches, and
it is priced at 40¢.

bi Chart ZD-10 is much the same, except that
it is centered on 10° north lutitnde and 100°
west longitude wpproximately the center of the
U, 8.). It is 35 X 39 inches and priced at 25¢.

¢} A series of world charts 31 X 41 inches in
size, priced at 25¢ each, and centered on Thule,
CGireenland:; Fairbanks, Alaska: Point Barrow,
Aluska: Kings Bay, Spitzbergen: Tokyo, Japan;
Fridtjof, Nansen Lund; Southampton Island,
('anada; and Aklavik, Northwest Territory.
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The following world charta are availuble from
the U. 8. Navy Hydrographic Office through the
Government Printing Office. These are all ap-
proximately 25 X 28 inches, priced as noted:

u) No. 5199, centered on Washington, D. (.,

30¢.

by No. 5199a, centered on San Francisco, S0¢.

¢) No. 6700, centered on Fairbanks, Alaska,

40¢.

d) No. 6701, centered on Seattle, 40¢.

¢) No. 6702, centered on Honolulu, $0¢.

f) No. 6703, centered on Guum, 10¢.

g) No. 6706, centered on Moscow, 40¢.

L) No. 6707, centered on Adak, Alaska, 40¢.

i) No. 6708, centered on Kodiak, 70¢.

j) No. 6709, centered on Eniwetols, 70¢.

Field Day results will be in the December
issue of QST.
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Cheap and Simple R.F. Indicators

PASGARE ATEO

Some Uses for Flashlight Lamps
BY LEWIS G. McCOY,* WI1ICP

Until some genius invents a woofle
dust that makes r.f. visible to the
naked eye, the next best thing is the
common garden variety of dial lamp.
This article describes a pair of uses
that still find application after several-
score years.

and plan to build your own transmitter, from

kit or scratch, you'll probably nced some
auxiliary gear before you're through. These will
be instruments or indicators of one kind or
another that tell you how the transmitter, or u
portion of it, is working. You ecan of course
spend a lot of money for such things, but the
intent in this article is to let you off with an
outlay of only a few pennies and minutes. How-
cver, despite the low cost, the devices can be of
invaluable assistance in getting your rig working
and in putting a signal on the air.

Your transmitter is designed to generate and
amplify a rudio frequency (r.f.) signal. The pur-
pose of the wvarious devices described in this
article is to show vou when r.f. is present in the
rig and when it is actually traveling up the feed
line to the antenna.

[1~' YOU are just getting started in ham radio

Tune-Up Indicator

The use of fashlight or dial lamps as r.f.
indicating devices is almost us old as amateur
radio itself, Probably the first such device was
4 “‘tune-up loop.” This consists of a single loop
of wire with a Hashlight lamp connected in
series with the wire. Such o unit is shown in
Fig. . When the loop of wire is brought near a

# Technical Assistunut, Q87"

DIAL LAMP
2V. 60 MA OR
6V, 250 MA

-

SOLDER

~——INSULATED WIRE

Fig. 1T—The Tune-Up Loop. Wire of any variety can be

used as long as it is insulated and rigid enough to hold the

loop shape. Loop diameter is not critical and can be that
of the coils to be checked.
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transmitter coil through which r.f. is Howing,
some ol the r.f. is induced into the loop. If the
r.f. is sufficient, the filament in the lamp will
light up. Thus, we have a simple r.f. indicator.

As you know, or will find out when you build
vour first transmitfer, there are voil-capacitor
combinations, or ““tuned circuits,” in the rig.
If the tune-up loop is coupled to such a cireuit
the lamp will light only when the circuit is in
resonance. One can quickly see that such a
device will be & very handy tool to have when
building or testing a transmitter. This should
not be confused with a wavemeter that shows
the frequency of the r.t. in a circuit. A wave-
meter is a more complicated device.! However,
the tune-up loop is a valuable aid to show you
when a cireuit is ““in tune."”

I u vontinuous check of a cirenit is desired,
such as monitoring the grid drive to an amplifier,
the tune-up loop c¢an be mounted permanently
near the coil to be checked. The dial lamp can
be mounted in @ half-inch diameter rubber
grommet which can be installed on the chassis
or panel front. Two leads of wire connect the
lamp to the coil.

When checking any stuge one should be careful
not to couple too tightly or the bulb may burn
out. For very low-powered stages, such as multi-
plier eircuits at v.h.f., & 2-volt 60-milliampere
type (pink bead) bulb may be used. This size of
lump is ideal for checking circuits containing
small amounts of r.f. For higher power, usc a
G-volt 250-ma. bulb (white bead).

Notice in Fig, 1 that the wire ends are soldered
directly to the side and base of the lamp. If the
user desires, the wires can be counected to a dial
laump socket, but this is only frosting on the cake.
Use a stiff wire for the loop, one that will hold its
shape. The wire should be insulated. For checking
cireuits in a transmitter where dangerous voltages
are present (which means practically all trans-
mitters!), it is a good idea to mount the loop on
an insulated rod. A short length of wooden dowel
rod will do. This will help you to keep your hand
away from “hot’’ circuits.

Outiput Indicators

Another excellent use for dial lamps is as
output indicators. One of the problems that

‘beginners have trouble with is that of getting

power from the rig to the antenna. And, what
is just as important for peace of mind, knowing
that r.f. is lowing up the feedline to the untenna.

The drawing at Fig. 2 shows onc method of
coupling a dial lamp to the feedline. When r.f.
flows up the feedline & certain amount of the
power is shunted through the dial lamp, causing

UMeCoy, “ A Novice Band Checker,” QST, July, 1958,
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Fig. 2—The Output Indicator. The distance d will depend
upon the available power and the amateur band. Low
power and low-frequency operation will require a greater
length d than will high power and a high frequency.
Where a tuned line is used (high s.w.r.), the position on the
line (high-voltage or high-current point) will also influence
the proper d. A greater length is required at a high-
voltage point than at a high-current point. By using a
distance d of 1 foot for the first attempt, and slowly load-
ing the transmitter (to avoid burning out the bulb), you can
tell if d should be increased or decreased.

it to light. If yvou think about it for a moment
vou'll realize that the brighter the light be-
comes, the more power you're putting into the
antenna.

As we mentioned with the tune-up loop, you
must be careful not to burn out the lamp. In
other words, “creep up” on your adjustments of
the transmitter and antenna coupler. [f you
find that the lamp is getting too bright, tap
across less of the feedline. A little experimenta-
tion will show you the optimum setting for the
available power. The indicator consumes such
u small amount of energy that it can remain
connected to the feeders, providing a continuous
output indicator.

This method of coupling the indicator can be
used on nearly all types of feedlines. For coax,
the writer described a simple indicator in a

TWIN-LEAD
FEEDERS

| .—INSULATION REMOVED

Ty
Higoai et

DIAL LAMP
2V. 60 MA OR
6V.250 MA

1]
s

| “SOLDER

previous issuc of QST'.2

As mentioned earlier, these gadgets cost only
pennies and take only minutes to build, but they
are valuable tools to the user.

2 McCoy, “4 Very Simple Ontput [ndicator,” QS7,
Aug., 1956,

o Now Apparatus

Johnson Type U Variable Capacitors

AN’EW subminiature variable capacitor recently
introduced by the k. F. Johnson Clompany
requires less than two-tenths of an inch for
chassis or panel mounting space, making it the
smallest variable capacitor for its range yvet
produced in quantity. It is available in two plate
spacings, with breakdown voltages of 850 and
1300 volts.

Six models are supplied in the 0.01-inch air
gap, with maximum ecapacitances from 3.5 to
13 ppf. The 0.016-inch air-gap type has maxi-

mum capacitances of 4.1, 6.7 and 8.9 ppf. Struc-
turally they are of interest, in that the rotor and
stutor assemblies are precision machined from
individual blocks of brass, rather than assembled
from small parts in a complicated soldering
operation. The end plate of the rotor is left
about three times the thickness of the inner
plates, thus giving the completed capacitor a
considerable resistance to plate misalignment
through handling,

Mounting of the capacitor is done with
“‘loctabs,”” small fingers of
silver-plated brass. These
are run through the
mounting surface (No. 44
drill), bent over flat, and
then soldered together.
Adjustment of the capaci-
tor is done by means of a
machined slot in the end
rotor plate. Fxceptional
uniformity, mechanical
stability and low cost are
claimed for the new ca-
pacitor., —E P.T.
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UILDING power supplies is perhaps ihe sim-
B plest construction in the field of radio. How-

ever, while components are few in number,
the congiderations that go into the hest design
of a power supply often can he complicated. Such
complexities are the subjeets of other articles:
this paper only deals with some simple steps that.
make the layout and construction of power sup-
plies more understandable and less troublesome.

The Chassis

Power supplies are ordinarily made up of heavy
chokes, transtormers, and capacitors. This re-
quires, as a first consideration, that the chassis
be strong. Strength in o chussis can be achieved
either through use of strong material or careful
bracing, or by both in combinuation. The umateur
usually must rely on the chassis and other cabinet
hardware available through the radio distributor,
for most amateurs do not have sheet metal shops
of their own nor wre they close to shops that can
do an economical job of radio metal work.

The strongest chassis material commonly avail-
able is sheet steel, although this material is hard
to work unless a fuir supply of punches and spe-
cial tools is availuble. However, the purchase of
a heavy-gauge steel chassis is no guarantee that
power-supply components will he wlequately
supported, because rectungular chassis in them-
selves have relatively little strength even if
welded. A base plate should always be purchased
with the chassis, since a tightly-screwed-on base
plate always strengthens a chassis.

Chassis have an electrical effect on the opera-
tion of u power supply. Steel is magnetic and all
metals will conduct electricity; both features may
affect the life of the power supply or its ripple
output. These factors are considered later in the
section on layout.

No really good protective finishes are available
for purchased common chassis. Klectro-zine on
steel, and various surface finishes for aluminum,

Some Noteson .
Power-Supply
Construction °

[}
If you’ve been in ham radio long
enough you’ve probably learned, the ®
hard way, to appreciate some of the °
points brought out in this article. (At
that, there may be a few you've L]
missed.) Beginners, though, needn’t o

make the same mistakes—pro-
vided they absorb the ideas presented °
here.

BY DAVID T. GEISER,* WA2ANU
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STRONG PANEL CHASSIS SUPPORT
AN - BRACKETS

/
/ y
/
7
/ STRONG METAL
/ 4 HANDLE FRONT
7 AND REAR
!
BOLTED INTO  CHASSIS WITH
POSITION BASEPLATE

Fig. 1—Two features not often given much thought are the
use of a base-plate for strengthening the chassis and the
installation of handles, front and rear, for carrying heavy
units. The triangular brackets shown can be replaced by
types that bolt to the sides of the chassis if desired.

are not very good protection hecanse the finishes
that offer the best protection are very poor elee-
trical conductors. For example, an enameled
finish has to be pierced before a chassis ground
can be made, and there is then no protection
against rust or corrosion ut that point. Similarly,
any finish that may be soldered is to some extent
dissolved by the solder or flux. Hence, only care-
ful handling with e¢lean hands at all stages of
construction will result in a virginal finished
chassis.! Light waxing or wiping with a rag, damp
with clean oil, is used occasionally for protection
of the top of the chassis (nof the wiring). Cure
must be taken to usc u lintless rag, because ling
will tend to attract moisture later.

Chassis Support

Power supplies are frequently mounted in racks
or cabinets by being hung from front puncls. The
technique of securing the chassis to the panel
only by bolts through the front edge of the chassis
is rather common, but with a heavy chassis this
procedure will twist the panel out of shape if the
weight of the chassis is not otherwise supported.
The weight at the rear of the chassis ucts like a
powerful lever with all of its force concentrated
on the mounting screws. Chassis support brackets
are often required. These attach to the sides or
top of the chassis and transfer some of the rear
weight to the upper portions of the front panel.
Being located, usually, at the panel sides where
the panel is supported by the cabinet, brackets
greatly reduce the foree tending to distort the
panel.

Both on initial installation and on later servie-
ing it hecomes necessary to handle heavy chassis.

# 202 Genesee, New Hartford, N. Y.

! Some finishes, cadmium in particular, ure affected by
pergpiration or natural oil on the fingers. The resulting dis-
figurement of the finish can be avoided by apraying the
chassis with clear lacquer immediately on removing it from
ity paper wrapping, Screws and nuts will *bite” through
the lucquer, particularly if star washers ure used, to make
electrieal contact. Some care must be nsed to avoid seratch-
ing or peeling the lacquer during subseyuent handling, but
50 long as the lacyuer covering remaing intact the chassis
will retain its original finish. — #d.
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Accidents and strain are much less likely if han-
dles are installed on both the front panel and on
the rear edge of the chassis at the time of building.
While plastic handles are decorative and sereen
door hundles are cheap, only wide comfortable
metal handles should be used, secured with bolts
and nuts. These precautions prevent badly cut
hands and scraped knuckles.

First installation of a chassis in u cubinet is
important, for the greatest danger to the uppear-
ance of the finished product occurs at that time.
The best procedure is to work slowly and have
help. The first step with any new rack or cabinet
should always be to run the panel bolts into their
holes, ull of them. This locates any faulty thread-
ing in the holes in advance of holding the chassis
in the air, and makes the proper installation of
the bolts cusier.

The first panel-mounting bolts should be in-
stalled in the two bottom corners of the panel.
The weight of the chassis will then tend to swing
the panel towurd its mounting rather than away
from it. If the two top bolts are secured first, it
is not only more difficult to install the other
mounting holts but there is also considerable
danger that a permanent bend will develop in the
panel or rack.

Fastenings

Self-tapping sheet-metal scerews should never
be used where mechanical strength is important.
The holding strength of any screw or holt is de-
termined by the number of threads engaged and
hy the dianmeter of the bolt. Shect-metal serews
rarcly have more than two threads, and their
holding strength is small. As they must tear the
shape of their threads out of the metal to which
they arce attached, the strength of the metal in
which the serew rests is also minimum. It is much
hetter to use machine scerews (bolts) with nuts
and washers o mount heavy items. Washers
distribute the load evenly across the flange of the
mounted part and the chassis metal.

Serews of the right diameter for the mounting
holes in the components should always be used.
This sometimes scems to be an inconvenience,
but if the chassis holes (of corresponding size) are
accurately drilled the parts will always mount
more firmiy and there will be less tendency for
the mounting bolts to loosen. Serews of the right
length ure wlso importunt for personal safety.
Bolts and machine screws are precision parts and
do have sharp edges. A bolt just barely long
enough to protrude from the tightened nut is
hest, as cut hands and possible interference with
other mounting are avoided.

Use of lock washers or lock nuts is desirable on
any power supply. Medium- and high-wattage
power transformers frequently vibrate in service.
This vibration not only tends to loosen the trans-
former's own mounting but also has a loosening
effect on every other nut on the chassis.

Drilled holes and cutouts in the chassis should
always be deburred, not only for safety but also
to prevent cutting through the insulation on any
wiring that may go through. Even so, while o
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smoothly deburred hole is no mechanieal hazard
to wires that pass through it, the possibility that
eventual insulation wear will cause breakdown
makes use of insulating grommets desiruble. If
voltages higher than a few hundred volts wre
being pussed through u chuassis hole, a feed-
through insulator should be used. These insula-
tors keep plenty of air or other insulation between
the conductor und the chassis. The usual ceramic
types, however, must be handled carefully during
installation. As ordinarily purchased, the feed-
through comes with two small cork or lead wash-
ers whose function is to make an evenly-loaded
surface for the mating parts of the insulator.
Curdboard or paper washers may be used in a
pinch, but in any event soft washers ure necessary
to prevent cracking the insulators.

Chassis Layout

Physical layout of parts on a chassis depends
on the final uses, both mechanical and electrical,
of the power supply. If the supply is to he fre-
quently carried, tor example, the parts should be
placed to give good chassis balance. Conversely,
equipment  intended for stationary rack wuse
should have the weight crowded as near the front
pancel as possible.

Ilectrically, placement of the parts will affect
both the hum output or ripple of the power sup-
ply and the electrical life of the components.
Specifically, the  high-temperature components
such as tubes and bleeder resistors should be us
far as possible from the other parts of the sup-
ply to prevent heat from affecting the insulation
of the transtormers, chokes, and capacitors. The
resistance of insulation drops sharply with tem-
perature, and destrnetive leakage currents may
cause shorted insulation,

It is sometimes good to plan initially to shicld

¢

TRAN|SFORMER

CAP

BALANCED LAYOUT

BE CF
> @ ©

I TRAN|SFO[RMER

WEIGHT FORWARD FOR PANEL MOUNTING

Fig. 2—Layout of components is important in ease of

handling the finished product. The balanced layout makes

for easier carrying, but the arrangement placing the heavy

components near the panel and toward the panel edges
is best for a rack- or cabinet-mounted unit.
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mercury vapor rectifiers, because this type of
rectifier is capable of producing severe radio in-
terference. lven though the shielding may not
actually be installed initially, planning for it first
will make its installation possible and convenient
later.

In the higher-power supplies, often the most
practical approach is to locate the power trans-
former and rectifiers (with their filament trans-
former) on u separate chassis to give more room
and to provide physical separation betwceen the
output portions of the cireuit and the intense
magnetic and electric fields of the input. Steel
chassis carry magnetic flux, and sometimes there
just isn’t enough layout Hexibility in a single
chassis to prevent magnetic coupling between the
transformers and chokes. If separate chassis are
used, it is often advisable to hold them together
with nonmagnctic brackets. Incidentally, there is
no reason particularly to make separate chassis
the same size, and considerable cost savings may
result from the use of minimum-size chassis.

If all the power supply components wre to be
on a single chassis, it is often desirable to posi-
tion the chokes, either in loecation or in orienta-
tion, for minimum magnetic coupling to the trans-
formers. This may be done with the transformers
alone bolted down and encrgized (with no other
part of the circuit connected, and transformer
high-voltage terminals covered with heavy insu-
lation) while moving the filter chokes around
on the chassis to find the position of minimum
hum pickup. This pickup ecan be checked by con-
neeting the chokes to headphones.

Power-Supply Circuits and Components

(Clonventional amateur supplies use either full-
wave center-tup or full-wave bridge reetification.
It is not safe to use just auy power transformer
for full-wave bridge operation, for many center-
tupped power transformers were designed to be

FULL-WAVE
CENTER-TAP
TRANSFORP:(ER

%\

=2

BRIDGE RECTIFIER

FULL WAVE CENTER TAP RECTIFIER
NOTE: ULse caution with these center tap

cireuirs to avoid transtormer breakdown

Fig. 3—Sometimes the transformer center tap may not be
properly insulated for these commonly-
used circuit arrangements.
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operated with the center tap grounded. Since the
bridge rectifier connection does not ground the
center tap, high voltage not anticipated in the
transformer design appears at this point. Clorona
may start and the winding may short to the
frame. (This has happened to the writer.) For the
sume reason, the filter choke should not be in the
center-tap return of a full-wave center-tup recti-
fier unless it is known that the transformer is
insulated to stand such service.

Use of u filter choke in the center tap of the
high voltage transformer also gives slightly less
filtering than when placed in the common con-
neetion to the rectifiers.

Chokes ure often considered to have only in-
ductance and direct current ratings. Before con-
struction of a power supply it is often well to take
a good look at the insulution rating. A figure three
times the desired output voltage is a good sign,
but the question is really more fundamental. An
a.c. voltage almost equal to the ripple voltage
in the output of the rectifier develops across the
terminals of the first choke in a choke-input
filter. In the case of high-voltage supplies this
may be u few thousand volts, and a rating that
includes only current and inductance does not
necessarily specify a good high-voltage filter
choke. In many cases a physically larger choke
than anticipated will be required.

This n.c. voltage is in addition to the d.c.
voltage on the winding. The sum of both voltages
will be applied between the winding and core if
the frame of the choke is holted to the chassis.
Mounting the choke on iusulators of suitable
length and material will eliminate the d.c. volt-
age requirement, but this procedure is not recom-
mended if there is the least chance that the cholke
frame can be touched while voltage is present on
the supply. Choke insulation is nsually rated for
the sum of the maximum allowable d.c. and a.c.
voltages, plus a safety margin of 500 to 1000 volts.

Resistors also have voltage ratings. Power re-
sistors are usually specified by their maximum
wattage, and Ohm’s Law tells what maximum
voltage muy be applied. This rating caunot be
used where less than a cubic foot of air surrounds
the resistor, for nunder such conditions the re-
sistor may become hot enough to melt the solder
oft its terminals. It is therefore advisable to run
a power resistor at less than half its power rating
{or 70 per cent of its nominal Ohm’s Law voltage)
if rearonably cool operation is desired. This again
requires more space than expected.

Other parts also generate heat, and there
should be clear air space around each part, the
amount depending on the power that is heing
handled by that part. Although in chokes and
capavitors this power is stored, these components
lose some of the energy stored in them us heat
also. To get. the greatest possible cooling, as well
as mounting Hexibility, it often helps to use a few
smaller chokes or capacitors rather than a single
unit where a single unit is called for.

On the other hand, use of several small trans-
formers instead of u single unit is not recom-
mended. With a bridge rectifier it may be done
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without any penalty except possible insulation
breakdown, but the use of two series transformers
rather than a single center-tapped transformer
in the full-wave center-tap reetifier connection
cun heavily overload the transformers because
euch then sees a half-wave load.

Insulation Problems

Power supplies are plagued by problems of
insulation within the parts, between wiring, and
of sufety of operation. The hundreds of wraps
of insulated foil in paper capacitors and the
thousands of turns of wire in chokes and trans-
formers arc each natural moisture traps, as are
the turns of wire in a bleeder resistor. Frequent
nse {(with accompanying heat generation) is prob-
ably the best protection for transformers, cholkes,
and resistors. Fortunately, all modern filter ca-
pacitors are sealed.

