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The UTC type HQ permalloy dust toroids are ideal for all audio, carrier and supersonic
applications. HQA coils have Q over 100 at 5,000 cycles... HQB coils, Q over 200 at 4,000
cycles... HQC coils, Q over 200 at 30 KC...HQD coils, Q over 200 at 60 KC...HQE (mini-
ature) coils, Q over 120 at 10 KC. The toroid dust core provides very low hum pickup...
excellent stability with voltage change...negligible inductance change with temperature,
etc. Precision adjusted to 1% tolerance. Hermetically sealed.

HQA, HQC, HQD CASE
113/16'Dia. x 1 3/16 High

Inductance Inductance Inductance

Type No. Value N Value Value
QB CASE

- . "13e HAQA-1 mhy. 1.5 hy. 1 mhy.
15/8'x25/8"x 2 1/2 High HaA2 5 mhy. w0, . 25 mhy.
HQA-3 mhy. R 15. hy. 5 mhy.
HQA-4 mhy. 10 . 10 mhy.
HQA-S mhy. 30 . 20 mhy.
HQA-6 mhy. 70 . 4 mhy,
Haa-? mhy. . 1  mhy.
Haa-8 mhy. R . 2.5 mhy.
HQA-9 mhy. . 5 mhy.
Haa-10 5 hy. . . 15  mhy.
HaA-11 .75 hy. R . 5  mhy.
HQA-12 hy. . A 10 mhy.
HQA-13 hy. Y . $0  mhy.
, HQE CASE HOA-14 . hy. .oy 100 mhy.
1/2x15/16'x 1 3/16 High HOA-15 hy. 3 3 200  mhy.

These U.T.C. stock units take care of most STOCK FREQUENCIES
common filter applications. The interstage (Number after letters Is frequency)
filters, BMI (band pass), HMI (high Net Price $28.00
FILTER CASE M B o Praot ohe suit00 | EMioo0o | Daisoo | aMi-t00
nominal impedance at 10,000 ohms. - - - .
13/16x111/16, The line filters, BML (band pass), HML BMI-120 | BMI-10000 [ LMI-1000 | HML-200

15/8 x21/2 High ¢high pass), and LML (low pass), :m:;:g :::::gg l‘m_'gggg r,r:f?g:a

are intended for use in 500/600 ohm circuits. BMI-750 HMi-1000 | LMi-S000 | LML-2%00
All units are shielded for low pickup BMi-1000 | HMI-3000 | tMi-10000 | LML-4000
(150 mv/gauss) and are hermetically sealed. LML-12000

150 VARICK STREET . NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: ““ARLAB"




@ Plenty of safety factor in your power supply
means longer rectifier life—by a big economy
margin! The three G-E mercury-vapor stalwarts

shown here will save you tube-replacement money,

save you broken-off rag-chews. In this way . ..

Are you handicapped by a small full-wave
rectifier—say, a 5Y3-GT or 5R4-GY—that won’t

let you shove in the link as far as you’d like? Then

change to a pair of GL-816’s .(extra cost is so "~
little as to make no difference). They can handle
up to 350 w of transmitter input.

Still more power? Plug in a pair of GL-866-A’s,
which will supply a kilowatt final and its driver.
Like the GL-816’s, these tubes will last and last,
because their capacity is ample for their job.

. Real heavy-duty rectifier wanted? Two
GL-872-A’s will deliver 2.5 amp at 3,180 v—
8 kw—typical operation. That’s a lot more power
than you’ll ever need . .. so your 872-A’s will be
" just loafing, even with your rig full-throttle.

See your G-E tube distributor . . . today . ..
for further facts about these money-saving,
trouble-saving rectifier tubes for hams!
Electronics Division, General Electric Co.,
Schenectady 5, New York.

i GL-866-A

G-E MILESTONE:

RECTIFIER TUBES
for radio—
high-vacuum and
mercury-vapor,

@ Starting with the fundamental work of
Dr. Irving Langmuir, who in 1913 originated
the high-vacuum, high-voltage tube, General
Electric's research in rectifier types has been
preeminent. G. E. announced the first rectifier
tube for radio receivers in 1925, Hot-cathode
.mercury-vapor rectifier tubes were announced
in 1928, Specific-type pioneering includes,

among many popular tubes, two of the three
that are shown here: GL-866-Aand GL-872-4
General Electric “firsts" like these stand fon:
superior design experience—perfected man-
ufacturing technique — QUALITY in G-E recti-
fier tubes you buy and install!