Wiring Hashovers in low-voltage power sup-
plies are quite infrequent because of a phenome-
non in physics known uas Paschen’s Law. This
law basically states that below about 300 volts
there is no possibility of voltage flashover in air.
Above this voltage, however, some combination
of air pressure and spacing between conductors
will always permit flashover. For this reason,
high-voltage conductors should be well spaced
from ull other conductors and the chassis. Half an
inch ig a reasonable minimum distunce.

While this comforting law takes care of the
problem of flashover in air, another kind of break-
down can and does occur. This is surface tlash-
over. The accumulation of dust plus moisture will
form a conducting path across any insulating
surfuce, no matter how long the path is. The
design of ribbed insulators is only the result of
effort to create the longest practical path in the
smallest space. Terminal strips and military con-
neetors have similar harriers to lengthen “erecep-
age’” paths to minimize chance of flushover.
Blowing the dust out of a power supply is a rea-
sonable way to lengthen power-supply life.

Automobile ignition wire is often considered
for the high-voltage wiring of power supplies.
While it does have good high-voltage character-
istics, it is often made of iron or other high-
resistunce material and should never be used in
the filament circuits of the reetifier tubes hecause
it will usually cut tilament voltage to the danger
point. Wire used for filament conueetions should
he copper of ample cross section for very low
voltage drop.® If its insuluation does not appeur to
bee adequate in itself either insulate it by me:uns of
stand-offs or run it through high-voltage flexible
tubing.

Insulation for safety of operation is terribly
difficult, for no one can completely eliminate dan-
ger in a design. ‘The best rule is to put all wiring
behind locked doors which, on unlocking, auto-

2 Transformers without wire leads may deliver slightly
more than normal filament voltage to allow a smalil drop in
the connections to the socket and in the socket itself. Iila-
ment transformers with wire leads usually deliver rated
voltage and current at the ends of the leads, and shortening
the leads possibly may raise the filament voltage axeagsively.
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matically short out every power-supply input and
output. Other procedures sometimes help, such
as thorough water-pipe grounding of all chassis,
finger-guards over each seetion (particularly to
keep little fingers out), plugs for interconnections
(no terminal strips), and ““hot’’ plugs with only
female connections. Remote switching should be
done only with low-voltage one-sided grounded
relay circuits. Most important, no circuit should
be trusted

- Stravs "§s.

KNIHWG reports that death cau result from
inhaling flourine compounds which can be re-
leased from even small picees of Teflon if they ure
heated about 400 degrees Fahrenheit. He sug-
gests that il vou smoke be sure to remove all
Teflon seraps from your hands and clothing and
that yvou dispose of Teflon scraps very carefully.
Finally, do not overheat Teflon.

Here's another operating position, this one having been
put together by WZ7FSR and WZFJR. From top to bottom:
fluorescent lighting panel, 24-hour digital clock, hi-fi
audio mixer and preamp, YU meter, SX-100, DX-100,
table top, tape deck, and loudspeaker at the very bot-
tom. The whole structure may be broken in two at the
middle for easier shipment. The framework is 2 X 4, with
birch paneling. It is mounted on casters, weighs 400 Ibs,
but occupies only a 30-inch square floor space.
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Recommended
Tube Types tor
Amateur Short-
Wave Receivers

BY LEE AURICK,* W2QEX,
AND PAUL BOIVIN,* W1ZXA-K2SKK

comes up with the plaint,
have your authors explain why a cer-
tain type of tube was picked for a
particular job when a half dozen
other types have almost the same
characteristics — and have actually
been used by someone else to perform
the identical function. Why is a par-
ticular type
Why wouldn't another choice have
been equally as good for the pur-
pose?"”

interesting ones: The type used hap-
pened to be on the stockroom shelf.
It was the only type available, out of
several alternatives,
radio store.
cheaper than a similar type. It was
a newer type than some of the others.
The socket connections happened to
be a bit more convenient for wiring in
the chosen layout. The author had
been using that type for the past
twenty years and had grown fond of
it. And so on.

some good reasons for concentrating
on a few types — or rather, a lack of
really compelling reasons for not
sticking fto a comparatively small
number of types — we asked a lead-
ing tube manufacturer what would
be gained or lost by such "stand-
ardization.” Here is the answer. The
intention is not to straight-jacket
experimentation or development, but
to orient design along lines that will
demand a good reason for using a
tube not included in the high-volume
types that, in the long run, mean
greater reliability, availability, and
economy.

Every so often a bewildered ham
""Please

chosen over others?

Digging for answers unearths some

at the local
It was a few cents

In the thought that there might be
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; AVE vou ever wondered why there are so
many tube types from which to choose
when you're looking for a tube to Hll a

particular job? If you have. then you also may
have reasoned that the number of types available
suggests duplication of purpose and applicution.

Without attempting to apologize for this situa-

tion, the writers believe that the long-suffering
amateur at least deserves aun explanation.

Although many of the tubes that have found
their way into general use in amateur equipment
ure nearly identical in design, there are significant
differences between them which require that. each
he identified by « distinguishing tvpe number.
When a *conventional” tube is altered to mecet
special requirements, it ceases to he “conven-
tional”” und must be distinguished by a new type
number, despite the minor exteni, from the ham
viewpoint, to which the electrical characteristics
may have been changed. The reuson for this
procedure is ohvious. Tt affords euch of us the
protection and assurance that a replacement tube
will funection, within narrow design limitations,
exactly like ita predecessor.

The need to satisfy many different though
related design problems has resulted in the devel-
opment of entire families of tubes, cach type
differing from its prototype in one or more signifi-
cant. but not always obvious aspecets. At last
count (who’s ecounting?), nearly 2000 receiving-
type tubes were generally available to amateurs,
and the number is increasing.

As a result, it must he admitted that this situa-
tion leaves the **do-it-yowrself’” amatcur wonder-
ing which tube will perform best in any given
application and. incidentally, remain relatively
immune to obsolescence,

Since 1940, RCA has published a chart for

rudio and television receiver manufacturers indi-
cating RC'A Preferred Tube Types. This preferred
list indicates those types that are in volume pro-
duetion and high demand beeause of their teeh-
nical merit and which, therefore, are readily
available and have a much better than average
chance of being available for an extended period
of time.
It is our thought that a similar chart prepared
for amateurs would be of help to those hardy
souls who “roll their own” in receiver or, for that
matter, in any amateur application in which
receiving-type tubes might be wsed. Accordingly,
we have prepared a list of “recommended types”
for amateur shori-wave receivers.

The types contained in this fist benefit by
the economies that result from mass production
and concentration on those tests which apply to
the particular applications for which the tube
is intended. For example, the 6AV6 is similar to
the 6AT6 and may be used to replace it in some
applications. The difference between the two
tyvpes is that the control grid of the 6AV6 pro-
vides a higher wumplification factor (g = 100)

# Eilectron Tube Division, Radio Corporation of America,
{Iarrison, N. J.

' Ref, inside back cover, BC.L Receiving Tube Manual
RC-18.
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than that of the GAT6 (u = 70). This difference
in gain will not be noticeable in many practical
circuits. The 6AV6 is the “recommended” type
hecause it is in greater demand than the 6ATG,
is produced in higher volume, and also custs less.

Before the composition of the list is discussed,
something should be said about the fact that no
glass or metal octal types other than rectifiers
are included. This omission may come us a shock
to sume of the old-timers in ham radio. Well,
none of us is getting any younger either, and these
worthy veterans have heen replaced by space-
saving 7- and Y-pin miniatures, often with im-
proved clectrical performance. As a result, the
«lemand for octul types is diminishing each year
oxcept for applications requiring unusuully high
plate dissipation. However, some caution must
he exereised in replacing metal and octal types
dircetly with miniature tubes having a similar
design. They can be direetly interchanged only
when plate and transfer characteristies are identi-
ul. In most instances where differcnces in tube
characteristics do exist, they are slight and re-
quire only minor changes of value in the associ-
ated circuit (i.e., grid resistor, by-pass capacitor,
und plate resistor).

Composition of Chart

Four receiving types are suggested for use in
i.f. and r.f. amplifier and a.v.c. amplifier applica-
tions. The thrce pentodes provide a choice of
sharp, scmi-remote, or remote cutoff control-
¢rid characteristics. The choice between these
three depends on the designer’s provisions for
a.v.c. and gain requirements. The 6BZ7 twin-
triode is included for v.h.f. and u.h.tf. (6 meters
and down) receiver applications.

For receiver loecal oscillators and mixers at
frequencies up to 30 megacyeles, the 6BEG, high-
volume pentagrid converter, is recommended for
all amateur reccivers. It can be used by itself,
or in conjunction with a separate oscillator which
utilizes the 6C4 triode. At frequencies above 30
megacyeles, the 6UR-A triode-pentode is recom-
mended. The triode section is used as the oscilla-
tor and the pentode section as the mixer. When
separate tubes for the oscillator wnd mixer are
desired, the 6C4 in conjunction with the 6AUG
may be used.

The 6ALS5 twin-diode or the two diodes of the
6AV6 are recommended for detector applica-
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tions. I'n amplificr, detector, and oseillator appli-
cations in which the older types 645 and GSNTGT
were used, the 6CG7 twin-triode is recommended.
Uses for the 6CGT include the product detector
for single-sideband reception, the new synehro-
nous detector developed just a short time ago,
and the more conventional triode detector. The
GCQGT ix also highly recommended for use in
b.f.o. applications. Tt. can handle a high amount
of power and, therefore, has a high degree of
reliability.

Audio stages usually require triode voltage
amplifiers and at least oue power pentode to
drive a speaker. For the voltage amplifier, the
12AXT7 will perform the task, us well as the triode
gection of the 6AV6. For the driver stage, the
6AQ5-A beam-power tube ecan be used as a re-
placement for the 6V6 and, within its ratings, will
perform equally as well with regard to power
output and distortion.

‘The remainder of the chart is self-explanatory.
In most cases, u choice of tubes has been provided
to fulfill & particular receiver function, but the
writers fully realize that arguments will arise
an to the choice of one tube over another. Kuch
individual has his own idea as to what character-
istics he considers best for his receiver design.

{Continued on page 160)

List of Recommended Receiving-Tube Types
for Amateur Short-Wave Receivers

Application Tube Type

Intermediate-frequency ampli- | 6BZ6  Sewi-remote-cutoff
fiers pentade

Radio-frequency amplifiers 6CR6  Sharp-cutoff pentode
Automatic volume-control am- { 6847  Medium-u twin triode
plifiers 6BA6  Remote-cutofl pentode
6BE6  Pentagrid converter
High-frequency oscillators U8-A  AMedium-p triode sharp-
Mixers cutoff pentode
Converters 6AU6  Sharp-cutoff pentode

6C4 Power triade

Detectors (including product

and svnchronous)
Automatic volume cnntrols
Naise limiters

GAL5
6CG7

Twin diode
Medium-y twin triode

12AX7 High-u twin triode

Voltage 6AV6  Twin diode high-p
Audio amplifiers trinde
Power 6AQ5A Beamn power tube

6X4 Full-wave
5Y3-GT vucuum
5114-CiB rectifiers

Rectifiers

6U8-A  Medium-= triode sharp-

Beat-frequency oscillators cutoff pentode

(262 ke., 1455 ke., 50 ke.) 6AU6  Sharp-cutofi pentode
6CG7  Medium-u twin triade
0B2 (105 volts)

Voltage regulators 0A2 /150 volts) g

S-meter amplifiers 6CG7  Medium-p twin triode ‘

(-multiphers (i.f, stage) 12AX7 High-u twin triode
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A 5-over-5 array for 50 Mc. using the concentric-

feed system described by WS5LFM. Note that

phasing system adds nothing to the wind loading
of the array.

Novel Matching System
for
Single or Stacked Arrays

BY CALVIN R. GRAF,* WBLFM

A Goncentric-Feed Yagi

urs article deseribes a novel method of feed-
Ting the driven element of a Yagi autenna.

When used in the maunner to be deseribed, it
offers advantages not found in the more conven-
tional methods of feed such as the ratio folded
dipole, gamma match, delta match, trombone T-
quarter-wave voax stub, uand half-wave balun.
The feed system offers a perfect untuned im-
pedance match, with balanced-to-unbaluanead
line transformation. It prevents r.f. currents from
Howing on the outside of the feed line, and it adds
no wind loading. These aims are achieved by
inserting a coaxial stub within and concentrie
with one side of the folded dipole driven element.

‘The manner of feeding the driven element is
shown in Fig. {. A hole is cut in the center (r.f.
ground) point of the folded dipole, and 4 three-
quarter-wave coaxial line is inserted in one half
of the element. The center conductor of the coax
continues through what would normally be the
feed point and connects to the other half of the
dipole. The outer insulation of the conx is re-
moved from each end of the stub, so that the
outer conductor or braid makes contact with the
inside of the tubing at each end of the stub. This
system is used by several commercial manufac-
turers !* in teeding their antennas.

The characteristic impedance of the three-
quarter wave stub required to properly match
the balanced dipole to 50-ohm coax wuas deter-
mined by measuring the radiation resistance of a
S-clement Yagi. The impedance at the balanced
terminals of the driven element was found to he
175 ohms. The spacing was (.25 wavelength
from driven element to retlector and 0.2 wave-
length between directors. Using the formula for a

! Technical Appliance Corp., Sherburne, N. Y.
2 All Products Co.. Mineral Wells, Texas.
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175 ohms and Zs is 50 ohms, the stub should be
made of 93-ohm econx. RG-133/0, which is
v5-0hm coux, is presently the only line which has
all the characteristies required for the concentric
feed. This cable is available from only one known
manufacturer in the U. 8.3 The requirements are
explained helow,

At this time a particular problem must he
considered. The distance around half a folded
dipole is one-half wavelength; i.e., one fourth out
to the end and one fourth hack to the feed point.
We thus have the problem of inserting a three-
quarter wave stub inside o half~-wave picce of
tubing. However, when we consider the velocity
of propagation (66 per cent for the coax we are
using), we sce that a physical half wave length
of the coax is really three quarters of & wave-
length long electrically: é)(—l = ().75. One quarter
wave is the stub and the remaining half wave is a
repeating transformer with 1 to | transformation.
The coax line used must satisfy two conditions:
it has to have the proper characteristic impedance
(in this case 95 ohms) and it must have a propa-
gation factor of .66. If the propagation fuctor is
greater than this, the stub will have to be longer
and it will not fit inside the driven element.

There can be no r.f. current Howing on the out-
side of the feed line because it entera the element
at r.f. ground. Any current flowing on the outside
of the stub is inside the driven clement where it
cannot cause any unbulance to ground on the
feed line. The Yagi is fed with any 50-ohm coax
and the resulting s.w.r. is less than 1.1 to 1 at the

*207 Addax Drive, San Antonio 1, Texas,
# Progress Electronies C'o., 206 Broudway, New York 7,
N. Y.
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175 OHMS, BALANCED
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Fig. 1—Concentric

feed for the folded

dipole in a Yagi
array.

.~ RG=133/1) 95 OHM cOAX

R-F GROUND
1 /'/

T

design frequency. A standing-wave ratio plot is
shown in Fig. 2.

When it is desired to stack two of the Yagis
and still maintain 50-ohm feed, the propagaiion
“fudge factor” can be used again {o produce w
three-quarter-wave stub. When bays are stacked
0.6 wavelength apart, the feed point will be 0.3
wavelength from euch antenna plus the 0.2 wave-
length from the stacking mast to the driven ele-
ment. This half-wave physical dimension again
hecomes three quarters of a wavelength elee-
trically. The 50-ohm teed of each antenna then
runs through a three-quarter-wave stub and is
transformed up to 100 ohms, if coux of about 75
ohms impedance is used for the phasing line. ‘Two
such stubs are then puaralleled by the use of a
“T” conncector and a 50~-ohm feed system results.
This scheme allows both the single and stacked
antennas to be fed with 50-ohm line. If an array
of 2 high and 2 wide is desired, it would only be
necessary to transform the 50 ohms of cach pair
of Yagis up to 100 ohms and aguin parallel the
tavo with a tee down to 50 ohms. The length of line
required to do this woudd depend upon the hori-
zontal spacing between the two vertical stacks.

The coax line required for the stubs (any odd
quarter wave) is 450 X 100 or 71 ohms. Both
RG-11/U (75 ohms) and RG-59/U (72 ohms)
can be used. RG-11/U is to be preferred beeause
of its higher power capability. The s.w.r. of the

N
“HOLLOW  TUBING

~__

50 OHMS, UNBALANCED

stacked array is shown in Fig. 2 as a dotted line.

Ciauin of the single 5-clement Yagi is 10 db. and
of the stacked array about 13 db. above an iso-
tropic radiator. The wrray of four would provide
a gain of almost 16 db. (That 100 watts would
sound like 4 kw.!) Frequeney response of the an-
tenna is quite browd. It can be used over 1.5 Me.
with an sw.r. under 1.5, For an s.w.or. of 2
(mismatch loss will never esceed 0.5 db.) the
band width is over 2.5 Mec. for the single Yugi.

This type of feed, since it requires a folded
driven element, is practical only at the higher
frequencies. A folded dipole at 21 or 14 Me.
would be rather bulky, but for 50 Ne. and
higher it really comes into its glory. A word of
caution must be given regarding stacking wn-
tennas in any manncr. For vertical stacking the
rides of the dipoles with the concentric coax
must. he placed on the same side of the stucking
mast. Which side of the stacking mast does not
matter, so long as they are both on the sume side.
For horizontal spucing, the same sides of the
driven clements must all point in the same direc-
tion. Failire to observe this will result in the
antenna pattern null in the forward direction. For
those interested in direction finding, the above
technique could be used with horizontal spacing
to provide a sharp null in the azimuth plane.

The neat, clean lines of u commercial five-
over-five antennu system using concentrie feed
are obvious in the photograph.

3
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Fig. 2—Standing-
wave-ratio plot for
single and stacked
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This s.w.r. indicator features simple construction using

ordinary coax cable. The forward-reflected switch—

labeled ''Calibrate’” and ''Read”—is at the top. The
control below the meter is the sensitivity control.

The
“Mickey-Match”

A Simplified
S.W.R. Indicator
and Output Monitor

BY ROBERT C. BUNCE,* K6QHZ

Here is an ingenious version of the
Monimatch. using a form of construc-
tion that eliminates a few components
and. in doing so. simplifies the cleetrical
problems. The key is the use of flexible
coax cable (reminiscent of the coax Twin
Lamp) for the line seetion, making it
possible to have the input and output
conncctlions close together.

6
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indicators of all varieties, we thought we

might as well throw this little picce of gear
into the ring. Because the instrument lends itself
to a compact mounting box we were about to
name it ‘“Minimatch,” but that scemed rather
common so we took the next name that came to
mind — Mickey.

Enough of that. Tittle Mickey is just an off-
spring of the Monimatch. We started out to make
the Monimatch originally, but couldn’t find a
picee of sheet metal of the proper dimensions
around the shack. Discouraged, we sat down and
cogitated. Suddenly the light dawned. The pick-
up trough of the original Monimatch is really
nothing but o picee of coax with one side missing
to let some r.f. out. Now, if you could just take
a plain ordinary picce of coux and slide an insi-
lated wire under the shield, it would pick up r.f.
just like the old Monimatch line. . . .

It worked. In fact, as the tinul design took
shape this one modification led to several other
design short cuts that add up to an extremely
simple, and swrprisingly acewrate, s.w.r. indi-
cator. To enumcrate: since coax is flexible, and
the tield entirely confined inside the shield, the
pick-up section ean be rolled up and put in a small
box of common dimensions. When rolled up, the
input and output connectors can be placed close
to each other, und the two end leads from the
pick-up line ean be hrought out near cach other.
In the final version these leads are brought di-
reetly to o switch, kept short, and the r.f. is
awitched. Exit one ervstal diode, and with it the
problem of matching diodes — & single diode
detects both forward and reflected power.

One other modification way the clincher, A
later version of the *‘dacdy” Monimateh uses a
ixed line-terminating resistor, und the impedance
of the pick-up line is adjusted by varying its
proximity to the main conductor until the im-
pedance equals the value of the resistor. With
the Mickev-Mateh, it is8 obviously impossible to
vary the spacing in this manner, but the resistance
is varied instead: i.c., the pick-up line is termi-
nuted in a potentiometer which is adjusted to
eqqual the impedance of the pick-up line.

I\ view of the current popularity of s.w.r.

Construction

‘The unit pictured and described here iz de-
signed for power levels between 10 and 200 watts
and uses 73-ohm RG-59/U, although a 53-ohm
version, using RG-58/U, could be built in exactly
the sume manner, Parts required are listed under
the schematie diagram, Fig. 1. The components
are mounted in a3 X 4 X S-inch aluminum Mini-
box, with the meter and selector switch on top,
the sensitivity potentiometer on one end, and
the two coaxial counectors on the other end,
near the switch., The terminating potentiometer
is mounted inside on w bracket, since it only has
to be adjusted once, during calibration.

Clonstruction of the pick-up section ir shown
in Fig. 2. To muke it, use a picee of RG-59/U

# /o Gonsel Division, 801 8. Main St., Burbank, Culif,
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Fig. 1 —Circuit of the coaxial-line s.w.r. indicator.

C1—Disk ceramic.

CR;—1N34 or equivalent.

Ji, Ja—Coax chassis receptacles (SO-239 with
CG-177.'U hood)

M1—0-200 microammeter, or other range de-
pending on sensitivity desired.

R1—200- or 250-ohm carbon variable (Centralab
AB-2, IRC Q11-201, or Ohmite CU2511).

R,—Potentiometer, linear or log taper.

S;—D.p.d.t. ''tone-control” switch
1462).

(Note: Values as high as 500 ohms may be used

for Ry if lower values are not readily available,

but the higher the value the more critical the

adjustment.)

{Centralab
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“BUNCH BRAID TO PROVIDE
CLEARANCE FOR INSTALLING PICK-UP LINE

STEP 2

PULL BRAID TIGHT ALONG LIN

mggg‘gmz INSTALL CONNECTORS AND CDNNELTOR SHIELDS

EP 3

{or 58/U) about 16 inches long. The length isn’t
eritical. Strip the outer jacket from the entire
picee. Bunch the shicld together into the middle

DPD.T. WAFER
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| 10 Ci&
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Fig. 3—Installation of the line section. R.f. leads should be

kept as short as possible, but d.c. leads can be as long as

desired. Longer line sections can be installed by wrapping
more turns around the meter.
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DICK-UP LINE. No.30
ENAMELLED WIRE FED
THROUGH UNDER BRAID

SOLDER
THROUGH HOLES

Fig. 2—Construction of the line section. If
enameled wire is used, be careful not to
scrape off the insulation when the wire is
drawn through the braid. Length "'L" can
be varied to suit power level; sensitivity
increases with frequency and with in-
creased length of line section. The instru-
ment shown in the photographs uses a
16-inch length for reasonable sensitivity
over the 3.5-30 Mc. range with power
levels of 10 to 200 watts.

of the line, and work a hole through the bunched
braid about 1 inch from each end. Thread a picee
of thin insulated wire (the thinner the wire the
better; we used No. 30 enameled in this version)
through one hole, under the braid, and out
through the other hole. It's eusy if vou feed
through a stiff wire first, and use it to pull the
thin wire through. Stretch the braid back over
the coax center conductor, with the insulated
wire inside, and the scction is made. Install coax
connectors and connector hoods (those funnel-
shaped things) on the ends on the line.

Fig. 3 shows how the coux is looped and in-
stalled around the meter in the box, with the
pick-up line ends connected directly to the switch.
Keep these leads as short as possible to prevent
unnecessary reactance from creeping into the act.

The inside-view photo shows the general wiring
details. Remember that crystul diodes don’t like
heat; hold the leads in a pair of long-nose pliers
while soldering, solder quickly, and keep hold of
the leads until the solder joints cool. Keep the
r.f. leads as short as possible, with one lead from
the erystal connected directly to the jumper
across the switch and the other to a tie. point,
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This inside view shows the coax line section looped around
the body of the microammeter. The forward-reflected
switch, terminating potentiometer, and crystal diode are
between the two coax fittings at the top. The variable
resistor at the bottom is the sensitivity control.

with the by-pass capacitor connected straight to
the ground lug. We removed the back cover from
the terminating potentiometer to reduce internul
enpacitance and it helped reduce residual react-
ance, particularly on ten meters.

Before the completed unit can be checked out,
voi'll need 2 dummy load. We made a 70-ohm
oad by soldering a tremendous quantity (80, to
be exact) of 330-ohm, 2-watt resistors in a series-
parallel arrangement that came out to 70 ohms.
We happened to have o basket full of the things
and they worked well. but any combination of
carbon resistors that adds up to 50 or 70 ohms, as
the case may be, and that, in toto, will handle
the power output of your transmitter, will do the
trick. Noninductive loads also are available com-
mercially. Don’t try to calibrate with u light bulb
— 1t ‘“just don’t work.” Light-bulb filaments
vary all over the Jot in resistance, and they have
a len-to-one or better rutio of hot resistance to
cold resistance.

Adjusting Ry

The forward-power switch position is labeled
“Calibrate’ uand the reflected-power switch posi-
tion “Read” {meaning, ©* Read s.w-.r. in this posi-
tion”"). To adjust ), leave the cover off the in-
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strument. Attach the dummy load to the antenna
connector, uand the transmitter output to the
transnitter connector. Set the selector stvitch to
the ¢ Calibrate' position. Energize the transmit-
ter on 10 meters, or the highest band used, and
Joadd the transmitter into the dummy. 1If the
meter goes off scale, and it probably will, turn
the sensitivity control f2: until it comes back on
seule,

Now switch to the “Read’” position, and adjust
the sensitivity control for us high o reading as
possible, keeping the needle on scale. Turn the
terminating potentiometer 2y for a null in the
meter reading. If your dummy load is reasonably
good the null will be extremely deep — the meter
reading should drop almost to zero. The unit
pictured nulled out to less thun § pa. on 10 meters
with the sensitivity potentiometer full out, and
with 50 watts of 1.f. in the load. The setting where
the null oceurs will vary all the way from 20 ohms
to 150 ahms, depending on the size of the pick-up
wire and dielectric constant of its insulation. The
setting of this resistor (at the null) is the charae-
teristic impedance of the pick-up line. The higher
this final impedance, the more sensitive the in-
strument. The version pictured, using No. 30
enameled wire, nulled out at about 90 ohms, and
the sensitivity is about the sume as carlier ver-
sions of the Monimatch.

To check out the over-all balance of the instru-
ment, turn the switeh back to the * Calibrate”
position and adjust the scuositivity control for a
full-seale reading. Switch back to the “Read”
position and recheck to muke sure the null is still
complete. Then conneet the transmitter to the
antenna juck and the dummy load to the trans-
mitter jack. The null reading should now occur
with the switch in the “Culibrate” position, and
the full-scale reading should occeur with the
switch in the “Read” position; isc., the fuuctions
reverse. If the reversed readings exactly tor
almost exactly) equal the original readings, the
instrument is in good shupe. There was no de-
tectable difference in these readings with the unit
pictured.

With this adjustment, replace the cover, and
you can use the thing to adjust antennas with no
further ado.

Operation

In actual use, it is only neceessary to set the
switch to the “Culibrate” position, rotute the
sensitivity control for a fullscale deflection, and
switch to the “Read” position. To use the instru-
ment while adjusting or pruning antennas, or for
adjusting link-coupled antenna tuners, you don't
need any graphs (although it is possible to cali-
brate for s.w.r. and power). Just set the switch
to the “Read’ position aud, with power in the
antenna, adjust the antenna or the tuner for
minimum meter reading.

If you want to make a Kkilowatt version, use o
bigger box and RG-8/U or RG-11/U. The meter
can be less sensitive (u 0-1 ma. meter will work
well), or the pick-up section shorter, but the

(Cantinucd on page 160)
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A Variable Frequency Oscillator

vou'll find an idea or two that you may

wuant to incorporate in your next project.
OF course, vour requirements may not match
mine, and so you may not wunt to include every-
thing here suggested.

For example, my previous v.f.o. had u very
smooth-ucting vernier dial, but the dial pointer
wus cxposed. This was an irvesistible attraction to
one of my junior ops, and so for many months 1
had been operating o v.l.o. without & pointer on
the dial. Thus. the change to the type of dial
shown in the accompanying photogruphs.

Far wase in zeroing the v.f.o. when chasing
DX, or Jduring contests, I have put a push-button
switch on the front panel, slightly modified, so
that while thumb and two fingers are rotating
the tuning knob, the little finger can, with great
grace and facility, hit the “zero” switch. This
allows the v.l.o. signal to he heard in the re-
ceiver, but docs not key the rest ol the transmit-
ter. In other words, no swishes nerass the band.

Good keying is a must, and is accomplished in
the now-customary manner of tirning the oscil-
lator on slightly before and turning it off slightly
after the rest of the transmitter. The particular
cireuit, deseribed in ()ST a couple of yeurs ago by
Puckett,! wus adopted without change. The
clamping-tube action of the 6BXT7 is applied to
the sereen of a 6AKG in an exeiter,? and with
proper adjustment of the make and breuwk cn-

(\‘ARE to build your own v.f.0.? Well, here

#* Managing Fditor, QST.

! Puckett, *“A C.W. Man's Control Unit,” QST, Fcb.,
1955,

2 Raldwin, “Easy Shielding for Ninety \Watts,” ST,
May, 1955.

November 1958

Above: Front view of the v.f.o. There's not much to
show here, except the padder switch at the left,
and the "'zeroing'’ switch at the right. This latter is
simply an s.p.s.t. switch which turns on the oscillator
only. The poker chip is used merely to give a large
"push” surface so that the little finger doesn't have
to be aimed too carefully. The cabinet is a Bud
C-1747, while the dial is a Millen 10035.

Combining Operating
Convenience and Good
Keying Characteristics

BY RICHARD L. BALDWIN,* WI1IKE

If you are looking for a v.f.o. and are
in the mood to build your own, this
one has a couple of features that
warrant your consideration. First of
all, the keying system permits a
smooth clean signal on the air (as-
suming, of course, that the succeed-
ing stages in your transmitter won’t
mess up the signal). Secondly, the
method of turning on the oscillator
only while zeroing the v.f.o. with
another signal is very convenient for
both DX operating and contests.
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Fig. | —Circuit diagram of the v.f.0., with its power supply and the keying system. Except as otherwise indicated, fixed
resistors are Y2 watt, capacitances are in uuf., resistances; are in ohms. Capacitors marked with polarity are electrolytic.

Ci, C2 —75-puf. variable (Hammarlund APC-75). L2—72 turns No. 22 enam., close-wound on %'’ diameter
Ci3— 100-puf. variable (Hammarlund APC-100). slug-tuned form (Waters CSA-1012-1-WH).

C4—25-puf. variable (Millen 20025). La—10 turns, wound on cold end of, but insulated from, L.
C5—50-uuf. (Hammarlund APC-50); see oscillator com- Li—10 hy., 50 ma. (Triad C-3X).

partment photo caption.

Ci—0.015 uf. Ls, Li—12 hy., 75 ma. (Triad C-5X).
C;—0.01 puf. Si—Miniature rotary, 2-position (Centralab PA-2001).
Cx—0.1 puf,

Sz—Push-button switch (Switchcraft 1001 modified with

J1—Coax connectors, chassis mounting. a longer shaft so as to extend through the main

J2-Ji, inc.—Phono-type connector.

Ki—S.p.d.t. relay, 200-ohm coil (Advance MK1C12VD). dial housing).
Li—30 turns No. 16, 1% inch diameter, 10 turns/inch  Tt—700 v. ct, 90 ma.; 5 v., 3 amp.; 6.3 v., 3.5 amp.
(airdux 1410T). {Triad R-11A).
V.R O CATH. FOL. AMPLIFIER
3.5Mc.
dy
2.5mh.
50
KEYER
AMR SCREEN

12BHT 6 H‘:( 76T R
V. 1 /s
“ﬂE— B o
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KEY
+300V.

27¢ 10K
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M

"2 Ml
NOT SPECIFIEDs ANY TYPE
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In this top view the aluminum box hold-
ing the frequency-determining com-
ponents is at the center, with power-
supply components at the left and r.f.
and keying components at the right.
Along the back edge of the chassis are
the a.c. power connector (the on-off
switch is incorporated in a separate
control panel), a phono connector for
the relay contacts which mute the re-
ceiver, a connector for a “zero’ switch
which is a foot-operated duplicate of
the push-to-zero switch on the front ==
panel, the phono connector for the key
leads, the phono connector for supply-
ing the clamping voltage which is
applied to the screen of an exciter
stage, and the r.f. output coax terminal.
The 12AT7 v.f.o. and cathode follower
is directly behind the panel at the
right, followed by the 5763 amplifier
and the 12BH7 and 6BX7 keyer tubes.
Over on the power supply side, the
0A2 regulator is the one to the left of the

6X5 and next to the panel. The filter choke Ls is mounted above the chassis, directly in front of the power transformer.
The other choke, Li, is mounted below the chassis, using the same mounting holes and hardware.

pacitors the keving is chirpless and clickless.

The back contact on KNy, Fig. 1, Is taken out
through Jz and is used with an additional poten-
tiometer in the receiver to reduce its gain and
monitor the transmitted signal.

The v.f.0. cireuit itself is the Vackar,® and has
heen entirely satisfactorv, The reason for the
conglomeration of capacitors in the grid circuit
is that I wanted to have us much bandspread as
possible on the higher frequencey bands, while
still cavering all of the 3.5—.0 Me. band. A two-
position switch changes padder combinations on
the two ranges to salisfy the above require-
ments. In the 3.5-Me. position ('x is shorted out,
leaving 2 in parallel with the tuning capacitor
('s. This allows coverage of the entire 3.5-Me.
band with o fairly respectable tuning rate. In the
second (7-28) switch position, (' is in series with
(% and Cy in parallel, and €'y is in parallel with
this combination. With proper adjustment of
€y and ('3, this permits the v.f.o. to tune 3500—
3650, giving scale culibrations of 7000-7300 ke.
and corresponding multiples of 3500-:3650 on the
higher bands. The hottom view of the v.fo.
shows the mechaniecal expedients that were neces-
sury in order to bring the switch control out to
panel position that wus symmetrical with the
other knobs.

Ileat and Drift

Once the v.f.o. had been fired up, it became
obvious that this was an apt expression — plenty
of heat was bheing radiated from (especially) the
tubes and the transformer. The configuration of
the cabinet wus such that there wus no easy path
for the heat to How away from the shield can in
which the frequency-determining capacitors und
inductor reposed, und so the whole works just
heated up and drifted.

A satisfactory solution was reached by venti-
Inting the lid of the cabinet, which was done by

4 “Pechnicul Correspondence,” QST, November, 1955,
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cutting some rectangular holes, as large us possi-
ble, right over the heat-generating units. These
holes were then decorated with some of the Rey-
nolds perforated stock that is readily available.
Also, a few !i-inch holes were drilled in the
chassis around the power transformer and filter
chokes. This allowed a nice column of air to rise
past the tubes and out the holes in the cabinet
lid. The results of this maneuver are shown in
the accompanying graph, Fig. 2, with drift
plotted as a function of time. This graph also
shows the advantage of having the equipment
stay warmed up. From a cold start, under the
worst conditions, the drift for an hour was at an
average rate of 40 eyeles per minute, while under
the best conditions, with v.f.o. warm, the average
rate of drift was 344 cycles per minute over the
same period.

Iiven greater heat insulation of the coil-
eapacitor box could be achieved by installing an
aluminum buafle between each side of the box

I
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Fig. 2—Warm-up drift under various conditions,
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This close-up of L) and its asscciated capacitors shows
everything that is to the left of the dotted line in Fig. 1.
The small variable (C:) just to the rear of the silver-mica
fixed capacitors is an air capacitor in the interests of stabil-
ity. (See the Vackar reference in the text.) The erclosure
can be considerably improved by strengthening each side
with lengths of %2 X 2 X Ye-inch aluminum angle. Addi-
tional firmness can be achieved by increasing the number
of screws used to fasten the cover plates. In the left fore-
ground, protruding through the large chassis, is the shaft
of the 10K variable resistor in the cathode circuit of
V34, and in the center, partially hidden by the socket for
the 5763, is the tuning slug shaft of La.

At the upper left is the filter choke Ls, while below it and
to the right is the choke Lq that was mentioned in the caption
for the top view. Switch S is controlled by mears of a
flexible shaft coupling and a right-angle drive. This is not
the best arrangement mechanically, but works well enough
for this application. Relay K is mounted at the edge of the
chassis at the right, suspended by its own leads so that
noise and vibration are minimized.

Note the stiffeners made of aluminum angle. These were
installed after the wiring had been completed. If you
build this, do it first—the chassis definitely needs to have
additional strength in order to keep it from vibrating.

and the adjoining tubes and
transformer, leaving perhaps a
half-inch air space between baf-
fle and box.
Mechanical Stability
With such a low-C' eircuit as
thix, mechanical stability is a
problem. A greater measwe of
such stability was achieved in
this unit by reinforcing hoth the
chussis itself and the coil-capaci-
tor box with some lengths of
1y W Ly W Lyg-inch aluminum
angle. Belore this  reinforeing
was done, pounding the table on
which the unit reposed would
set up a shimmy in the v.i.o. that
would last [or some appreciable
fength of time (a couple of sece-
ondg or so) and would, of course,
canse the frequency to shimmy
accordingly, Using a couple of
fengths of aluminum angle along
the underncath side of the chassig, and along
the top and the cover plates of the coil-capacitor
box, the shimmy was reduced to where a sharp
blow on the table produced a barelyv-noticcable
momentary wiggle. The inductor is mounted on
n picce of Lucite to give it mechanical stability
and to keep it away from the walls of the box.

Construction

This unit is built on o 7 3 12 X 2-inch chassisg,
with the parts laid out as shown in the photo-
graphs. The frequency-determining componeuts
are mounted in a 4 X 5 X t-inch aluminum box
which is positioned as shown. With the dial cen-
tered on the front panel, the loeations of the vari-
oug components are readity determined, and no
detailed instructions are neeessary, The switch
for changing padders, Sy, is loeated so that direet
fairly short leads may be run to the various ca-
pacitors. A Nutional RAD right-ungle drive aund
a flexible shaft coupling permit the front-pancl
knob controlling the switch to be brought out to
the panel jn o symmetrical arrangement. One
point to remember is that after
the muajor romponents arc

mounted, aluminum angles should
be used to stitfen the chassis.

Tie points werc used freely to
support components, and Na-
tional type TPB poly feed-
throughs were used to bring the
leads down from the shicld box.

The band-set capacitor (" wag
submounted below the cover of
the shield box becanuse its rotor
ig ahove ground. If not sub-
mounted, the rotor shaft sticks
out into unshielded territory and
the cupacitunce then is affected
by movement of any metal such
as the cabinet lid.

(Clontinucd on page 160)
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Sporadic-£ Skip on 200 Mec.:

A Study of Extra-Density E-Layer Formations Through TV DX Loggings

BY ROBERT B. COOPER, JR.,* K6EDX

ternational Cieophysical Year in the col-

lection of data on the propagation of
v.h.f. signals by reflection from the ionosphere.
One segment of this work concerns the sporadic
ionization of the X region; when and where it
occurs, and how intense it is. Results of this study
will be of great interest to amateur v.h.f. en-
thusiasts, und much of the information being
gathered may, in fact, come from their observa~
tions. The information presented here comes
from umateurs of a different sort — those inter-
osted in long-distance rcception of television
signals.

Through the writer’s Television DX column
appearing in Radio Electronics. information on
many thousands of DN loggings is available.
These show that sporadic-% DX on TV channels
2 through 6, 54 to 88 Me., is much more common
and widespread than most people outside of ama-
teur radio realize. Occurring most often in the
carly summer months, this form of propagation
mukes possible fow-band reception over distances
from 400 to 2500 miles or more.

Use of sporadic-F was first made by v.h.f.
amateurs in the spring of 1934, when stations in
New England worked others in the western
Great Lakes states. The band was then 56 to 60
Me. In the more than twenty years since, spo-
radic-# propagation has intrigued amateurs and
seientists alike. Much time and thought have
been expended in its study, und many theories
have been formulated to pin down the exact
cause of this ‘unusually high concentration of
ionized material in the & region of the ionosphere.

Through study of amateur-band and TV DX
reports, rescarchers at the National Bureau of
Standards and elsewhere have been able to picee
together many patterns of occurrence that the
E-layer formations scem to follow. For instance,
it is known that the K layer ionizes in cloud-like
formations at heights from roughly 55 to 125
miles. When very high densities develop, iono-
spheric sounders record vertical returns on fre-
quencies as high as 25 Me., the upper frequency
limit of most present sounding equipment. Such
returns are very rare, however, and u 15-Mec.
maximum frequency for vertical sounding re-
turns is much more the ordinary. Of the total
number of extra-density formations (extra den-
sity denoting formations capable of oblique
reflections at {requencics above 50 Mec.) perhaps
only 3 per cent exceed 15 Me. An estimated 0.1
per cent may reach 25 Me.

A vertical return at 25 Me. is cousidered to
indicate a capuability of retiecting signals at 150
Mec. over a path of 1200 miles in length. With
"% 1832 North I'ruit Ave., kresno 5, Calif,

MUCH effort is being spent during the In-
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v.h.f. TV currently operating between 54 and 88
Me. and 174 to 216 Me., it can be seen that only
the low band is likely to be affected by extra-
density E-layer formations. On occasions when
the eritical frequency exceeds 15 Me., f.m. broad-
cast signals (88 to 108 Me.) find their way to
distant, points via skip paths. All this is fairly
common knowledge. While we do not. know the
cause of this extra-density ionization, further
discussion of this phase of the phenomenon is not
neeessary at this time. What we e interested in
is the 0.1 per cent of the extra~-density formations
that reach an foE, of 25 Mec. or higher.!

Ionospheric DX in the High Band?

It is a fairly widespread opinion that any recep-
tion of high-band v.h.f. TV signals (174 to 216
Me.) at distances beyond o few hundred miles is
the result of a rare form of ducting, involving
only the layer of the atmosphere closest to the
earth’s surface, called the troposphere. Such
propagation oceurs most commonly in the warm
months, June through October. It is relatively
simple to recognize in mass reports, for it de-
velops in connection with stable weuather patterns
aver large areas, and may last for days on end.
Surface conditions associated with it are plainly
seen on daily weather maps.?

Out of more than 100 examples of high-band
reception over distances  beyond 700 miles now
on hand. I have attempted to eliminate tropo-
spheric reports from the loggings to.be studied.
This was done by study of other reports for the
same period and the weather conditions known to
have prevailed during the periods under con-
sideration. After careful sifting of reports in this
way, we still have about 25 high-band X re-
ports for the period 1954 through 1957 which are
deserving of further studyv. As a further precau-
tion, we will use reports only from thoroughly
reliable observers, and only those which can be
substantiated through verifications from the sta-
tions concerned. We thus narrow the list down to
9 reports, but these may be of first importance to
propagation-minded amateurs who nse the [44-
and 220-Me. bands.

An KE-layver formation cupable of reflecting u
Channel 7 TV signal back to earth at a point
1200 to 1400 miles from the fransmitter should
have an joEs of at least :30.5 Mec., according
to present theories. To the best knowledge of the
author, such a frequency has never been recorded

' F'oE. is the term used to represent the top vertical in-
cidence reading obtained from the E-luyer on an ionospherie
sonnder, According to present. theories this reading shonld
be multiplied by 6 to give the #-layer m.u.f., for a 1200 mile
path, with the sounding station at the midpoint.