GL-872-A

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL ELECTRIC

166-183



WHETHER you want to operate phone or pound brass, rag-chew,
handle traffic, work DX or meet a round table date, the 32V-3
gives you everything yet devised for successful transmissions over
the crowded ham lanes.

With this bandswitching, gang-tuned rig you flip from band to
band in no time flat. And only the band you're in is lighted on
the slide rule dial. This dial roughly indicates operating fre-
quency, while the vernier dial provides a direct, accurate reading
in kilocycles.

The stable, thoroughly engineered Collins 70E-8A permeability
tuned oscillator is used as the VFO. When the 32V-3 is tuned it
stays put.

And wallop? This compact, receiver-size transmitter has the
kick of a kangaroo. While rated at 150 watts input on c-w, 120
watts phone, it is often reported as coming in like a kilowatt.
It’s a well proved DXer.

All controls are conveniently located on the front panel. The
32V-3 can be operated by a push-to-talk switch on' microphone or
key, or by separate switch.

Convenience! Speed! Reach! Dependability! Here’s a rig you’ll
always be glad you bought!

FOR THE BEST IN AMATEUR RADIO, IT'S . ..

COLLINS RADIO COMPANY, Cedar Rapids, lowa
11 W, 42nd St., NEW YORK 18 1937 Irving Blvd., DALLAS 2 2700 W. Olive Ave., BURBANK
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New running mate to the already famous SX-71 double conversion receiver.

More usable selectivity than the best crystal.

GIANT 4-IN "S” METER calibrated in microvolts and **S" units. Four
bands 538 —1580 kc, 1720 kc to 32 Mc. Calibrated electrical
bandspread, 5 position selectivity, average sensitivity 2 micro-
volts with 2 watt output. 9 tubes plus regulator, rectifier. ..

R-46 SPEAKER—New 10” PM in matching satin black
cabinet with 500-ohm
transformer $1973
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the HAM lanes are HUMMING with...

Lb@ﬂﬂﬁ@ﬁ@{?ﬁgﬁ@

Everyone who qualifies WINS!

Remember, everyone who completes the course
wins! The first ten Novices who complete the fol-
lowing will receive, absolutely FREE, a Halli-
crafters S-76 Receiver. All of the other Novices
who complete will receive $25 in cash, each.

Thanks to all of you
who have already
dropped us a line that
you are ‘‘working all
states’’ for the 1951-1952
Merit Awards. We would
like to know the names of
everyone who is competing
—so0 we can publish later a
list of calls, names and
addresses of those in the
running. This list will help you
in your contacts.

1 HALLICRAFTERS Merit Awards will be given to every
Novice who, during the period beginning 12:01 A. M.,
September 8, 1951, and ending 12:00 P. M. Sep-
tember 7, 1952, (local time) works all states and
has obtained by September 7, 1952, a General
or Conditional Class Amateur License. Both
Novice-Class and “regular” QSOs can be
used to make up the total of 48 contacts.

2 Rules governing contacts and verifications
thereof are the same as for ARRL W.A.S.
Certificates (see page 6, "Operating an
Amateur Station"). Your package of
verifications must be postmarked not
later than October 7,1952.

So please mail in postcard,
or the coupon below:

Bill Halligan, Jr. WN9OEP
The HALLICRAFTERS Company, Chicago 24, 1il.

[‘uﬁﬂﬂﬁ@ﬁg{;@@w

" The Fadio Mans Kadio”

Dear Bill: I've started working on my W.A.S. Certificate.
Have contacted................. states so far.

DATE OF

WORLD'S LEADING MANUFACTURERS OF PRECISION
RADIO & TELEVISION = CHICAGO 24, ILLINOIS
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ATLANTIC DIVISION

Section Communications Managers of the ARRL Communications Department

Reports Invited. All amateurs, especially League members, are invited to re
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radio Club reports are also desired by SCMs for inclusion in ¢)57. All ARRL Field Organization appointments are
now available to League members, These include ORS, OES, OPS, OO and OBS, Also. where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM. In addition to station and leadership appointments for Members, ail amateurs
in the United States and Canada are invited_to join the Amateur Radio Emergency Corps (ask for Form 7).