# Hoisington, ‘' Painless Prediction of Two-Meter Band
Openings,"” @87, Qct,, 1949, p. 22,
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by an ionospheric sounding station, but this does
not prechude the possibility of such an oceurrence.
Tonization density this high would deveclop only
in o very small area at any one time, if at all, and
the chances of its happening directly over an
ionospheric-sounding station are not great. Fur-
thermore, ull ionospheric records prior to the
1GY, at least, were made with equipment having
an upper frequency limit of 25 Me.

Of the nine reports under study, eight occurred
south of latitude 34; this despite u concentration
of observers almost -4 to 1 in favor of latitudes
north of 34. Four reports involve a hasic north-
south path, while the remaining five were over
cust-west paths, Kight loggings occurred in the
summer months, aud one in January. Due to
space limitations, ouly one group can be pre-
sented in detail, These involve the greatest num-
her of observations made in a single day, June 9,
1955.

One Big Day

To television DXers along the Gulf Coast, re-
ception of low-band Cluban stations during the
morning howrs is very commonplace. K-layer
formations appear over this area often around
1000 EST, aund TV signals skip from Cuba to
Texus with little effort. But the morning of June
9, 1955, scemed just a bit strange to the more
alert observers. Abrupt fading and sudden
changes in the areas being received via £, were
not in kecping with the normal skip patterns. In
the chronological list of observations to follow,
times are ull given in ISST. The frequencies given
are the upper limits of the channels reported.
This may or may not he the actual m.u.f. for the
path, due to uneven spacing of TV stations as to
geographical location and frequeney assignment.

Skip was first observed at 0730, when Buffalo,
N. Y. (60 Mec.) was received in ‘Temple, Texas.
At 0740 the skip was spreading and the m.u.f.
rising, as Syracuse (66 Me.) and New York City
(72 Me.) were seen in Temple. By 0750 Detroit
(72 Me.) was seen in Temple and Pittsburgh (60
Me.) was logged in Hamlin, Texas. At 0800 the
cloud appeared to be moving northwest; Buffalo
was logged in Hamlin, Minneapolis {72 Me.) and
Green Bay, Wis. (60 Me.) were seen in State Col-
lege, Miss. At 0820 Chicago (60 Me.) was in at
Temple. Signals disappeared at all reporting sta-
tions around 0830, with nothing more noted until
1030.

At 1030 Eastern Cuba (70 Mec.) was logged in
Boston, Ga., 930 miles. Detroit (60 Me.) and
Cledar Rapids (60 Me.) were logged in Odessa,
Texas, at 1100. Skip shortened at 1116, bringing
Havana (72 Mec.) into Boston, (Ga., 650 miles.
The skip widened at the southern end at 1120,
bringing Sunta Clara, Cuba (66 Me.) into Boston,
Ga. A rise in m.u.f. over the same path occwrred
at 1125, bringing an &2-Me. station in Santa
Clara in at Boston. An 88-Mec. signal from
Huavana was logged at Boston at 1130. The skip
opened from Western Cuba (72 Me.) to Temple
at this time.

The m.u.f. rose slowly over this path uand
around noon ISastern (‘uba (82 Me.) was seen in
Temple. That the ionization density was rising
was shown by a 1205 logging of Havana (60 Mec.)
in Lakeland, Fla., a distance of only 335 miles.
Signals were strong, but with violent fading., At
1220 conditions ncross the Culf had improved
markedly with Havana coming through in Tem-
ple on Channel 6. At 1233 Santa Clara (66 Mec.)
was coming into Lakeland, 350 miles.

The first reception from the west developed in

Reception of Channels 2 and 3 over the short paths between Cuba and Lakeland, Florida, 335 and 375 miles, pre-
ceded the high-band reception over the much longer paths to Temple and Odessa, Texas. lonization density required
for both types of propagation is about the same, indicating a westerly movement of a high-density cloud.

BN\
M)

1315 1O
1416 EST

J S ,\7 — &0 Me, 1208 EST

— 56 M, 1233 EST
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Temple at 1300, with the uppearance of Los
Angeles (60 Me.). At 1315 came the tirst high-
band break, with Central Cuba (204 Me.) re-
ceived at Odessa. All Cuban channels through 11
were received at this time in Odessa, with strong
signals on 2, 3, 4, 5, 6, 7, 9 and 11, at distances of
1400 to 1700 miles! Los Angeles (72 Me.) was also
received. The high-band Cubans lasted until
1:330.

At 1320 Temple received Los Angeles (72 Me.).
Bualtimore (60 Mec.) and Tulsa (60 Mec.) were seen
in Lakeland at 1330. Santa Clara (82 Me.) was
logged in State (lollege, Miss., and Oklahoma
Clity (72 Me.) was scen in Boston, Ga. State Col-
lege, Miss., saw Eastern Cuba (60 Me.) at 1345,
Syracuse (66 Me.), St. Joseph, Mo. (60 Me.), and
Great Bend, Kan. (60 Mec.) were scen in Lalkeland
at 1355. Great Bend was also logged in Boston at
1400.

High-band DX was reported again at 1413,
Havana (182 Me.), being received in Temple for
three minutes. Reception was weak with fast
fuding.

At 1420 Greensboro (60 Mec.) and Charlotte,
N. C. (66 Mec.) were received in Temple. Colum-
bug, Cia. {72 Me.) was logged in Odessa. Miami
(72 Me.) was seen in Bradford, R. I.; Buffalo (72
Me.) in Lukeland; Phoenix, Ariz. (66 Mec.) in
Independence, Kan.; Detroit (60 Me.) in Boston,
G, all at 1430. Boston, Mass. (60 Mec.). Phila-
delphia (66 Me.), and Springtield, Mo. (66 Me.)
were seen in Lakeland. Boston, Mass. (60 Me.)
and Ienid, Okla. (82 Mec.) were scen in Boston,
Cra. ut 1425,

Temple reported Salt Lake City (72 Mec.) and
Cedur Rupids (60 Me.) at 1500. Houston, Texas
(60 Me.) aund New York City (60 Mec.) were scen
in Lakeland, and Chicago (60 Mec.) was logged in
Boston, Ga. at 1525. 1530 brought Green Bay
(60 Mc.) to Boston. Spotty loggings continued
throughout the day, with two short ones at 1630
hetween southern Kansus und southern Texas
(82 Mec.) the only notable cvents.

From this one-day summary of E,, it is possible
to sce the etfects of rapidly changing conditions,
with the ubsence of any substantial or stable
opening. 1t appeurs that small spotty E-layer
patches ionized for short periods of time, rapidly
oscillating from one arca to another during the
8-hour period covered. Other thun the high-band
loggings between Cuba and central and western
Texas, the principal unusual feature of the day
wus the extremely short skip that developed be-
tween eustern Cuba and southern Georgia and
central Florida. Channel 2 skip over a distance
of 350 miles would indicate an ionization density
every. bit as high as would be nceded to produce
Channel 7 skip over a 1200-to 1400-mile path.

It appears that this high-density cloud ulso
extended somewhat westward at the same time
that the skip moved in as short as Lakeland, Fla.
However, the western edge of the cloud appears
to have cut off very sharply, as the path mid-
puint between Temple and western Cuba did not
reach 88 Mec. until 1220, or 15 minutes after the
Lakeland-Havana path of 335 miles opened on

November 1958:

Channel 2. It is also interesting to sce that the
first high-band reception noted between (Mdessi
and western and central Cuba developed very
suddenly, the m.u.f. moving from below Channel
2 to Channel 11 in just a few minutes time.

Some interested observers will argue that such
a path over salt water, particularly the mild-
mannered Gulf of Mexico, indicates tropospheric
propagation. It is admitted that tropospheric
reception across the Gulf is possible: in fact, it
has been recorded many times, both in TV DX
and amateur v.h.f. communication. But in this
instance all the factors: violent fuding, short-
term reception with quick fades in and out, und
the general widespread reception of Cluban sta-
tions on all the low channels, certainly point to
E-layer propaguation. The time of day is also one
at which tropospheric propagation would be most
unlikely.

It should be noted that the Temple observer
was not aware of the Channel 7 DX until it
appeared to be fading out. A local station on the
same channel, and other locals on the other
high-band channels, prevented positive checking
on the high band earlier. The possibility exists
that Channel 7 reception might have been possi-
ble carlier than 1413. (This DXer, having read
the usual information about £ skip being exclu-
sively a low-band phenomenon, was switching
only across Channels 2 to 61)

Amateur Possibilities

When such a form of propagution is brought up
in conversation among v.h.f. amateurs, the re-
action is likely to be “Sure wish somecone had
been on 220 Me. during that opening!” The
chances that 144-Mec. amateur signals might have
made the grade over a similar path are probably~r
very good and the possibility of 220 Mec. making
it may be at least fuir, but [ think that we might
approach such extra-density ionization oppor-
tunitics with a different viewpoint. This involves
220-Mec. work by metcor scatter. Two-meter
operators have just about mastered metcor-
scatter techniques. The chance for similar work
on 220 during normal meteor showers is slight,
due to the logarithmie loss factor with increasing
frequency, but another possibility scems open.

Suppose the path is one over which extra-
density formations are fairly frequent during the
summer months. With an m.u.f. of 90 to 100 Me.
due to sporadic-F, the remaining difference in
frequency might be made up by metcor-scatter
action. This would require coordination of a high
order at both ends of the path, to muke the most
of times when favorable E-layer conditions coin-
cide with metcor showers in the summer months.?
Such coincidence just might help two enterprising
amateurs to make 220-Me. history. There may
be other wuys to break the 220-Me. record than
waiting for the right tropospheric conditions over
long paths!

(Continued on page 162)

% Bain, “V.H.I. Meteor Scatter Propagution,” QST,

April, 1957, p. 20,
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Fig. 1—Two-element circular antenna. Using the dimen-
sions given in Fig. 2, this antenna can be fed directly
with 75-ohm line.

Circular
Antennas for

10 Meters

Full-Wave Loops in
Two- and Three-
Elernent Beams

BY ARCHIBALD C. DOTY, IR.,* K8CFU

=

ST,

We suppose these antennas could be
called circular quads (if one can ac-
cept the contradiction in terms), since
the general structure appears to be
related to the quad family. They have
given such a good account of them-
selves in actual operation that the au-
thor is currently engaged in extensive
investigation of other antenna com-
binations using circular elements.

e e e

e

a
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aware of the fact, loop or circufar antennas
= Ahaving a circumference of one wavelength
are neither new nor novel. They have been de-
seribed in one form or another by Kraus, Rider,
Noll and Mandl, and others. In uaddition, the
ARRL Antenna Book has, for many years, in-
cluded a sutmmary of the properties of single-turn
loops.

Sinee 1¢H7 the writer has been building eirenlar
antennas for one purpose or unother, and they
have consistently proved to combine excellent
performance with simplicity of construction.

In 1956 work wus started on the design of
multielement cireular arrays for use on the higher
amateur bands.

Kxperience with the antennas which have re-
sulted has shown that they have considerably
higher gain than conventional beam untennas;
they provide low-angle radiation that is advan-
tageous for DN contacts: und they produce
elliptieally-polarized waves, which makes them
excellent for contacting mobiles or other stutions
using vertical polarization.

Two interesting 10-meter circulars which have
been thoroughly tested are shown in Figs. 1 and
4. The first of these is a two-clement circular
using a 9-foot hoom. It may be dircctly fed with
coux. The s.w.r. of this antenna with 73-ohm
cable is low across the entire 10-meter hand. The
total cost of materials was under $20.

‘The higher-gain three-element cireulur shown
in Fig. 4 has a boom length of 12 feet, and is
omega-matched to coax feed. The s.w.r, cirve for
this antenna is shown in Fig. 6. Total cost of
materials was just over $30.

!L’I‘IIO'UGII very few amateurs arc apparently

Element Length

If the dimensions specified are followed rather

closely, excellent operating results should be ob-

tained without making any changes from the

lengths shown. These dimensions, which are those

giving maximum forward gain, are derived from
the following formulus:

1007

Driven element. £, == = &

. 1078
Reflector L= - i'l c
1 018
Director L=: .

\Where L is the circumference or length of cle-
ment, in fect;
S is the desired operating frequency in
megacyveles.

If antennas are desired which will give maxi-
mum front-to-back ratio rather than maximum
forward gain, a change will have to be made in
the leugths of the retlector and director. Although
it is not ideal from a theoretical standpoint, the
test. setup shown in Fig. 8 has been used very
suceessfully to tune the elements of circular wn-
tennas. This arrangement is convenient us it

# Bovx 573, I'ranklin, Mich.
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2" ALUMINUM _]

—
Fig. 2—Principal
details and di-
mensions of the
two-element cir-
cular. Note that
DRIVEN

the two booms g eyent
are slightly off
parallel to com-
pensate for the BALUN
different diame- (#f used)
ters of the driven STANDOFF ?gggocou
element and re- INsULATORS —=/iv5

flector. RS e

/
SIDE VIEW

allows clement length or spacing changes to be
made on the antenna under test without having
to turn off the transmitter. Also, the effect of
changes made ean be immediately observed on
the ficld-strength meter.

Element Diameter

In order to give both structural rigidity and

broad-band charucteristics to the untenna, u

length-to-diameter (/D) ratio of approximately
650 has been used.

2.6:1
241

220
~

2 2
w

B
é 1.8:1

WVie-
1.6:
2 6:1

qQ
140
IS

“ian

1"
B4 285 286 287 288 289 230 291 92 233 294 295 296 5.7

Fig. 3—Standing-wave ratio vs. frequency; two-element
antenna fed directly with RG-59 /U coax line.

Element Spacing

Spacing of one-quarter wavelength, or 8 feet
S inches, between elements is used for the two-
element circeular. This provides wide band width
as well as a convenient impedance match to 73-
ohm voaxial cable or transmitting type Twin-
Lead.

On the three-clement circular the spacing is
that, which will give maximum forward gain with
a boom length of 12 feet. The dimensions are
given in Fig, 5.
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GALVANIZED STEEL PIPE
MAST — 2% MIN. DIAMETER

TOP BOOM

l=—REFLECTOR —o}

DRIVEN
ELEMENT

WO0D
~~LOWER BOOM < STANDOFF
INSULATORS

—_

FRONT VIEW

Impedance Matching

It desired, the two-clement circular may be
directly fed with RG-11/U or RG-59/U coaxial
cable. However, when such an arrangement is
used (feeding a balanced antenna with unbal-

Fig. 4—The three-element circular is also coax fed, but

uses an omega matching section to transform the low

antenna input impedance up to the coax line impedance.
The antenna dimensions are given in Fig. 5.
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antenna.
12 X1 SQUARE
ONESA ALUMINUM BOOM
&= Va
COAX FEED LINE —n-— o]

SIDE

anced feed) “antenna currents” are induced on
the ouiside braid of the coax, and u 1:1 standing-
wave ratio can not be achieved at any frequency.t

1f this feed arrangement is used it is important
that the cffective feed-line length be a multiple
of oue-half wavelength at the operating fre-
quency. The correct length of line for minimum
sawor. cnn bhe determined most conveniently
through the usc of an s.w.r. bridge inserted in the
line at the transmitter. With this arrangement
the original feed-line length should be made at
least 6 fect longer than required, and then
“pruned” approximately 6 inches at a time until
minimum §.w.r. is achieved.

If the two-vlement circular is fed through a
balun located at the antenna, or by a balanced
line, no feed-line *“trimming’ will be necessary,
of course.

1 Iest there be any misunderstanding of this point, as
well as the line pruning wentioned in the subsequent para-
araph, it should be rsmphasized that what the author is
discussing does not in any way contradict the fact that the
¥.w.r. Ol # transmission line ix determined only by condi-
tions existing at the load end and (except for the effects of
normal line losses) is not affeeted by the line length. When
terminated in a balanced antenna, the cable sees 1 load con-
wisting of the actual antenna plus the outside of the coax. The
componcent of the load impedance contributed by the latter
depends ou the Jength of the conx; in terms of wavelength,
and the relationship of the cable to nearby objects. To min-
imize this “‘antenna effect’ it is necessary to detune the
outside of the line at the operating frequency, and one
method of detuning is to adjust the line length by pruning.
Decoupling through a balun at the antenna is also effecti

— Ed.

Fig. 6—Standing-wave ratio vs. frequency; three-element
antenna with matching section.
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The three-clement cirenlar has relatively low
impedance, which makes it necessary to use some
type of impedance-matcehing device hetween the

ANTENNA
DRIVEN ELEMENT

OMEGA

CAPACITOR OMEGA

ROD

—

~.
- RESONATING
CAPACITOR

~—— COAX LINE

Fig. 7—Omega matching section for driven element of
three-element antenna.
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200 FEET MIN.

ANTENNA
_/BEING TESTED

aTa10
FEET

ADJUST QUTPUT OF
TRANSMITTER TO GIVE
52 SCALE READING

FIELD ON FIELD STRENGTH
STRENGTH METER BEFORE
METER STARTING TESTS

1, WAVE DIPOLE
OR DOUBLET

Fig. 8—Setup
for antenna
adjustment.

DIPOLE AT SAME
HEIGHT AS ANTENNA
BEING TESTED

LOW POWER _/

XMITTER

Jdriven element and the feed line. The antenna
shown uses an omega match,* which is simple to
vonstriet and easy to tune. Specifications of this
omega matceh, which is built in a4 X 5 X 6-inch
aluminum box, are:

Omega capacitor — 15 ppf. max.

Resonuting capacitor — 45 puf. max.

Omega rod length — 23 inches

Omega rod diameter — 14 inch

Spacing from omega rod to driven element —

4 inches,

Onee the antenna has been constructed, tuning
of the omega match will take only a few minutes.
With an s.w.r. bridge in the feed line at the trans-
mitter, the omega and resonating capacitors are
suceessively tuned for minimum s.w.r.

lixperience has shown that circular antennas
can be tuned with the lower hoom 8 to 10 feet,
from the ground and will remain substantially in
tune when raised to operating height.

Construction Details

Soft aluminum tubing has heen found ideal for
use in the construction of the circular clements,
as it is light in weight and easy to form into shape.
1f you are lazy, and don’t mind spending a few
extra dollars on materials, the clements can be
made of one-piece construction from continuous
Handbook, Radio Publications,

20rr, Beam .intenna

Wilton, C'onn.

Table I

Tnhing Required

Antenny |—— -
Model Quan- Wall
tity i Length | O.D. | Thickness
i .
2-element 4 f 12 .49 or thicker
3 12 .U49 or .U58
s-element 6 12/ 671049 or thicker
- ) 149 or 058
1
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lengths of tubing of the type stocked by alumi-
num warchouses. Tubing of this type (Alcoa
“IItilitube "', for example) is uvailuble in 50- und
100-foot lengths in 5g- or 34-inch outside diam-
eters,

The industrious but thrifty can make their
clements from standard 12-foot lengths of soft-
temper tubing available from any surplus metal
supplier. Five-eighths-inch tubing telescoped into
34-inch tubing results in excellent light but rigid
clements. One circular antenna using !4-inch and
i4-inch tubing stood up in winds in excess of
60 miles per hour, but the larger dinmeters are
much easier to handle during construction.

Tuble I gives the sizes and lengths of tubing
needed for the two- and three-clement. circulars.
To assemble the elements, the individual pieces
of tubing are first laid out in u straight line as
shown in Fig. 9. The scctions of tubing are then

le 8 £

-'—A“—] 8 I : [ A D —'—i
% % R % %]
+ l.p.i 1 ke T feh+] ¢ e

ANTENNA DIMENSIONS OVERALL

ELEMENT A E_[ 80 T [ FG T | LENGTH
DRIVEN ELEMENT. 4 1 9 S5v 8’ 1 1 3% 134" 10%
REFLECTOR 47 e 7T R 175 I

Fig. 9—Element construction detail for two-element

antenna,

telescoped together to the dimensions indicated,
and fastened at each joint with u sheet-metal
screw. Vote: Make sure that the clements are of
the correct length at this point, as it is very
difficult to change the length once they have been
formed into vircles.

After ussembly the elements are formed into
their circular shape. This can be done in a few
minutes hy first preparing a cirele of stukes or
nails around which the tubing can be formed.
Wooden stakes driven into the ground work well,

39



ANTENNA OIMENSIONS OVERALL¥|
oo ELEMENT A< ) £ F, G | LENGTH
DRIVEN ELEMENT | 9’ 8" 12" 0" 30" " 3° ) 366
REFLECTOR 578" 80" 8 0" 8 | 38 0"
| DIRECTOR 9 0" 120" 4 oF T 6 35 6

¥ NOTE : Overall /eny//v s no/ the sarme as final element length, as
1t tnclu I5 felescaped into "D atter the e/em/'
has been formed mm circular shape.

Fig. 10—Element construction detail for three-element
antenna.

as do nails hammered into an asphalt driveway
surface. The diameter of the circle should be up-
proximately 10 feet 6 inches. To form wu element,
simply fasten one end in a tixed position (get your
wife to stand on it) and bend the tubing around
the stakes until the two ends mcet.

If the clement being made is the driven element
for the two-clement antenna, the two free ends
should be temporarily taped together until the
element has been attached to the top boom.

The retlector of the two-element, and all of the
¢lements of the three-element antenna. are com-
plete, unbroken circles. Thus the two free ends
can be slipped together after forming, und the
joint fastened with a shect-metal screw.

Booms

Two-inch diameter hard-temper aluminum is
used for the top hoom, which actually supports
virtually the entire weight of the elements. The
lower hoom ucts mainly as a sway brace, and to
carry the feed line.

All elements arc connected directly to
the top boom with automobile muffler
clamps or pipe clamps. Fig. 11 shows

because accurate data of this type can only be
obtained through elaborate tests conducted on
mocel antennas operating in the microwave
spectrum. However, the following operating re-
sults will give o pretty good ides as to what can
be expected from a cireular antenna operating in
a fairly good location:

When operated with its lower boom only 7 feet.
ubove ground level the two-element circular out-
performed  a well-tuned  three-element close-
spaced conventional beam immediately adjacent,
but at a height of 50 feet.

All continents were easily worked using the
three-element. cireular operating with its lower
boom 7 feet above ground level.

The guin of the three-element circular is
of a sufficiently high order to allow solid con-
tacts from the Detroit arca with many stations
throughout the eastern half of the country using
back scatter. One interesting 1l-meter evening
roundtable (hefore operating privileges in this
band were withdrawn — Ed.), in which both
back scatter and normal forward propagation
were used at K8CFT, included stations in Aus-
tralia, Ohio, Marshall Islands, Culifornia and
Pennsylvania.

Operating in less than one third of the 1958
ARRL DX Competition resulted in contacts with
55 countries on 10 meters, and 15 countries on
11 meters. Only one country called (Iistonia) was
not, worked.

The transmitter used for all operations was a
[DYNX-100 operating with an input of 130 watts.

In spite of the excellent results from the circular
antennas built to date, there ure undoubtedly
many ways in which the performance and versa-
tility of this tvpe antenna may be increased.

Want to be u pioncer?

two simple methods of attachment which
have proved satisfactory.

‘The lower boom may be of wood (for the
two-element. circular only) or of metal.
However, as the driven elemeut of the two-

element circular is split to aceept coax or
balun feed, it is necessary to insulute the
two ends from the lower hoom if it is metul.

The two-element circular shown in Fig.
2 used a 2 X 2-inch wooden lower boom,
while tha.t of the three-element antenna
is 114 % 1 '4-inch square aluminum,

Note that all elements of the three-

element model are directly connected to
the lower boom as well as to the upper
hoom.

Performance

No gain figures are included in this article,

'
BOOM
l-gr‘ - ELEMENT
2" PIPE
CLAMP-  8"LENGTH OF
ALUMINUM *00 T
YOURSELFANGLE STOCK
e
BOoOM
8" LENGTH OF /'@
ALUMINUM U STOCK =
ELEMENT 2" PIPE CLAMP

Fig. 11—Alternative methods for attaching
elements to booms.
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Once in a while we throw in one to separate
the men from the boyvs. This one hy Burton
Dobratz of Berkeley, Culif, is in that class.

‘The network shown below is made up of 1-ohm
resistors. The gencrators provide constant cur-
rents of 1 and 2 amperes as shown. The problem:

Amp.
I'm/') C 5

2 Amp. =

Find the current in cach resistor. (Resistors can
he identified by their terminals, us fha, fiss,
16, cte.)

The answer to laust month’s Quiz is shown
below. Anyone have a solution with single-pole
switches throughout?

. S3
S| s2

Richard Chambers, W3WZL, points out that
the solution given for the 10-terminal problem
(August, 1958) is not unique. Recalling the
3-terminal problem (April, 14958) and the wye or
delta possibility, W3WZL conjures up un
“n-order delta’ involving n terminals and a
resistor from each terminal to every other ter-
minal. To show 2 ohms between any two ter-
minals, the 10th-order delta would use ten 10-ohm
resistors.

e Strays ¥

Some amateurs are sending QSL cards, destined
for Canadian amateurs, to Alex Reid, VE2BE,
for further distribution. Canadian Director Reid
handles the administrative affuirs of the League
in Canada; he is not a QSL manager. The QSL
manager for the VIE2 district is George C. Goode,
VE2YA. A complete listing of VE and W/K
(QSL managers may be found on page 190 of this
18sue.
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Silent Keps

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

WIBDJ, Fred T. Baker, Scarboro, Me.
K1GVG, Gerard T. Perrone, Quincy, Mass.
WINO, Charles E. Howell, West Newton, Mass.
K2HH, Frederick (O, Meacham, Garden City, N. Y.
W3GGN, Margaret 1. Bittner, Salisbury, Pa.
W3ICG, John H. McGaughy, jr., Hyattsville, Md.
W4FY, John C. Buchanan, Knoxville, Tenn.
K4QPW, Jumes D). Tomlinson, St. Petershurg, Fla.
K4RKI, Thomas M. Jenkins, Raleigh, N. C.
WAHCDH/DEATA, David M. Shumaker, San Mar-
cos, Texas
K5EAX, Nolan J. Toups, Crowley, La.
W5HCA, Johnnie Andrews, Fort Worth, I'exas
W5WY, Clyde V. Hussey, Pine Bluff, Ark.
K6GSA, Vernon L. Swanson, Needles. Calif,
K6HBEK, Don L. McCulloch, Fortuna, Calif.,
W6LLW, Frank H. McCann, Salinas, Calif.
W6PHO, Roger H. McCone, Bell, Calif.
W7ASX, Floyd L. Aspley, Portland, Oreg.
W7VLS, Wayne M. Swart, Clatskanie, Oreg.
W8ANH, Leland B. Terry, Ewington, Qhio
WB8GW, Golmar W. Irwin, Bay Village, Ohio
WANCE, Donald H. McUeorge, Shaker Heights,
Ohio
WAMEP, Robert L. Pense, Milledeeville, Ill.
WOEBE, Leslie (. Call, Springfield, Mo.
KL7GP, Leon 8. Vincent, Juneau, Alaska
VE3AWH, Albert Shlakat, Ottawa, Ont.

(oA

25 Years Ago }

B
N

this month

November 1933

. . . The cover twenty-five years ago was practically
timeless — a fellow with a copy of QST «itting before his
junk box trying to figure out how he could build the latest
cirenit.,

. GGrammer had another go at a five-band exciter using
a tri-tet oscillator,

.« « WIAFC had some dope on a new regenerative detec-
tor cireuit for nltra-short waves.

. . . James Lamb discussed new developments in erystal
tilters for single signul reeeivers and automatic gain control.

. Juhn Reinartz told how to put the type 800 {rans-
niitting tube to work.

. . . Warner reported on the American Regionul Confer-
ence and also on amateur licensing procedures in this
country.

. . . Communications Aanager Handy announced the
new field appointment of Oflicial Phone Station.

. . . Three pages plus of ideas for the experitnenter. Two
pages of station descriptions. Strays. [ARU News. Calls
Heard. Operating news, Station activities. (‘orrespondence
from the readers. \All the familiar standbys that could be
counted on in each issue of YS7'.

. . . A sad note — the demise of the William B. Duck Clo.
was reported. The Duck catalog was almost indispensuble
to the early amateur.

MEMBERSHIP CHANGES OF ADDRESS

Four week’s notice is required to effect
change of address. When notifyving, please
give old as well as new address. Advise
promptly so thut you will receive every
issue of QST without interruption.
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A Five-Way Antenna Coupler

with the problem of not being able to put

up a good untenna. When this situation

arises, most of thesc hams will hang a random

length wire between two convenient supports.

The tuner described in the following pages was

designed for the specific purpose of coupling a

Viking Ranger to any haywire antenna that

might be used, but the basic¢ eircuit can be tail-
ored to fit any transmitter.

Lewis McCoy, WI1ICP, has written two arti-

MANY hams, at one time or another, are faced

BY ALBERT M. BROGDON, * W4UWA/DL4

Versatile Unit
for Coupling to
Any and All Skyaires

You may be frightfully clever and
never have any trouble loading your
transmitter with any old piece of wire,
but most of us have had trouble at one
time or another and so are interested
in this antenna coupler. But even old
Mr. Clever himself will be interested
in an account of some of the experi-
ments of the author and the DX he
worked.
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Above, and facing page: Two views of the 5-way

antenna coupler, mounted in a chassis that serves

as a support for the transmitter. The antenna

ammeter is connected to the input side of the

coupler, but it would have been better to have it
in the output line.

clest during the past few yeurs about antenna
tuners built especially to couple low-power trans-
mitters to random length (or short) antennas. The
civeuit shown in Fig. | provides, by means of Ny, u
choice of either of MceCoy’s tuning circeuits, or
a pi network, or one other circuit. Fig. 2B may
look like an unusual circuit, but it is nsed with
either (! set ut maximum, and Ly varied, or with
Ly shorted out and (*; varied. With wll these
different. circuits available, it is possible to match
almost any untenna.?

Although Fig. 1 shows specifie values for ¢y,
(72, and L, they are not critical. ¢!, and €' should
be at least 150 puf. each, hut the more the merrier.
The spucing of Cy und €, should be 025 inch for
transmitter inputs of 100 watts or less. L; may
be a convenient length of any of the two- to three-
inch diameter air inductors, or a home-wound
coil on a ceramic form. [t should be tupped every
two or three turns. The tuner may be built bread-
hoard style, or it may be built inside @ small
cubinet or chassis. If it is built breadboard, it
"¥Tlieut., 1IQ & Sve Co., 310th US ASA Bn., APO 171,
New York, N. Y.

L MeCoy, “The EZ-Couple,” QST, Dec., 1935, and “ A
Window-Sill Antenna,” QST, Oct., 1957,

2] bhave yet to find the wntenna that, with the coupler,
won't load the transmitter. — W 4L A,




Fig. 1—Circuit diagram of the S-way antenna

coupler. All contacts of Sz are not shown.

Ci, Ca—150-uuf. variable. See text.

J1, J,—Coax receptacles, SO-239.

Li—~20 turns No. 12 bare, 2Y2-inch diam., 6 t.p.i.
(B & W 3905-1). Tapped every other
turn,

Si—Three-gang five-position
switch.

S2—One circuit 11-position ceramic rotary switch.

ceramic rotary

may be more convenient to use :x movable clip
instead of Sa to vary the inductance of [, OFf
course, the basic tuner may be juzzed up with the
addition of such things as a low-puss filter, s.w.r.
indieator, t.r. switch, and output indicator.
Or i, may be built from your junk box ut very
little cost. Let your budget be your guide.

When first using this tuner with an antenna,

o— _H%l LYYL

o__(.: e o
) & ¢,
C
(\v o
©
S Y Y YL
{E)

Fig. 2—Various configurations obtained with the circuit of
Fig. 1. Letters correspond to those on switch S1a (Fig. 1).

try various positions of (*y, (s, 8y and Ss in order
to find the point at which maximum output is
reached (maintaining @ constant transmitter
input). When the correct scttings have been
found for each frequency band, and these settings
noted for future reference, it is an easy muatter to
hop from band to band. You should keep in
mind that with certain settings of the tuner con-
trols, it is possible to dissipate u large part of the
transmitter ontput in the tuner itself. Therefore,
an output indicator should be used for initial
fune up.

The photographs show the author’s antenna
tuner, which is built inside a 10 X 7 X 3-inch
chassis mounted on the hottom of the Runger.
A bottom plate is used on the chassis to provide
r.f. shielding. The large vacant space on the right
side of the chassin was left so that a low-pass
filter, such as the one in the Handbook, could be
added at a later date.

Results

Fvery time McCoy builds an antenna tuner, he
modestly mentions all the ¥FB reports he has
received from DX stations while using such un-
tennas as i brass doorknob, u base-loaded cutf
link, or a double extended coat hanger. I thought
it might be 1 good idea for WHUWA/2 to try to
outdo McCoy at his own game. While running 50
watts input to the Ranger, 1 checked into the
Kentucky and Tennessce e.w. netg on 80 meters,

(Continued on page 164)




o flecent fquipment —

The Tecraft V.HF. Converters

BASIC features of the Tecraft 2-meter converter,
ane of the first high-quality erystal-controlled
converters for v.h.[. use to appear on the market,
were discussed by its designers in a QST technicul
article some yvears ago.! The circuit and layout
features that made for uniform response across
the band, with good attenuation of signals outside
the desired tuning range, are still featured in
current Teeraft designs for 50, 1141 and 220 Me.

The 50- and 220-Me. models are shown in the
accompanying photograph. The 144-Me. model
is similar in appearance to the 220-Me. unit. The
principal difference between the two in the
photograph is in the position of the r.f. coils, The
H0-Me. unit has its coils mounted in individual
shield cans, the greater permissible lead length
at the lower frequency making this a practical
matter.

All three converters nse a dual-triode r.f.
amplifier stage (6BZ7) followed by 6CB6 pentode
amplifier and a 6CB6 mixer. The injection is
furnished in each by w 6J6, though the circuit
lincup is different for the various frequency

1 “Notes on V.h.f. Converter Design’
and Treptau, ¢S7', Pebruary, 1953, p. 52.

-~ Vun Duyne

Tecraft crystal-controlled con-
verters for 220 (left) and 50
Mc. 144-Mc. model is similar in
appearance to that for
220-Mc.

ranges. Each converter in the new line has a
series trap connected at the input cireuit, to
prevent strong signals at the intermediate
frequency from riding through. This is no prob-
lem unless you happen to be close to o station
operating in yvour i.f. range, & not-uncommon
condition in denscly populated areas, cspecially
with converters tuning the 14-Me. i.f. range.
Another new feature in the Tecraft converter
line is an r.f. gain control. This is connected in
the cathode cireuit of the 6CB6 amplifier stage.
Normally it is left in the maximum position, for
the noise figure is lowest at this setting, A con-
siderable reduction in cross-modulation trouble
from u strong locul station can be effected by
turning the gain control back a bit, usually with
only slight degradation of the converter noise
figure. Guin, as such, is relatively unimportant,
for there will he more than adequate gain with
almost any modern communications reeeiver.
Tecraft converters are supplied for 14-Me. i.f.
tuning range, unless otherwise specified. Other
frequencies, to suit various communications re-
ceivers where suitable tuning is not availuble at
11 Me., can be obtained upon request. —— E.P.T.

Bottom view of the Tecraft v.h.f. converters. The 50-Mc. model, right, has all r.f. coils in individual shield cans mounted
above the chassis. Converter for 144 Mc., not shown, follows 220-Mc. layout.
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Johnson Directional Coupler and Indicator

LTHoUuGH the ceonomy-minded ham can buy
£ the K. F. Johnson 250~37 Directionul Cloupler
and put together an indicator from the instruc-
tions furnished with the coupler, most customers
will also probably buy the 250-38 Directional
Coupler Indicator. It would be rather difficult to
duplicate at home the attractiveness of the
25038, with its gray sloping cabinet and large
plastic-housing meter.

The coupler bears a resemblance to the Moni-
match and other reflectometer-type couplers,
but it differs in several interesting wayvs. Designed
to work in 52-ohm line up to 150 Me., and to
handle levels of signals from peanut whistles to
full kilowatt transmitters, the coupler is itsell a
section of 52-ohm line. Housed in a 21!4-inch
diameter tube, an inuner couductor tapers out
from the connectors to u diameter that minimizes
any impedance “‘bump.”’ Since the associuted
resistors, diode rectifiers and by-pass capuacitors
are instde the coaxial line and could be exposed to
the field, considerable care has heen exercised to
dress the leads so that undeserable couplings are
avoided.

At the left the indicator

and at the right the coupler

with cover removed so that

the internal construction can
be seen.

l.eads for metering arc brought to color-coded
nylon tip jacks at the ends of the coupler, and to
pit the coupler to use the owner connects his
coaxinl cable to the SO-239 coax receptacles at
cach end and the meter to the tip jacks. Instruc-
tions provided with the coupler suggest a number
of ways the coupler ean he used, such as saw.r.
meusurement, antenna coupler adjustment, de-
termination of antenna radiation resistance and
the measurement. of amplifier input impedance.
‘The indicator has two scales, one labeled
“Standing \Wave Ratio” and the other marked
“Power.”” Actually, the power scule is only a
relative one, very uscful for detecting a change
in ontput (trouble in the rig) but not to be ex-
pected to deliver absolute readings. The s.w.r.
scale has been carefully ealibrated, however, and
its readings are accurate within the limitations of
s.awv.r. measurements at the generator (transmit-

ter) end of » linel
--B. Q.

t (ioodman, “ The Versatile 3. W.R. Indicator,” QS7T, June,
JULLA

The Knight Receiver

q'rmc'rl.Y speaking, the title should read “The
) Allied Knight-Kit De Luxe All-Band Amateur
Receiver K3YZ2726,”" since that is what the
manufacturer (Allied Radio of Chicago) ealls it in
the catulog und on the cover of the instruction
book. Somehow it is a little hard to visualize a
ham telling another over the air that he's uring
un “‘S3YZ2726”": he is much more likely to use
the simple title above. And we suspect there will
he u lot of these receivers used: the price of the kit
in well below that of any completed receiver of
comparable quality, and the design is such that
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no more than 22 to 25 hours construction time
will be required by most. assemblers.

The story of the Knight receiver is in the
mechanical end of things, uot the elecetricul.
After all, it is asking a little too much to expect
vadieal cirenit engineering in u receiver designed
to sell al »uch a low price. The Knight uses n
sound straightforward eircuit; one stage of r.f.
amplification, two 455-ke. if. stages, und o Q
multiplier for scleetivity. The block diagram in
Fig. 1 pretty well tells the story; nine tube en-
velopes conceal a 15-tube circuit. Following the
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R.F.AMP MIX-0sC

I.F.

ILF. DET-AVC-ANL AF. POWER AMP

. ‘s\ 455 KC. /‘ If’ \
6AZ&)—»~‘———@@~—4@A@

REGULATOR RECT

Fig. 1 — Block diagram of the Knight receiver.

6BZ6 r.f. stage is the triode-pentode 6BHS
oscillator-mixer stage: the oscillator is the triode
seetion in a grid-tickler prounded-cathode cir-
cuit, and the pentode mixer has grid-cireuit in-
jeetion. The pentode portions of the 6.AZ8s are
used in the if. amplifier, and the triode seetion of
the sccond 6AZS is used in the audio-amplifier
stage following the 6BCT triple-diode detector-
a.v.c.~tomatic noise limiter cireuit, The triode
in the tirst 6AZ8 isn't used at all; we thought ut
first. it might be used in the (optional) 100-ke.
erystal calibrator, but investigation showed that
this addition carries its own tube.

The ) multiplier circuit provides for either
null or peuk operation: in the peak condition
the selectivity is quite sufficient for good single-
signal c.av. reception with little or no trace of
*the other side of zero beat.”

Although the h.f.o. is quite loosely coupled to
the grid of the second i1, stage (as it should he to
avoid overloading the stage), the amplified b.f.o.
reaching the diode detector is sufficient for good
8.8.b. demodulation without pampering of the
r.f. gain. The diode noise limiter uses the well-
known serics civeuit to provide automatic noise
limiting during a.m. reeeption. The (optional) S
meter reads the variation in cathode bias voltage
on the seeond if. stage us the a.v.e. voltage
applied to the grid reduces the cathode cwrent;

wov.es s applied to both Lf, stages and the r.f.
stage, while manual gain varies the eathode
voltayge of the rf. and first 1.0, stages.

In the power-supply departiment, the operating
plate voltage runs around 180 volts, apparently
in keeping with the philosophy ol “lower voltages
mean less heating and  drift.”” The regulated
voltage provided by the 0B2 is applied to the
high-frequency oseillator. ’

Both of the dials use planctary reductions to
slow down the tuning. The band-sct drive tukes
207 turns of the knob to cover any of the four
ranges: 0.54 to 1.65 Me., 1.6-1.0, 4121 and
1230 Mec. Bandspread requires 2L turns for 80
meters, 134 for 40 and 20, 1 for 15 and 11§ for 10
meters.

Mechanical

A glance at the photographs shows that two
printed-circuit. boards are used in the construc-
tion of the recciver. The band-switch sections
also utilize printed circuits: this single feature
practically eliminates the possibility for wiring
error wround the (usually) tricky band-switch
circuits, Assembling the parts on the printed-
circuit boards has been made truly casy: the
compounents are identified on the hoard$. and in
the instruction hook. As u further convenience.,
the resistors wre packed on sheets of cardbourd

A feaiure of the Knight receiver is the
use of printed circuits. The one shown in
this top view carries the i.f. and audio
section of the receiver. Note the use of
a 3-gang capacitor for band-set tun-
ing and a 2-gang capacitor for band
spread. logical, since the antenna
trimmer (driven by the arching flexible
shaft) can take care of the minor trim
in the input circuit required
over a ham band.
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Looking at the underside of the chassis,
one can see the two main printed-circuit
assemblies. That on the right (r.f. sec-
tion) also includes printed-circuit switch
assemblies. Terminals at the rear of the
receiver provide for antenna ({plain
wire or coax), speaker connections and
remote switching standby-
receive of the receiver.

An optional 100-ke. crystal calibra-
tor unit can be bolted to the bare
chassis at the center.

in numerieal order, making it au cusy job to
locate Rag, R4z or any other. As u double check,
the instruction book gives the proper color coding
for the resistor to be used.

Anyone who has much to do with wiring kits,
or correcting wiring errors of newborn hams,
knows that the No. I problem ig soldering. The
Knight recciver kit includes « folder on “How to
Solder” and enough solder to wire the receiver
and then some. The solder is included because one
common mistake in radio soldering is to use acid-
core solder or solder with too high a melting point.
Obviously, this printed-circuit work will require
attention to soldering details, but it isn't at
all difficult once you get the “feel” of it. Just
don’t be in such o hurry that you don’t study the
soldering instructions first; if you arc a beginner,
read the folder and practice your soldering before
starting the receiver,

With the wiring errors fuirly well climinated
through the use of printed circuits, the inex-
perienced constructor of a Knight receiver can
only come a cropper during the alignment pro-
eeddure, 1f he doesn’t have or can’t borrow a signal

gencrator for the initial alignment, he can follow
the “ Alignment on the Air’’ instructions. We had
someone else align this receiver after assembly,
using the on-the-air method. Checking later with
a signal generator, we were able to etfect only
minor improvement. in the if. The front-end
alignment depends to a large extent on one’s
ability to furnish signals of known frequency
for checking, and here it is rather hard to hit the
right spots without a signal generator or a good
knowledge of marker siguals. However, this is
problem with any recciver built at home. Since
most kits are finished on Sundays or during eve-
nings when the radio stores are closed, the two
alignment tools furnished with the kit are a very
welcome touch.