port station activities on the first of each

Eastern Pennsylvania WI3BX E John H, DuBois 4105 . Elhridge St. Philadelphia 35
Maryfland-Delaware-13.C", W3IOMN James W. John 29 Fawcett St. Kensington, Md,
Southern New fersey waucy Lloyd L. Gainey Hotfman Ave. X Marlton Pike Merchantville
Western New York was)v Edward Graf 31 King St. Tonawanda
Western Pennsylvania W3KWL Ernest J. Hlinsky 500 Beechwood Ave. Farrell
CENTRAL DIVISION
llinois WOKOL H, k. Lund 3135 S, 5th St. Hpringfield
Indiana WODGA Clifford C. McGuyer 1321 South Governor St. Evanaville 13
Wisconsin WIROM Reno W. Goetsch 929 S. 7th Ave. Vausau
. DAKOTA DIVISION
North Dakota WeVKP verett E. Hill 400 South &th St. Fargo
South Dakota WHRRN . W, Sikorski 1900 South Menlo Ave, Sioux Falls
Minnesota WEMXC Charles M. Bove 1611% E. Lake St. Minneapolis 7
DELTA DIVISION .
Arkansas WSDRW 1or. John L. Stockton P. ). Rox 302 Siloam Springs
1.ouisiana WSGHF Robert E. Barr Box 446 i Springhill
Missiggippi WSTHS Norman B. Keehan 1. 0. Box 491 Ceulfport
Tennessce WHAFI 0. G. Stewart McAlice Drive tountain City
GREAT LAKES DIVISION
Kentucky WHKKG 1. W. Lyle, ir. .R.3 . Jeftersontown
Michigan W8DLZ Norman C. MacPhail 1340 Giddings, $.E. Girand Rapids
Ohio WEATW John E, Siringer 2972 Clague Rd. Cleveland 16
—_HUDSON DIVISION.
liastern New York W2ILI Stephen |. Neason 794 River St. Troy
N. Vv, C. & Long lsland W20 BU treorge V. Cooke 88-31 239th St. Rellerose 6, L. I,
Northern New Jersey W2NKD 'homas J. Ryan, jr. 1082 Anna St. Elizabeth 4
MIDWEST DIVISION.
Jowa VPP William G. Davis 3rd St. Mitchellville
Kansas BICV FEar! N. Johnston 624 Roosevelt ‘Topeka
Misgouri WOGRJ Clarence L. Arundale 1048 South [etferson Ave. * Springfield 4
Nebraska W@KJP (uy R. Railey 133 North 38 St. Omaha 3
_NEW ENGLAND DIVISION
. onnecticut* WIHY Roger C. Amundsen RFD ¢ Ridgeneld
Maine WI1PTL Oreste: . Brackett (zoodrich St Bingham
kastern Massachusetts WwiaLp Frank l.. Baker, jr. 91 Atlantic St. North Quincy 71
\Vestern Massachusetts WIEOB Victor W, Paounott 702 Rogers Ave. \West Springheld
New Hampshire WIINC Norman A, Chapman 98 South St. Concord
Rhode Island WICJH Roy B. Fuller Ledge Road fiast Greenwich
Vermont WIFPS Raymond N. Flood 2 Marlboro Ave. Rrattlehoro
NORTHWESTERN DIVISION _
KI.7BRK Jack Walden RBox 879 Anchorage
7ITWU Alan K. Ross 2105 lrene St. Boise
W7KGJ Edward (5. Brown 421 Yellowstone Ave. Billings
Oregon ™M J. E. Roden 519 Ninth Pendleton
Washington WiICZY f.aurence Sebring Route 2, Box 84 Everett
. PACIFIC DIVISION..
Hawaii KH6RU John R, Sanders c/0 Mackay Radio & lele- Honolulu
. . graph Co. Inc., Box 2993
Nevada W7BVZ Carroll W. Short, jr. 1608 Arizona St. Roulder City
Santa Clara Valley Wo6LZL Roy 1. Couzin 7 _l'_.‘nqlewood Ave, l.oa Cratos
fast Bay woiz Ray H. Cornell 900 Clurtis St. Albany 6
San Krancisco WGEATO R. F. Czeikowitz 243 Colon Ave. $an Francisco 12
Sacramento Valley* W6CKV Willie van de Kamp RFD 1, Box 492A Chico
Sun Joaquin Valley W6FYM E, Howard Hale 741 E, Main St. Turlock
: __ROANOKE DIVISION .
North ¢arolina W4DLN 1. C. Geaslen 1832 Logie Ave. Charlotte
South Carolina W4ANK T. Hunter Wood 1702 North Rhett Ave. North Charleston
Virginia W4FF H. Edgar l.indauer Route 1, Box 431 Annan
West Virginia W8jM Donald B. Morris 313 Home St. Fairmont
ROCKY MOUNTAIN DIVISION
'olorado WALOZ M. W. Mitchell 1959 1linta St, Denver 7
titah W7Sp (.conard F. Zimmerman Housc 4 Kaltair
Wyoming \W7HNI A. D. Gaddis ., O, Box 786 Gillette
SOUTHEASTERN DIVISION.
Alahama WAGTW Dr. Arthur W. Woods  23819-16th Place, South Birmingham 3
E.astern Florida W4KWZ John W. Hollister 3809 Springtield Blvd., Jacksonville
\Vestern Florida W4aMS fidward J. Collins 1003 £, Blount St. Pensacola
Georgia wW4zD Jfames P. Born, jr. 25 First Ave., N.E. Atlanta
West Indies (Cuba-P.R.-V.I.) KP4D]J William \Werner 563 Ramon Llovet Urb, Truman,
. Rio Piedras, P. R.
Canal Zone KZ5AW Everett R. Kimmel Box 264 Gamboa, C. Z.
i SOUTHWESTERN DIVISION
T.os Angelcs WOESKR Samuel A. Greenlee 1701 Sepulveda Blvd. Manhattan Beach
Arizona WIMID Jim l\cnncd( 4511 N. 8th St. Phoenix
~an Diego W6EYYM Mrs. Ellen White 3677 Wightman St. an Diego
_ WEST GULF DIVISION
Northern l'exas WSBKH William A, Green 1834 University Blv@ Abilene
CO)klahoma * WSGVV Jesse M. Langford 2005 W. Oklahoma. Ct. Enid
Southern Texas \WSFJF Dr, Charles Fermaglich 018 Medical Arts Bldg. Houston 2
New Mexico WSNXE Robert W. Freyman 2255-46th St. L.os Alamos
MARITIME DIVISION "
Maritime (Nfid. & Labr. att.) VEIDQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION_ _
Cintario VE3IA . Eric Farquhar 16 Emerald Crescent Rurlington, Ont.
QUEBEC DIVISION . -
ucbec \VE2GL (yordon A. Lynn R.K. No. 1 Ste. Genevieve de
Pierrefonds, P, Q.
VANALTA DIVISION -
Alberta VEOM | Sydney T'. Jones 10706-57th Ave. Fdmonton, Alta,
British Columbia VETUS Wilf Moorhouse 324 Regina Ave. Lulu lsland
u
i} - PRAIRIE DIVISION . .
Manitoba VE4AM . W. Morley 26 lennox Ave, st. Vital
“askatchewan VESHR Harold R, Horn 1044 King St. Saskatoon