A 16-page instruction book gives all of the
information necessary to assemble, wire, ulign,
install and use the receiver. It even tells hams
and s.w.l.’s when to listen on the various frequen-
cies. All in all, it’s hard to sce how the constructor
who takes the time to learn to solder before care-
fully following the instruction book step-by-step
procedure can go wrong. ~—RB. (1,

‘&-Straysys

Needing a neat operating desk but one which wouldn't
permit touching of the equipment by unauthorized person-
nel, the radio club members at Freehold Regional High
School in New Jersey put together this knotty pine and
plywood cabinet. Measuring 22 inches deep, 48 inches
wide and 54 inches high, it is mounted on small casters so
that it may be moved from one spot to another in the
electronics shop of the Industrial Arts Department. The
operating shelf folds up to form a lid which is fastened
with a padlock. Although not done on this model, individual
drawer locks could also be installed. The fellow in the
photo is K2SLJ. (K2SL! photo)
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25th ARRL Sweepstakes:
November 8-10 and 15-17

Certificates to C.W. and Phone Leaders in Fach Section
and to Club Winners; Special Novice Awards

CONTEST PERIODS

Time Start End
Nov. 8 & 15 Nov, 10 & 17
EST H:00 p, At 3:01 anr.
3T 3:00 P 2:01 a.m.
AIST 4:00 v.a. 00 s
PST 3:00 pom. 12:01 A

WANE und the many other awards? Wil

vour station hold together for 30 or 40
hows of concentrated operating? Can yvou umass
100 or 1000 contacts in two week cuds? Do you
think yvou can beat the local competition in your
club or ARRL Seection and cop uan award, and
perbaps lead your licensing area too? Cfan you
work 73 sections or all states in 40 hours? If your
answer is *‘yes,”” you'd better get set for the 1958
B!

The rules are the sume as those of last year.
The contest runs over two week-end periods, with
a maximum allowable total operating time of -0
hours for each entry. Take part on both phone
and c.w. if you wish, but please submit separate
logs for cuch mode because these ure considered
separate contests.

All amateurs in the ARRL field organization,
ax shown on page six of this ST, ure invited to
eet in the S8, Certificates will be uwarded to the
¢.w. und phone winner in cach of the 73 ARRL
Sections. Within a club, single-operator stations
may compete for certificates given to the club’s
top scorer on both phone and c.w. A cocobolo
gavel, engraved with the name of the wiuning
club, will be offered to the group whose members
run up the highest aggregate score. A certificate
also goes to the leading Novice in sections in
which there are three or more such entries.

To get in on the fun, just call CQ SS or answer
such u call, exchange preambles in the form shown
on the facing page and keep a neut, accurate log.
ARRL will be happy to send ulong contest forms
free on request, or you can draft your entry in
accordance with the sample. To expedite handling
and hold down postage expense, those who usk for
BN log sheets without specifying quantity will re-
ceive three forms with room for 210 contacts in all.
Should you expect to hit the contest hard, how-
ever, und get several hundred QSQOs, please fur-
nish a rough estimate of your contact totul. This
will help us minimize repeut orders wud serve you
better,

For purposes of this contest, all VE8s may be
considered uttached to Yukon. Similarly, VOs
count ay Maritime and Cuba us West Indies.
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NEED u fow cards for WAS, WAVLE, WACAN,

Read over previous Sweepstukes results for an
idea of your sectional competition und operating
hints. Then sean the rules below and stand by for
two week ends packed with wonderful operating
enjovment.

Rules

1) Elige5ility: The contest is vpen to all radio amateurs
in (or oflicially attached to) sections listed on page 6 of
this issue of QN7

2) P'ime: All contacts must be made during the contest
periods  indicated  elsewhere in this announcement and
hetween amatenrs in 1or officially attached to) the 73 sci-
tions., Time may be divided between week ends ax desired,
but a total of 40 hours must not he exceeded for cach entry.
Time spent in listening counts as operating time.

31 QN0: Contacts must include certain information sent
in the form of a standard message preaumble, as shown in the
example, CLw, stations work only c.w. stations and phone
stations only other phones. Valid points ean be scored hy
contacting stations not working in the contest. upon accept-
ance of your preamble and/or receipt of a preamble.

4) Searing: Each preamble seat and acknowledged counts
one point. Each preamble received counts one point. Qnly
two points can be earned hy contacting any one station,
regardless of the frequency band. The total number of
ARRL sections (see p. 8) worked during the vontest v the
**seetions multiplier.' Tt is not necassury for preawmbles to he
sent hoth ways hefore & contact may count, but one must he
reecived, or sent and acknowledged, before credit is claimarld
for cither point(s) or multiplier. Apply a *power multi-
plier’ of 1.25 to c.w. entries und 1.5 to phone cntrieg if the
input power to the transmitter output stage is 150 watts or
luss at all times Juring contest operation.

The final score equals the total “points®*
tuultiplier” % the “ power multiplier.”

5) Reporting: Contest work must be reported as shown in
the sumple form. Printed contest forms will be sent free on
request. Indicate starting and ending times for each period
on the air. All Sweepstakes reports become the property of
ARRL and none can be returned.

There are no objections to one's obtaining assistanee
from logging, “spotting’ or relief operators, hut their use
places the entrant in the multiple-operator elasg, and it must
he so reported.

A single-operator stution ix one¢ manned by an individual
amuteur who reccives no assistunce from other persons
Juring the contest periods. He may not have assistance in
any manner in keeping the station log and records, or in
spotting stutions during a eontest period. The operation of
two or more transmitters sunultancously is not allowed.
C'ontest reports must be postmarked no later than December
3, 19538, to insure eligibility for @S7' listing and awards.

6) .lwards: Certificates will be awarded to the highest

« the “sections

HOW TO SCORE

Yach preamble sent and acknowledged counts
one point.

tach preamble received connts one point.

Only two points can be earned by contacting any
one station, regardless of the frequency band used.

tor final score: Multiply totaled points by the
number of di fferent ARRL sections worked: that is,
the number in which at least onc hona fide SS point
has heen made. Multiply c.w, scores by 1.25 and
phone scores by L8 if you used 150-watts-ar-lesy
transmitter input at all timex during the contest.
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EXPLANATION OF ‘'SS// CONTEST EXCHANGES

Send Like o Standard

N ! « Place Time
Msg. Preamble, the. . ... Vit all K lace Tine Date
Rrehanges | Clontest serial numbers, 1, | Send your | CK (RST report | Your ARRL | Send time of | Send date
2, 3, ete., for each station | own call of station worked) | scction transmitting | of QSO
worked this NR
Nample NR 1 WIAW H80 C'ONN 1812 NOV 8’

e.w. seorer und to the highest phone scorer in euch ARRL
section. A e.w. certificate will also be awurded to the highest
svoring Novice or ‘I'echnician in each seetion where at least
three snch licensces submit c.w. logs; gimilarly, a plione
certificate will be eurned by a Novice or Technician in each
section where a total of three such licenscex submit phone
logs. Only single-operator stations ure eligible for certificate
awards. Multiple-uperutor scores will receive separate QST
listing in the final results.

A gavel will be awarded to the highest club entry. The
aggregate scores of phone and c.w. repurted by club seere-
taries and confirmed by the receipt at ARRL of contest logs
constitute a club entry. Segregate club entries into phone
and c.w. totals. Both single- and multiple-uperutor scores

inay be counted, but only the score of a bona tide elub mem-
ber, operating a station in locul club territory, may be
included in club entries.

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

7) Disqualification: Failure to comply with the contest
rules ur FCC regulations or the neeessity for avoiding inter-
ference with channels handling amateur emergency com-
munication shall constitute grounds for disqualification. In
ull cases of question, the deeisions of the ARRL Contest
Committee are final.

Sample of report form that must be used by contestants

LOG, 25th A.R.R.L. SWEEPSTAKES
Station. . ........... ceeiaeee CW.oor Phone. ... oovvvvviiviieniii,, Seetion............ e
Sent (1 point) Receired (1 point) Number
Freq. Time of Lach ”
Rand| OnorOff . Dnte . Date || Diflerent | =
(Me.) Air % Time (Nor.) t;; Time (Nor.)|| New Sec- | &
N Stn & \Section | NR Stn. °$ Section tion as
i | :j ‘ ;f Worked
3.5 On 1810 1| WIAW | 589 | Conn.| 1812 } X 7| W3INQ 580 | E. Pa. 1814 8 1 2
“ “ 2 “ AR89 " 1815 “ 4 | WiKFC 599 | Va 1817 “ 2 2
“ “ H “ 7 A O VP B 6] WIBIH 579} Conn. | ix21| * % 2
7 * ¢ 24| K5HYB 479 | Ark. 2005 “ 4 1
* “ 4 “ 479 b 2115 “ 48 | KNGZBV | 579 | Sac. V. | 1815 " 5 )
* " 5 “ 578 “ 2128 " 45 | WOEYY 479 | NI 1820 “ 8 2
“ “ 6 “ 589 ‘ 2133 “ 91 W3ALB 589 | E. Pa. 2134 “ 2
“ Off 2135
Time: 3 hrs.
25 min. .
On 1845
14 * 7 “ 569 “ 1915 9 94 | KH61J 569 | Hawail | 1418 4 7 2
* * 8 * 569 “ 1925 “ 127 | WTHAH 569 | Mont. 1728 “ 8 2
o " 9 “ ¢ 469 " 1935 “ 114 | W7TML | 569 | Ore. 1630 . Y] 2
3.5 “ 10 “ ; 579 “ 2110 “ 130 | KACNC 579 | N.D. 2005 “ 10 2
" o 11 “ 158 oty ¢ K5HYB Ark. 1
“ OF 2115 A
Time: 2 hrs.
30 min.
Total Operating Time: 5 hrs. 55 min. 3.5, 7 and 14 Me. used. 10 See., 22 Pts.
145 Watts Maximum Power Input
Assisting person(s), name(s) and call(8). . .. .o ittt i r et aaneacaateetea et ataaeataterettraehnerenaan
Maimed score: 22 points X 10 sections = 220 X 1.25 (145 watts input) = 275
Type transmitter (tube line-up if home-built). . ..., ..., s i, DN
R O ADBONDAS. 0ttt ittt e et
Participation for Club Award in the. ...........coiiiiinnnns PN [T
¢Name of Club)
I have vbserved all competition rules as well as all regulations established for amateur radio in my country. My report is correct and true
to the best of my knowledge.
SIZNAtUTE. o v vttt e
Number different stations worked. ............ e Address. .ooovviiiiiii i s
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Moon-Bounce Transmissions Resumed

NIATEL’R radio operators are invited to tunc in
‘X op moon-hounce signals being transmitted on
a frequency of 151,11 megacyeles at the U. S.
Army Signal Research and Development Iabora-
torv, Fort Monmouth, N. J.

Lunar trapsmission on that frequency was
resumed after the Army Signal Laboratory sue-
cessfully completed a project of refleeting 108
megacyeles off the moon to establish the feasi-
bhility of such a methad for checking out equip-
ment at satellite tracking stations. The unique
method of calibrating the satellite tracking re-
ceivers to the frequency of U, 3. space-vehicle
transmitters was carried out. primarily for the
henefit of the widespread Minitrack stations prior
to satellite lannchings.

However, at the same time, the Army Signal
Laboratory, in cooperation with the American
Rudio Relay League, sent ont. sehedules and asked
amateurs receiving the moou-bounce signals to
report. their reception as additional and valuable
data tor the project. Hundreds of operators
reported and were sent QSL curds acknowledging
their aceomplishment. Signal Corps scientists tak-
ing part in the work express their appreciation for
the volunteer support the amateurs gave.

Transmission on the [51.11-megacycle fre-
quency is for further study of factors affecting

behavior of radio waves. Fields of interest take
in ionospherie influences, including the Faraday
cffeet — thut is, rotation of the plane of polariza-
tion of radio transmission in the ionosphere due to
the presence of the earth’s magnetic field.

Alan Gross, chief of the Rescarch Instrumenta-
tion Branch of the Laboratory, who is in dircct
charge of the propuagation work, points out that
the Laboratory would be appreciaiive of reports
from amateurs picking up the 151.11-Ale. signal.
All reports will be acknowledged.

Present schedules eall for transmissions during
the period November 1-8, inclusive, und Decem-
ber 1-10, inclusive, at times when the moon is in
proper phase —i.e., ahove the horizon al IFort
Monmouth. The time that operators in different
parts of the country might pick up signals obvi-
ously varies because of differences in moonrise
and moonset.

The transmitter in use is being operated alter-
nately on c.w. and on two-second pulse on u eyele
of four or eight sceonds. Output is 50,000 watts
¢.w. The antenna, with 25-db. guin, boosts output
to 20 megawatts of radiated power. The 50-foot
parabola is widely identified with Radar Diana,
which with an earlier antenna transmitted and
reccived the world’s first radio e¢cho from the
moon in [9Hf.

e~ Strays ¥

The lunur probes which, as we write, have had
one failure and one postponement, will have two
transmitters sending back information. On 108.06
Me., with 300 milliwatts, therc will be five Micro-
lock phase-modulated sub-carriers transmitting
continuously from launch. Information received
ai the ground stations will include micrometeorite
impingement, lunar magnetic field strength, and
the pavload compartment temperature. On
108.09) Me., with o power of 1 to 50 watts, the
carrier will be amplitude modulated when the
moon is in the field of a photo-cell telescope.

During a recent and enjoyable c.aw. QSO with
a KN0, we exchanged the information that I was
a Roman Catholic priest and he was a mechanic.

KP4AND visits W2ZXM aboard the Flying Enterprise II.
Skipper Kurt Carlsen has recently installed a Model 26
printer aboard the ship and says that he has worked
K2AAA over a distance greater than 10,000 miles. The
gear includes a 75A-4 receiver, an Eldico 100F sideband
exciter, and a homebrew kw. final using a pair of 4-400As
in grounded grid. (Some of QST's newer readers would be
interested in reading about the 1952 exploits of Captain
Carlsen as reported in QST for February, 1952).
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A little later on [ suggested that perhaps he would
like to join the RCC. He hesitated a bit and then
replied, **No, thanks, I'm a Baptist.”” This caught
me off guard for a moment until I realized that
RCC could stand for both the Rag Chewers’ ('lub
and the Roman Cutholie Chureh! -~ K5[VT

K6VXI helped WGPQI put up a new heam,
but then found himself stranded on the roof, An
aerial ladder from the fire department came to
the rescue. —- WETQF
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Happeninig# 6t the Month

ELECTION RESULTS
FCC Rules Proposal

In the Northwestern Division, the incumbent
dircetor, R. Rex Roberts, W7CPY, has been re-
turned to office without opposition, und will start
his sixth consecutive term on January 1.

Five vice-direetor candidates were similarly
unopposed and were declared elected. Lloyd H.
Manamon, W2VQR, was returned to office as
Hudsou vice-director, wund Virgil Tulbott,
WOUTE, remains as vicedirecetor of the South-
western Divigion.

Cwrmine A, Polo, WISJO, plant engineer of
the Clonnectient Refining Company, becomes the
New lingland vice-director. A past-president. of
the New Haven Amateur Radio Associatiou,
Tony ir very active in phone traffic nets.

The new Rocky Mountuin vice-direetor will be
John H. Sampson, Jr., W7OCX, a retired Army
Clolonel. He is president of the Ogden Amateur
Ruadio C'lub, Ine., and has served as acting SCN
and assistant SCM of the Utah Section. He holds
appointments ax ORS and OBS, is a member of
AREC, and is MARS Direetor for Utah,

Assuming office as vice-dircetor of the West
Ciulf Division the first of next vear is Robert. D).

Reed, W5KY, who has been serving as an assist-.

ant. director since 1953, He has been the publie
relations director of the Tulsa Amateur Radio
Club, und is presently its viee-president. He is a
member of 4th Army MARS and of the ARISC,
and holds appointments as ORS, OPS, and 00,
He is chief engincer of the John Zink Burner
Compuany.

All other offices are contested, and ballots have
been sent to Full Members of the divisions
concerned.

FCC PROPOSES REMOTE CONTROL ON
220 MC.; AFSK ON 50 MC.

FCC recently issued a Notice of Proposed Rule-
Making, bused on @ petition of the United Stutes
Clivil Defense Amateur Radio Alliance, filed in
the spring of 1957. Docket 12607, if wdopted in its
present. form, would peérmit remote control hy
radio in the 220-Mec. band (now permitted only
in hands above 420 Me.) and will permit 652
cmission in the whole of the six-meter band.

The position of the League will be determined
by the Board of Directors, Comment date, it will
he noted, is November 20, 1958.

FEDERAL COMMUNICATIONS COMMISSION
In the Matter of \
Amendment of Sections 12.64, 12,111, |
and  12.231(2) of the C(‘ommission’s |
Rules xo as to permit remote control of |
stations in the Amateur and Radio '
Amateur Clivil Fmergeney - Services
when operating in the 220-225 Me. l
band anod to periuit nse of 61°2 emission |
by stutions in these services when op- |
wrating between 50.35 and 50.75 Me. )

NOTICE OF PROPOSED RULE MAKING

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

2. Petitions filed by the United States Civil Defense
Amateur Radio Alliance seek amendment of Sections 12.64
(by and 12,231 (a) (2) of the CCommission's Rules so as to

(Continued on page 176)

Daocket No. 12607

Fifty-one delegates and observers from amateur radio societies in seventeen countries attended the Fourth Region One
Congress of the International Amateur Radio Union held at Bad Godesberg, Germany, July 21 through 26. The delegates
and most of the observers were from Europe, but W1BUD, ARRL General Manager, was present as an observer, in his
capacity as Secretary of IARU.
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Rare prefix and beautiful scenery!

Taking Single Sideband to the Seychelles

BY JAMES CHAPMAN,* VQ4GU

coast, ubout one third of the way to India

and some 4 degrees south of the [quator,
fies the Seychelles archipelago consisting of some
92 islands ranging from small rocks with harely
a single palm tree to quite fair-sized islands of
several square miles with small towns, rowds and
4 good population. The complete territory of Sey-
chelles accupics several hundreds of miles of the
Indian Ocean, all known as ““VQY-land.”

For some time now hams of the neighboring
continent of Africa, both in the east and the
south, have looked ou these islands for purposes
of a DXpedition especially since there has been
no active ham operation there beceause of u lack
of a.c. and beeause distance from the outside
world has added to the difficulties. Ships only call
there about once cvery six weeks, VQUHAY has
lived on the islands for quite a while but being
restricted to an auto battery for power (which
he hax to take miles to recharge) has curtailed his
activities to ¢.w. contact with Nairobi.

Having to make o trip with an associate (who
ineidentally onee wuk uctive ag LIBK in pre-war
days) to make & TV documentary film, we de-
cided to take our B & W 5100-B with sideband
just in case we could find power, and started the
journey in the overnight train from Nairohi to
Mombasa with about half a ton of luggage —
cameras, recording gear and the ham station
orcupying some eighteen large packages which
were stowed with difficulty on deck ahoard the
State of Bombay. Four days sailing eastward to the
sun seeing neither Iand nor other ships brought us
one fair dawn to Muhe, the major island, where
we were conveyved ashore in smuall launches to
the port of Vietorin. Customs, immigration, in-
formation and postal departments were all most.
helpful und the gear was quickly cleared and the

FAST of Mombasa, 1000 miles off the African

operating pernission obtained. A very churming

# lsast African Film Services, Box 2818, Nairubi, Afriea.
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French lady who owned u local hotel said she had
electricity but alas it was found to be d.c. Tt war
decided to try the hospital which had an X-ray
plant or the Jocul Cable & Wireless which we
heard had small alternators when suddenly up
popped another hotel owner (actually an old
friecnd from Johannesburg) who suid he had a
diesel giving 6 kw. of 230 volts a.c. Although his
estublishment fully loaded the plant he very
kindly consented to give us half an howr hetore
lighting up time and another similar period when
all had gone to hed — so little time was wasted in
getting our bulky luggage over the hill to the lido
of Beau Vullon beach, two miles from town. A
loeal youth climbed coconut trees like 1 monkey
at half a rupee an antenna (which was very
useful later when we wunted to change the diree-
tion of our dipole). The first ufternoon we worked,
just by chance, ZSG6UR in Johannesburg., ¥rom
then on things were pretty hectie — the too-short
half-hour periods being c¢rammed with replies,
and our deepest sorrow and apologies to anyone
who wus overlooked in the scramble. It is hoped
that in the very near future a return visit will be
made. VQ4IERR is already organizing, und power
plant and operators will make it o full-time ham
affair and twenty-four-hour and multiband opera-
tion may be possible.

Some of the keener types sent cables asking for
QS0s and more than one ham in the States had
organized u special anfenna. Australians and
New Zeulanders gat up into the early hours for a
QSO to fit in with our time restrictions and one
C'unadian, not satistied with his first QSO, rushed
out and got himself a KWS und was rewarded
next night with a good two-way s.8.b. contact,

QSL cards were printed locally, and made out
and stamped daily, awuiting the first ship (which
wus to bring the station back also wud frony which
this is being written on the secax).

The extreme humidity and wlso close proximity
to the sea was feared but no trouble was cxperi-
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American gear, British op, exotic QTH.
Or, in the usual order: B&W and
Collins VQ4GU, and VQ9.

enced, A resistance in the t.r. switch was dam-
aged (possibly in transportation) and luckily a
small general store was found to stock radio
spares. A very useful featurc was the *‘low
mains’’ switch on the B&W. As we were trans-
forming down from already low 200 volts via a
normal 220/110 transformer the rig was not get-
ting enough mains voltage but the “hi-lo”’ mains
switch soon rectified that. A ground plane was
used for 20 but the 15 dipole pointing to the
States brought in the best W contucts. Regulur
skeds were kept with “base” in Nairobi. A
strange feature was the number of other islands
worked, islands not known to exist and others
where hams were not expected to he found. Is
there perhaps some strange island-to-island po-
larization or is it just the keeness of desert-island
hams to contact other islands?

Real history was made the evening VQOHAY
returned from a visit to some distant island and
got hig portable eaw, rig out of storage and the
hattery charged and gave us a local contact. This
war the first time VQY has ever worked VQY and
incidentully the only c.w. contact (it was much
regretted that time restrictions kept us to phone
capeeially fuvoring s.s.b., but this limitation will
be overcome in the fully “ham’ expeditioni.

Not much time could be given to rug chewing
and deseribing the location. Mahe was the fixed
operating basc althongh visits were made to
nearby St. Aunes where o kind Australian man-
aging a fisheries business offered use of his n.c.

plant, as also did a British visitor from Rangoon
on another neighboring isle (hboth would have
made better antenna spots as they were not,
mountainous like Mahe). It would have heen in-
teresting to operate on Praslin, the second largest
island, which was not visited but is u scene of
one supposed location of the Garden of Kden and
the only place in the world where the fabulous
Cloce de Mer double coconuts grow.

Mahe itself is n very pleasunt place. Fine safe
heaches offer good swimming and goggling. The
whole arca is a fisherman's paradise and palm
trees ubound evervwhere. From the house re-
ceutly oceupied by Archbishop Makarios (the
Ciovernor’s country residence) and the neighbor-
ing hills there is u magnificent view of some of
the nearby islands. Life is simple and there is
little gaiety — a weekly cinema and the ocen-
sional parties and dances in the holiday resorts.
As there is little meat available in Mahe diet
conrists mainly of sca food, turtles muking excel-
lent tender steaks.

Operations started on the afternoon of Satur-
day, July 19 (day of arrival) and ended on the
night of Wednesday, August 133 (strangely enough
with QSO with ZS6KD whose was the first station
I ¢ver operated on ss.b., when 1 was ZS6HG).
Sixty-nine countries were worked.

The main purpose ot the trip, the TV film (a
documentary with story on the scenie splendor
and life of the Seychellesy, is intended for Italian
TV but may reach the American TV networks.

e Strays ¥

The MARS First Army Sideband Technieal
Net (Wednesdays at 2100 ST, 4030 ke.) will
offer the following during November:

Nov. 5 - Application of Transistors in SSB
llquipment.

Nov. 12— lonospheric Storms and Their Effect
on Radio (‘ommunicutions.

Nov. 19 - The Fngine Scope.

Nov. 26 — Clompatible Sideband,
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Another all-ham fumily — K3FXQ, W3MME,
K3EXR uand W31WJ. Father, mother, daughter
and son.

WAINTF, well-known Louisville amateur, has
recently received a patent.on a clamp for holding
military insignia in place. It is designed to keep
the insignia no higher than flush with the cloth
of the uniform,
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problem: Is an amateur radio expedition a

failure by definition if no contacts are made
despite extensive preparations and the expendi-
ture of a great amount of effort? If the answer is
an uncquivocal “yes,” then let it be known that
the writer and three assocviates have recently re-
turned from one of the most miserable failures in
many a vear. Ready despair may not, however,
he warranted — if we can justify 2 “no™ answer.
A circuitous proof for the latter proposition fol-
lows.

The idea of our taking a 144-Me. expedition to
Four Corners. where Colorado, New Mexico,
Arizona and Utah come together at one point,
was first conceived in the mind of wily Willie
Rose, WOKLR, the country’s leader in states
worked on two meters. Such ideas frequently
¢come to men who want to remain leaders, and
the nice part of it all is, as they realize so well,
that they get to sit ut home while others brave new
frontiers on their behalf! Well, perhaps we should
be more generous in motive evaluations. At any

E us discuss, OMs, the following philosophical

Four States,
One QTH —
The Easy(?) Way

The Saga of WZRUX/5, 7, &

BY CHARLES A. FENWICK,* WZVMO/9

rate, he “‘necded” Utuh and Arizona, and the
Corners ig just inside what is thought to be his
range — by meteor seatter communication.

The thought of such a venture did not, scare
us, though we are hardly rugged outdoor types.
The author is u psychologist by profession aund
has considered Ping-Pong to be strenous enough.
IJon W7RUX, Bolb W7VLN, and Dick Wellman
{neweomer to the radio ranks) the eventual
personnel component, aren't known for excep-
tional physical prowess either. But no matter;
just last yvear a simjlar expedition was taken to
Mesu Verde National Mouument in Colorado,
and all went well. Only o few differences were
anticipated — Four Corners is many miles over
rugged terrain from any town. The best maps
show o “‘primitive road” to the spot. Others
show none. Several old timers of the desert
pointed out that the aren was apt to have flash
Hoods and be infested with rabid dog packs.
While we managed to tind a number of fellows

# Unit 530, Harrison C'ourts, West Lafayette, Ind.
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The Four Corners at lastt W7VLN, left, is in Utah. W7VMO,
right, holds down the tip of New Mexico. W7RUX, atop
marker, is in both these states, plus Arizona and Colorado.

who were proud to say that they had been “all
over” Arizona, we couldn’t find any who had
vver heen to the geographically unique Corners.

The only reasonable time to go would be Au-
gust 10-13. This is the period of the annual
Perseids meteor shower, when more atuff ix
entering the 7 layer than most other times; a lot
of contacts up to 1300 miles have been made on
two meters during the resulting bursts which may
be as long as 4 minute or so.

Planning w.s begun several months in advance.
Non wus to supply most of the equipment, since
the writer’s setup at WTVMP was to be uscd
during the shower by brother Bob, WT7VMQ.
Besides, w rig 7 feet high isn’t very portable.
Several interested members of the Phoenix VHF
Club made valuable donations, most notably
W7s AGG and QNO.

Don had about four weeks to get a transmitter
built, and his diligent work produced a jewel
in record time. That is, a jewel in appearance.
With three dayvs to go, 48 hours of schedules
made with twenty 2-meter stations located in
ubout us many states, and almost all preparations
for the four-day outing completed, the trans-
mitter wouldn’t work. "To be more specifie, it
oscillated at 1 kw., right on the fundamental
frequency with the key up! In view of the modern
tetrodes being used und the apparently modern
construction, this was horrifying. Brilliant engi-
neers passed it off as ‘“‘impossible,” which was a
great help. On the duy before we left, juggling of
grid tuning, ncutralizing wires, and the loading
capacitor stopped the oscillation at one time,
prompting us to leave it there and pray. There
wis no more time for R and D. Little did we sus-
peet that the oscillations would be among the
lenst of our worrices.

Everything went smoothly until our caravan
of three vehicles was 25 miles west of Gallup,
N. M., on famous U. S. 66. It was then that the
nut jiggled off the bholt of Dick’s hitch ball and
W7NYN's 3.5-kw. generator on its trailer went
recling off the road. We had passed 2 thousand
places where it would have gone off a cliff but,
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luckily, we were going through a cut and it
stopped, suffering only a leak at the top water
outlet of the radiator. Oddly enough, the safety
chain which had been clipped to itself through a
hole in the truck bumper was wtill intact. The
trailer wag chained onto the truck and we limped
into Gallup.

A radiator shop wanted $14 and several hours
to rolder up the radiator outlet tube. In u word,
we couldn’t see it. So Don and the writer pro-
ceeded to spend three precious hours locating a
small toreh in o store. Seems the strects were all
torn up with rebuilding in progress, necessitating
one-line slowed traflic, while thousands of tour-
iste and Indians were wrriving for o big annual
Indian ceremonial. The torch was found at the
sceventh store. We also picked up a4 new nut and
lock washer for the hitch.

The arrival ut Four Corners came about seven
hours later than originally planned on. We had
to drive very slowly most. of the 100 miles from
Gallup — the last 15 miles taking two hours.
The *“primitive road’” was that, indeed. At times,
the generator bounced o full two feet off the
“roud.”” After taking the officiual urrival pictures
we set to repairing the radiator and setting up
the tent. We only had five hours until schedule
time and the high voltage power supply and con-
trol circuits had vet to be designed and built!
Besides, we hadn’t eaten for about 18 hours nor
slept, for 46!

Nevertheless, we did get to the puint that we
thought we were sct up for the first meteor scatter
schedule at 11 p.ar., having omitted transmitting
during a ground-wave sked with W7LJV in Ari-
zona — though we listened and heard nothing.
The first night we were set up in Colorado. For
that night the high-voltage power supply never
got put together, but we did have 120 watts
perking to the 6N2, The 13-element long Yagi
was ut 30 feet and the converter with 417A front
end was working nicelv into the GGPRY0. An
HQ-100 monitored WWV and the TS323/TUR
was indispensuble as a frequency standard, and,
of all things, u keying monitor. The skeds had us
transmitting the first and third 15-sccond periods
of each minute, so acenrate time und frequency
spotting facilities were essentinl. In m.s. work

vou just leave the receiver set on the prearranged
frequency of the station scheduled ~— there's no
time for tuning.

All skeds lasted an hour. The ohject was to
exchange sets of calls, S reports, and Rs to S
reports. This constitutes u contact, and it's
hard enough. High-speed c.w. is the mode.

Immediately upon getting the 120 watts on we
found that its frequeney was 144.073 Me. Know-
ing that many of those we were skedding hate to
tune, and that they have bandwidths as narrow
as K00 eveles, there was reason for concern —-
we'd told them we'd be on 144,058, The crystal
had produced the latter frequency. But post-
mortems weren't pructical and we knew that in
our desert workshop a crvstal putting us on .058
had to be produced pronto. This didn’t happen:
invariubly touching it with solder would take
us down to .048, then u swipe with paper toweling
would take it back up to .073. Somehow, though,
it did scttle down on 058 after working on it
more than 12 hours. A total of about two hours
of transmitting was done that tirst night, about
evenly distributed among the 12 schedules —
on .073. The rest of the time was spent in listen-
ing.

A whole transmission of W6NLZ was heard at
one time, but he didn't hear us. Let it not be suid
that the c.w. men are all down at 14.000 or the
like beeause that was the fastest Morse we'd ever
heard. The real hearibreaker came after 7 s
when we heard two successive 59 trunsmissions
from W9GAB in Beloit, Wisconsin, while Don
had the erystal (ves, the quartz) between his
tingers! It should have been an easy contact.
That wus all for Colorado; we didn’t feel too
had because we knew that anyone who could
have worked us can just as profitubly schedule
WUIC in the future. In fact, W6NLZ worked
WOIC during this shower,

As of the ending of the first night of schedules,
we hadn’t seen 4 living soul anywhere near the
camp. However, at 3:40 A, the writer was
surprised to hear o motor start up just outside
the tent. All the other fellows were asleep. Step-
ping outside, the fuint outline of u truck could
be seen going down the road only 30 feet away.
It must have heen no more than 10 feet from the

Left: Emergency repairs to the damaged radiator of the generator's engine are made by WZ7RUX, left, and WZ7VLN.
Three hours of shopping were needed to locate the small torch, foreground, that was used to solder the leaky water
tube. Right: High-voltage power supply and the control circuits were designed and assembled on the spot.




The author, with four-day beard, gives
a brief summary of results,

tent when it started up. We never knew who he
he was, how he could have come up so close
without being heard, nor what he was doing out
in the wilds at 3:50 in the morning.

During the day we hooked up the high-power
supply. The rig scemed to be working., After
dinner we moved the setup to New Mexico, an
operation which was efficiently exccuted to Ari-
zona and Utah the following two days, respec-
tively, according to prearrangement.

In New Mexico evervthing but an “R” as
exchanged with W5JWL in Arkansas. Purt of
“WHZXI” wus heard. claimed the operator. Thut
was interesting becuuse he is in North Carolina,
supposedly bevond “range.”” The eall, und many
pings, were heard from WOIFS in Minneapolis.
Oceasionally, our rig would oscillate and we'd
be off for a while, but fiddling with controls and
straightening out the 300-ohm open-wire feed
line ultimately fixed it-—so long as we held
input down to 300 watts.

At times, the generator would have a conghing
spell, and we’d have to wait it out. WWYV faded
out at 9:00 AM. and we had to keep correcting
the clectric clock reading according to a rough
predetermined formula. Keeping the frequency
of the line at 6015 cycles on stund-by and trans-
mitting every other 15 scconds, the clock would
guin 5 seconds in every 15 minutes. The only
wrist watch in the crowd quit just as IDon started
using it. It had been running faithfully for six
years. Don says he can never keep a wrist watch
running.

The wiring was something to behold. There
were eleven things to be plugged in, and everyone
thought someone else had brought the cube taps.
Since there were only three outlets, the only
thing to do was to connect plugs together with
hook-up wire through the handy prong holes.
The result looked like a model of an atom. Some-
one had omitted electrical tape (though all these
things were ou an exhaustive check list), so a
roll of masking tape served as the multipurpose
insulation material.

Following the New Mexico schedules it was
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agreed upon that we needed to replenish our ice
supply (evervthing originally iced being hot).
The critical incident was the warming up of a
dozen cgge Bob’s well-meaning mother had in-
cluded in his rations, though the warm beer was
not inoffensive. We took off down the road and
doubled the speed made on the way in, which
still isn’t saying much. Dick had volunteered to
stay at camp, .45 revolver in holster and 30.06
rifle nearby. (With the noonday sun shining and
his being an Englishman, he undoubtedly feared
an attack of mad dogs.)

When we inquired in Shiprock about getting
ice, you'd have thought we were asking for an
atomic submarine. Clearly, Shiprock has no
more of the former than of the latter kind of
merchandise. We were advised to go to Farm-
ington, N. M., some 30 miles farther east. As we
arrived at the ice plant, a sign informed us that
they were “sold out for the day.” With our
fingers crosscd we went across town — to the
only other ice plant. They had plenty. When we
wot back to the Clorners with the 100 Ibs., we
hud taken five hours and gone 150 miles in owr
uest.

In Arizona. u five-sccond burst from WOGAB
was all that was heard in 12 hours of schedules.
For a number of stations this turned out to be
one of the best days, but not for us. Hulf of the
first hour was spent calming down the final.
From &:30 a.a. until the skeds ended at 11, we
had to stop for repairs five times.

First the final quit, then the 6N2. We noticed
a flickering of pilot lights and the voltmeter told
us that the power was coming from the generator
in intermittent form. Just then the (+PR90 blew
a fuse, a plume of smoke arose from the HQ
(though it continued to run), and the electric
clock stopped. A commutator ring on the gen-
erator was found to be badly pitted and burned.
We polished it up as best we could and put the
heavier load on the other two rings. Kverything
worked all right — even the clock. Some tre-
mendous peuk voltages must have heen gen-
erated, though. A 5-amp. slo-blo fuse was all we
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had for the receiver, so it was installed with
misgivings.

At other times the feedline would start arcing
to something and the final would oscillate. One
time the coux balun simply burned off the feed
line to which it was attached!

After dinner that evening and moving to Utah
there was a terrific windstorm. but everything
weathered it all right. We then had o decision
to make. Kvervone was badly in need of sleep.
It was four hours to schedule time, und the gas
supply was coming out so close that we eouldn't.
run the generator, hence the eleetric clock,
through that time. The wrist. watch was running
again, but unreliably. It was decided thut cvery-
one would sleep and trust the watch, which the
writer was to consult (by moonlight) between
napping periods.

When the watch bad said *“9:30" four different
times he awoke, the sentry grew suspicious and
aroused the other fellows. With the power plant
revived, WWYV informed us that it was 1:00 A.ML:
we'd slept through two skeds (apologies to
W7LHIL and W5KTD).

“W5” was heard from W5SRCI in Marks,
Miss., and a short burst came through from
WATLV in Demopolis, Ala. Everyvthing was
working beautifully until, in the process of turn-
ing the beam around on WOGNLZ at 5:00 a.a.,
some lateral pressure was put on the feedline
near the rotator and left one scetion between
insulator spaced at about li inch. This sent the
final into violent osecillation that took several
hours to stop, and then only by running 100
watts. We found that spacing one fecdline see-
tion near the transmitter at 14 inch would change
the final loading 200 ma.! Unfortunately, we
hadn’t included uny provisions for putting the
feedline under tension — the obvious answer.

Operations were continued until the last sched-
ule was over at 11:00 a.m., mostly listening,.
Unfortunately enough, there is now good cvi-
dence that several of those scheduled may have
just been listening at the same times we were.
The twin-lamp output indicator suggested thut a
very high s.w.r. existed, and the ultramodern
ceramic tubes in ultramodein sockets were very
unstable. Since the 6N2 ran all right and at just
as much power as the final would run, the last
hour was run with it, while everything not abso-
lutely essential was readied for a speedy de-
parture from u place rapidly hecoming unin-
teresting.

By noon we were gone. About 20 miles out u
trailer tire threw off u foot. of tread and we erept
into Shiprock to look for a replacement. None of
six stations had a used 6.00 X 16, so we had to
buy a uew one. ‘The trip by this time had become
more expensive thau we'd ever figured on. The
return to Phocnix took nntil 6 a.m. Being up
through another night was all we needed!

OFf course, it. was a nice change to be home. It
may be hard to understand how we could not.
consider the expedition a failure in view of all
the trouble and no contacts. But there ure some
strong positive values! As a camping trip, it
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wus wonderiul. The weather was simply beuwu-
titul, the nights being cool aud clear, hence uite
nice for sleeping out under the stars. Further-
more, we have been able to make n list of 37
“lessons” we learned on the trip — things we'll
do differently next time. The adventure certainly
presented many situations demanding the solu-
tion of problems with limited facilities, and this
seems to be desirable experience.

For another thing, we demonstrated what
couldn’t be done in the shower, to i certain extent.
Also, we ‘did prove that scverul fellows can be
heard at the Corners, so if thev'd like to send an-
other expedition there und schedule it longer,
they would stand a good chunece of working it.

Also, none of us had ever shot u high-powered
gun before. The stories about the tremendous
recoil had built up mental blocks against doing
so. However, the lack of anything else to do
during the day and the availability of the .45
revolver and the 30.06 broke the barrier once
and for all. Unfortunately for W7AGG, owner of
the arsenal, we shot up all his ammunition. The
guns were supposed to be for emergency use.

The situations encountered also produced
many laughs. While severul tourists came to the
Corners during our encampment as the resnlt of
u lifelong ambition to sce the place, one fellow
drove in to ask us if there were uny fish in u
river ubout u mile away. Seems he was looking
for untapped fishing grounds. Spying the monu-
ment, he stared and said, “JIs this that Four
Clorners thing?’’ After all our tribulations it was
hard to believe that anyone could reach the spot
by accident! As for us, we've had enough of the
place (o last a long, long time.

‘a-Straysas

The NMARS Air Force Kastern Technical Net
schedule (Sundays 14400-1600 KST, simultane-
ously on 3295, 7510 and 15,715 ke.) is ax follows:

Nov. 2 — Highway Traffic Clontrol by Radio.

Nov. 9 — Detection and Correction of Radio
Interference.

Nov. 16 — Facts About Quartz Chrystals.

Nov. 23— Double Sideband with the DSB-
100.

Nov. 30— More on
Svnchronous Detection.

Dee. 7-— Let's Review Our Physices.

— s

Double Sideband and

Sometimes it seems as though some of the locul
club awards would be rather difficult for an out-
of-towner, yet one afternoon W3HWU worked
twentv-five of the Denver gang for the Mile-Hi
award. He doesn't say if he broke into a nct to
accomplish the feat,

W2EWZ suggests another source of distifled
water for battery use. He collects his from the
dehumidifier which he has in his basement. Good
not only for batteries hut for steam irons.
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This is one view of the St. Pierre landscape. Plenty of
rocks, and rugged.

DXpedition
or Vacation?

BY TOM HUGHES,* K2JGG/FP8AB

PARING the reader the usual opening comments

S on the months of planning and preparation

and dreams-come-true of 1)Npeditions, I'll
start right in at the beginning of our trip.

My cousin Bill Shepherd, two XYLs, two jr.
ops and I started forth from Parsippany. N. J.,
on Junc 27 about 4:00 r.. in the hope that we
might possibly by some quirk of fate, since plan-
ning is impossible, reach St. Picrre ct Miquelon
Isles.

Now the desire for a ham to go to St. Pierre
is not an unusual one, but as hus been pointed
out in the past, it is not the easicst place to
reach - especially for the American ham who
has been soundly indoctrinated from birth with
the process of planning, timing and precise
schedules.

After driving straight through (ves, with two
XYLs and two kids) we arrived in Sydney, Nova
Scotia, very late Saturday night and after en-
listing the aid of the local police, who probubly
were curious about our rowuning around town for
two hours, found u suitable tourist home that
could handle us ull.

The following morning at 7:00 A.a. with the
alarm sounding and raising the wrath ot all, this
ONM trotted out to the mobile rig to see what
was what in VEl-land as it was ARRL field day.
Things had evidently been pretty slow, for [
immediately hooked up with VIE2AEP, the Syd-

T% p. 0, Box 1, Morris Plains, Now Jersey.
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ney club station, and was promptly invited up
to the location. On arrival I found a fine installu-
tion for multiband operation and wus promptly
offered, as per typical ham hospitality, a bottle
of beer. After all, what’s ficld day for? A short
stay here brought many new friends, both on
and off the air, but alus, the situation being what
it was, it wus time to raisec my crew and look
for u place for the XYLs to stay and try to ar-
range transportation for Bill and myself to the
islands.

VEIME, Marshull Killen, who works at the
cable office linked with St. Pierre, had been con-
tacted about two weeks previous to our arrival
and had offered to keep us posted on the move-
ments of the two hoats traveling back and forth
from the islands. It was, however, three days
since we had reecived the sailing time from
Marshall via telegram and having been previously
warned of the bouat’s split-second departure tim-
ing (this is necomplished by discrectly changing
the sailing time or date about five minutes be-
fore the previously posted time: thus no matter
when she leaves, it’s always on time and in plenty
of time) we thought it best to consult Maurshall
immediately and announce our presence. Sure
cnough a boat, the Langlade, the smaller of the
two and a converted mine sweeper, was leaving
the following evening, Monday, at 7:00 p.M.,
two days before we had thought one was leaving,
and we were not at all disappointed.

Now I won't go into the trials und tribulations
of locating lodging sutisfactory to the NXYLs
and children in time, since T consider this an
expedition in its own and one which I don’t care
to discuss or go through aguin. It was by far
the most nerve-wracking experience of the trip.
Such is lire!

At 7:30 prar promptly (4 30 minutes) on
Monday, the Langlade sailed out into a pea-soup
hay in which the visibility was all of one hundred
feet. Many times on this trip we devoted tender
thoughts to the radar!

At this point T would like to return to that
Monday afternoon when we were trving to find
a place to store the cquipment on board. Bill and
I approached the Chief Iingincer since he was
standing neatby, but found he spoke only French
and we only knglish. After a few minutes of
looking at each other stupidly, the Chief (Louis)
motioned us to follow below to his quarters. At
this point we were offered what appeared to be
u large glass of red port wine and this green land-
lubber procecded to “down the hatceh,” being
somewhat parched. Now Bill and the Chicf, both
heing old sea dogs, just stared and waited . . .
all of one second, at which time a mad dash for a
gluss of water wus in order, much to the glee of
the others. Necdless to wayv, it was good old-
fashioned navy rum, not port.

Getting back to the trip across, thut evening
Youis stopped by for a friendly visit and though
we didn’t understand euch other direetly, we
managed for better than an hour when Serge, a
deek and galley hand, dropped in and acted as
master of ccremonies and interpreter for at least
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another hour hefore we Lit the sack,

The lollowing day about twelve noon, ufter
a night ol rough sea, St Pierre wus in sight, hut
unlortunately only the radar eould see it. linter-
ing the harbor war u harrowing experience for me
since the water could be heard breaking over the
reefs and we were at times no more than fifty to
one hundred feet off the shore. The fog was so

thick that we didn’t realize that we were tving-

up until we were practieally along the pier.

(ius Roblot, the vnly resident ham, was away
fishing for the week and we were somewhat con-
fused as to what to do first. But it was all straight-
ened ot soon enough after passing through
customs,! Bill has his Polaroid Land cumera
ulong and whenever we couldn’t communicate
direetly he took o picture, presented it-to the offi-
cial concerned and things just naturally cleared
up. This was an especiallv fortunate gimmick
with Monsicur Hourtane, the Chief of the
Serviee Radioeleetrique, who issues the licenses
and speaks no linglish. He does have an avid in-
terest in cameras though, and we did manage with
Bill's 6i0-second camera us go-between. Mr. Hour-
tane was gracious and understanding in granting
permission to start operation immediately with
the cull FP8AB?* while he in the meantime
processed the license papers, which takes about

! No heulth certificate or vaccination is required. There
ure sowe repnlations, however, that should be kept in mind.
You must declare on arrival the amount of money you are
carryving although you need not convert any spocified
amount to franez. You must also declare how much you
have spent on leaving the islunds and I think thisis primarily
to Lkeen track of the tourist trade. American and Canadian
money is readily aceepted in all places of business, St. Pierre
is u free port and you may purchase and leave with all you
like. Entering Canada and the U, S, with your purchase is
a different matter. What you may bring into or through
Canudi whether you are Canadian or U, S, eitizen is gov-
orned by Canadian regulations, Often where import laws
differ between the U, S, and Canada a U. S. citizen may
~hip his purchase direct to the U. 5. A. An example of this
ix in the case of aleoholic beverages. (lunada ullows the
import of 40) nzs. per person whereas the U7, 8. allows a full
oallon, | mistakenly assumed that as an American citizen I
would be allowed to pass through but being over the 40 oz,
limit for entering Canada [ was challenged 1t customs. 1t was
for this reason that [ lost the bottle of champagne. By sume
legal means on which I'm not clear the contiscated hottle was
turned over, at my request, to the captain of the Iliquelon
to heeome part of the ship’s ration.

Radio cquipment, of course, is valuable and looked upon
ax dollars and as such can land you in a real mess of red tape
und possible expense if not treated properly. The following
procedure should be followed by U. S, hams traveling through
C'unada with radio geur.

I. Obtain a perinit to operate in (Canada from the De-
partment of ‘I'ransport in Ottawa. Thig will get yvou in and
out of Canada at will with a minimum of red tape.

2, Normully you wouldn't stop in U. 8, customs when
leaving the U, S. but in this cuse you must or you may not
uet your gear back in on returning.

3. 1t will expedite matters at cach c¢ustoms point, i.e.,
leaving U, S., entering Canada, leaving Canada, entering
Nt. Pierre, and vice versy, if you have on hand several copies
of a sheot listing the equipment which you are taking.

‘The equipment may be checked tharouglily at any or all
points and you must leave with everything that you took in.

2 Sinece arriving home [ have received a letter from Jack
duBois, K2CPR, informing me that he had held FPRAB
along with 'P8AA until its reassignment to me. This has
led to some confusion, since the cull was oncee listed in the
Callbook under Jack’s name. He has, however. been for-
warding the curds to me so there is no cause for alarm to
those who sent to the wrong address.

November 1958

to St.
We're not sure which window leads to room
B eight, but that's Bill in the roadway.

The Hotel Robert, scene of many "DXpeditions
Pierre.

one to two days since the governor must sign
them also.

Issuing o license beforehand is no longer prac-
ticed by the St. Pilerre government since several
were issued and the recipients never wrrived.
Obtaining & license is relatively simple after ar-
rival. The most. important requirement is to hring
along vour FCC license. It took only about two
hours to receive u verbal O.K. to begin operation
with FP8ADB and this time was used primarily in
interpeting and tilling out the required forms, The
only advance procedure was a letter to (Cius
Roblot, FP8AP, requesting information and
assistance if necessary. (ius replied assuring me
that licensing would be no problem and suggested
that I write to Monsieuwr Hourtane and let. him
know my plans while (ius in the meuntime spoke
to him personally. Although I reccived no reply
from Monsieur Hourtane he did have the letter
on file and used it as a reference when we arrived.
I would recommend that any one intending to go
to St. Pierre be willing to commit himself defi-
nitely before writing Monsicur Hourtane since
he is quite busy and I think receives a considerable
number of inquirics.

We arrived at the Hotel Robert., where Mon-
sicur Robert was expecting us and had assigned
us the ham shack, the traditional room cight. At
this time 1 feel sure we took two yeurs off his life,
for he was preparing for a large wedding party
that cvening and we were running all over the
place elimbing out windows stringing the antenna.
But at last we both finished in time, he for the
wedding and we in as little time as possible.
Not that we were anxious!!

On the Air!

Now then I fear I shall he the first in history
to suy that on the very first short CQ T was not
deluged with calls. As a matter of fact. 1 got none!
Twenty minutes checking all equipment, wud [
let iy with another confident CQ proudly sign-
ing that coveted FP8AB, Still nothing, Feeling a
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K2JGG himself, complete with local uniform, on the air.

little weak I meekly called another C'Q) and sure
enough the first contact came through at 2023
GMT, July 1, with (Z3IX. What happened to
all those W’s? Well, the pileups did come soon
after and mostly on ¢.aw. The band conditiogs
were poor and it was hard work to make headway
on any baud but 20, and 20 phone was not eany
guing, although there were usually a goodly num-
her of stations on at all times. First to be worked
in the various call areas were W1LQG, W2UUN,
W3ECR., WHUAL, WAJKF, W6BIL, W7PIHO,
WBQJR, K9C0S, KUDAMY. All in all, the W's
and K’s were courteous and patient even though
therc are always, 1 suppose, those few in there
that don’t care at all about the QSO you're
having with the other fellow, Perhaps I'm heing
unfair in the opinion of others but I did work
them anyway and made a note to QSL them last.
I do recull one instance where breaking-in reached
such proportions I had to announce on ec.w.,
“QRT for ten minutes due to breakers,”” und I will
suy this helped for the next howr. Although it is
slower T tried consistently to send my home eall
for QSL and even knowing it to be boring for
those tryving forty or fifty times to work FP8AB
T still received recuests for repeats. K2JGG has
been primarily o phone station and I take this
opportunity to upologize ior my e.w. It was stand-
ard practice to send QST and announce when
woing QORT or standing by for foreign stutions
and I must suy I was delighted with the results.
On several oeccasions when it. wus necessary to
QRT for chow in the middle of a pileup (chow
is served on schedule — get there then or else no
chow) after the usual announcement it was found
that 99 per cent of the stations immediately
stopped calling. But they were there when we

This is FPBAP, Gus, a long-time resident of St. Pierre and
the only resident ham. He is heard on the bands quite often.

got back! Let me at this point give duce eredit to
Bill Shepherd, my cousin, who is not & ham and
did all logging and, incidentally, the slave driving.
When | wanted to party or sce the sights, it was
always “Let’s get back at the rig for a while
and see if we can't make that thousand.” There
would have been o lot less contacts were it not
for him.

For the record, approximately forty states and
twenty-nine countries for a totul of 1000+ con-
tacts were worked. About ninety per eent were on
20 meters. QSLs will be 100 per eent, and to date
about 5 per cent have been received and they are
still coming in. Only one station was worked on
75 from the states. This was W2HTI (FPSAR)
on schedule on cow. Ed, who has been a close
friend, sparked the iden of my making the trip
myself. .\ few contacts were made on 15 and 10
but a little heckling was needed to stir up the
three lonely phone contacts on 10 although many
stateside stations were heard.

While we were still on the island, Gius returned
and we had the pleasure of meeting his wonderful
wife and family as well as having many good
times with the OM limself and his friends as
guests on his cabin cruiser, the Atta Boy.

To get on with the story, the A, V. Miquelon
which was to take us bhack on about Saturday,
July 5. came into port on July 4. The process of
unloading coal was moving along nicely up until
Monday afternoon, July 7. und the hoat had
heen posted to leave that evening at 8:00 p.ar
Bill and I proceeded to disussemble all the equip-
ment and start packing., Sure enough just as I
cut the antenna down and it lay sprawled grace-
fully across the roof and yard, Monsieur Robert
came dashing out of the hotel shouting “Stop!
Stop! The hoat’s not leaving ’til tomorrow at
2:00 p.ar”’ No need to explain how we felt, but it
wus too lute now. [t scems that u French warship
had arrived in the harbor that morning and the
erew on landing had challenged the island’s
soceer team to a match. Sure enough, some of the
arew of the Miquelon belonged to the team and
they just refused to work, so we waited another
day while the St. Pierres whipped the navy and
sturted back to work. This is typical of the island
folk and the people take pride in sayving, “*That’s
St. Pierre: anything ean happen here.”” Not af all
unpleasant once you get used to doing tomorrow
what you could have done today had you felt
like it.

At any rate, up to this point we had worked
some 985 contacts and were suffering with the
thought **almost 1000.”” The gear was packed and
all we beard everywhere we went was, ““Too bad,
almost 1000."”" Well, you guessed it. We went
buek. dropped thirty-foot piece of coax out the
window as a vertical and loaded the outer braid.
With the transmitter on the table, the reeciver
on the hed, we worked twenty-five more that
night to break one kilo. packed up again and
spent the following morning sceing some of the
island and doing some lust minute shopping be-
fore leaving that afternoon.

(Clontinurd on page 164)
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sian amatenr radio ever since I worked my

first Russian (in 1950, under my old call,
W7LFL), but it wasn't until I moved to thec
Washington, D. (., area that T was able to do
much about it. The excellent library facilities
here together with an ability to read Russian (it
wius my major in college) enabled me to investi-
gate the Russian amateur radio literature with
the aim of finding out just what Russian ham
radio is like.

In reading Russian amateur-radio magazines
vou soon realize that ham radio in the Soviet
Union is a highly organized, serious thing. Like
almost cverything else in the USSR, amatcur
radio serves the state. The agency charged

I HAVE wanied to learn something about Rus-

Amateur Radio,
Russian Style

BY THEODORE M. HANNAH* K3CUI

That last ‘‘U’’-call amateur you
worked, what sort of quy was he? Did
he have to be a Party member to get a
license? How much power can Rus-
sian hams use? What kind of radio
magazines do they read? What is
DOSAAF? For the answers to these
and other interesting questions, read
on.

We customarily have a few photo-
graphs or drawings to illustrate each
QST article, but found nothing suita-
ble for this one. We think, however,
that you’ll find the article interesting
even though there is no art work.

with administering amateur radio is known as
DOSAAF (The Voluntary Society for Assistance
to the Army, Aviation and Navy), a para-military
civil defense and military training organization
headed by a General-Colonel Belov. The Russian
ham cannot escape DOSAAF. He must have its
approval to build or buy u station: the tvpe of
license he receives is determined by DOSAAF;
DOSAAF permission is necessary to put his sta-
tion on the air.

Amateur radio is only one of DOSAAF's inter-
vsts. As part of its responsibilities for civil defense
training, pre-military fraining, and technical
training of reserves, DOSAAF promotes rifle
clubs, automobile and motorcyele ¢lubs, and
glider flying, all in addition to amatewr radio. [t
publishes magazines on some of these activities,
just as it publishes Rudio on the amateur radio
field.

An official definition of DOSAAF is found in
the Large Sovict Encyclopedia. 1t savs:

"K11106 Bybee St., Silver Spring, Maryland,

November 1958

DOSAALR, USSR. A mass, voluntary organization
of workers of the USSR, {ts purpose ix to assist in
strengthening the power of the Soviet army, avia-
tion and navy. It was established in 1951 through
themergingof three independentsocieties: DOSARM,
DOSAV and DOSFLOT (Voluntary Secicties for
Ansistance to the Army, Aviation and Navy).
DOSAAT activities are hused on the independent
action and initiative of its members.

(Before the creation of DOSAAF, amateur
radio was administered by DOSARDML)

Under the heuding “Amateur Radio,”’ the
Encyclopedia has this to say about DOSAAF:

Today amateur radio activities in the USSR are
vonsolidated under NOSAAT, which maintains a
network of radio clubs and radio circles, DOSAAR
directs the short-wave amateur radio movement,
plays a prominent role in consolidating the activities
of radio amateurs and constructors and in diffusing
technieal rudio knowledge. 1t ulso orgrunizes contests
among short-wave enthusiasts, competitions among
radio operators, exhihitinnr of equipment huilt by
radio amateurs, technicul meetings and lectures.

The DOSAAF hierarchy closely parallels the
governmental and Party organizations, and is
found on all administrative levels. There are ull-
union, krai, republic, oblast, city and district
DOSAAF committees and primary organizations.

DOSAAF’s main function is to interest the
greatest possible number of yvoung people in radio
operating and repair, in pre-flight training, in
rifle ¢lubs. and in automotive repair. The object,
of course, is to train young people in skills needed
by the urmed forces.

The amateur radio part of DOSAAF does not
exist primarily for the benefit of the radio nma~
teur. It would be unthinkable, for example, for
DOSAAF to petition the government for more
frequency  allocations for umateur radio. This
would be tantamount to the government petition-
ing itself, and is obviously absurd.

DOSAAF is constantly urging the establish-
ment of “‘radio cireles” (hasic radio courses) in
every school and institute in the Soviet Union.
[t even preseribes what should go on the walls of
a “radio cirele’’ room — schematic symbols and
diagrams, and a picture of Alcksandr Popov, “‘the
inventor of radio.” DOSAAF claims thut more
than 230,000 people were enrolled in these courses
in Y57, and that more than a million persons
completed the conrses during the past four years.

Today the greatest emphasis is on “‘mastering
the ultra~short waves” (the v.h.f. and u.h.f.
bands). The goal is to close the rather wide gap
which separates Western from Russian achieve-
ments in amateur v.h.f./u.h.f. knowledge and
technique. When you realize that as recently os
1953 there were in the entire Moscow region only
vight or nine private and collective stations active
on the v.h.f./uh.t. bands, vou can understand
why DOSAAF stresses the “mastering” of these
hands.

In essence, then, DOSAAF’s role is that of o
“pusher.” It pushes the Russian radio amateur
to greater operating achievements, to the attain-
ing of more and more technical skills, to assisting
in ‘‘radiofying’’ the country, and to emrolling
more young people in radio clubs and circles.
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DOSAAF uses both the “carrot’”’ and the *‘stick’”’
techniques in carrying out its tasks. It is quick
to publicly praise individual hams or ¢lubs for
their achievements. It is equally quick to ad-
monish those hams or clubs that fall short of
mecing DOSAAF standards.

The Russians have extended the DOSAAF
idea to the satellites. All Soviet bloc countries
now have organizations similar to DOSAAF (the
Bulgarian amateur radio organization, for exam-
ple, is called ““The Voluntary Society for Assist-
ing in the Defense of the People’s Republic of
Bulgaria'). They also have magazines patterned
after the Russian magazine lladio (more about
this later), and many of them identify their club
stations by a “IC” after the digit in the call sign.

Licensing and Operating

In the Soviet Union u distinction is made be-
tween amateurs who operate on the high fre-
quencies (1.7 through 29 Me.) and those who
operate on the v.h.f. und u.h.f. bands.! The former
are known as “short-wave amateurs,”’ the latter
us ‘“ultra-short-wave amateurs.”

There is also a distinction made between those
who operate u station and those who merely lis
ten, for, unlike his American counterpart, the
Russian s.w.l. is licensed in the same way as those
who transmit. The s.w.l. is assigned a call and
sends out QSLs — these ure the “UAY-9610,”
“UB5-5014"’ — kind of cards .you may have
received.

Suppose you're a Soviet citizen, you're inter-
ested in radio. and you want to get a license. How
do you go about it?

First you euroll in a radio course conducted by
the local radio club station. Because these club
{collective) stations play such an important role
in Russian amateur radio, a brief description of
them is necessary.

Club stations (identificd by a “K’’ after the
digit in the call) are administered by DOSAAF
and are often sponsored by a technical institute.
(Station UAIKAC, for example, is the station of
the Leningrad Elcctrotechnical Institute of Com-
munications.)

There is nothing casual about these stations.
They are highly organized, and usually contain a
high-frequency sceetion, s u.h.f./v.h.f. scction,
classrooms, a library, and workshops. lcach club
station is headed by a chief (who is paid for his
work in the station); the chief is allowed three
assistunts. Admittance to the station is rigidly
controlled, and when the station is closed down
for the day the premises must be locked and
sealed.

It is not uccidental that the club station is the
focal point of all amateur activity in a given
locality. DOSAAF intends that the operations of
all ham stations, both private and collective, re-
volve around the local DOSAAF club station.

Back to you and your efforts to get on the air.

In the radio course in which youn are enrolled yon
will learn the code and some basie radio theory.
When you can copy code at a speed of 60 chiur-
acters per minute (that's about 12 w.p.m.) you
are ready to begin monitoring work in the club's
receiving center. This promotion is not auto-
matic, however: vou have to meet certain re-
quirements to hecome a s.w.l. First, you must he
1 DOSAAF member and be at least 14 yeurs old
(assuming you are interested in becoming a
“short-wave amateur’’; if v.h.f./u.h.f. is your
interest, you need be only 12). Then you submit
to the radio ¢lub several application forms and
two photographs of yvourself. The club will for-
ward these pupers to the DOSAAF Central Com-
mittee, in Moscow. It will take two or three weeks
for your application to be processed. In the mean-
time, you can begin building your receiver (this,
too, is part of the procedure).

If your application is approved you will be
assigned a call sign and you may begin your short~
wave listening. In your monitoring work you will
be expected to copy not only the calls of the
stations you hear, but also their complete traus-
missions. The sending of QSL curds is not op-
tional; you ure required to send them.

\When you have hecome more experienced in
receiving code, und are fumiliar with amateur
jargon and Q-signals, und know the churacter-
istics of the various amateur bunds, you ure ready
to upply for permission to build a transmitter.

told on there, don’t reach for the chassis punch
vet: you need permission here, too. You will
apply to the State Inspectorate of Electrocom-
munications of the regional Dircctorate of the
Ministry of C'ommunications. You will be notified
if your application is approved. If it is, you huve
six months to assemble your station; after that
the approval automatically expires.

Assuming that your application was approved
and that your transmitter was completed in time,
you will be assigned to a certain class of short-
wave operation. The responsibility for deciding
which class you belong in rests with a speeial
qualifying commission of your local DOSAAF
Committee.

If you have met only the minimum standards
vou'll probably be assigned to Class 3. This per-
mits a power input of 10 watts, c.w. operation on
160 and 80 meters, and phone and c.w. on all
v.h.f. and u.h.f. bands.

Should you be more experienced und be able
to copy code at 80 to 90 characters per minute
(16 to 18 w.p.m.) you may be ussigned to Class 2.
This permits a power input of from 11 to 40 watts,
c.w. operation on 160, 80, 40 and 20 meters, and
phone and c.w. on all v.h.f. and u.h.f. bands.

Class 1 is reserved for cxceptionally well-
qualified amateurs who have three to five yecars’
experience in operating their own transmitters.
Class 1 stations are permitted up to 200 watts
input, phone and c.w. on all amateur bands.?

! The Russian high-frequency amateur bands are ap-
proximately the same as ours, although some bands are
smaller. Their v.h.f. and u.h.f. bands are 38-40, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>