* Officials appointed to act temporarily in the absence of a regular official.




Standard
of
Excellence

PRs are on top! Wherever you go, the world around . . .
wherever dependable radio frequency control is essentia’
. « « PR Crystals stand out as the standard by which other
crystals are judged. This is no accident. PR stands for superb
QUALITY. Nothing is spared to make PRs truly the standard
of excellence...and your dealer will tell you the same thing.

e 20 METERS, Type Z-3, $3.75 e 40, 80 & 160 METERS, Type Z-2, $2.75

\/

AND KNOW WHERE YOU ARE

PETERSEN RADIO COMPANY, INC.
2800 W. BROADWAY « COUNCIL BLUFFS, IOWA

7




a2 KMERICAN
RADIO RELAY

LEAGUE, wc,

is a noncommercial dassociation of radio amateurs, bonded for
the promotion of ‘interest in amateur radio communication . and
experimentation, for the relaying of messages by radio, for the
advancement of the radio art.and of the public welfare, for the
representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and @ high standard of conduct.

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 appointed by the Directors. The League
is noncommercial and no one commercially engaged in the many-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

"Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries _regarding membership are soficited. A bona _fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station dnd knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs.

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

Past Presidents
HIRAM PERCY MAXIM, WITAW, 1914-1934
EUGENE C. WOODRUFF, WBCMP, 1936~-1940

o . ® o o o

Officers
President . . . . .
1 East 79th St., New York 21, N, Y.
Vice-President . . . . .-. ." WAYLAND M. GROVES, W5NW
P.O. Box 586, Odessa, Texas
Vice-President . . . . . . . . . FRANCIS E. HANDY, WlBDI
38 LaSalle Road West Hartford, Connecticut

Secrefary . . . . . “A. L. BUDLONG, WIBUD
38 LaSalle Road West Hartford, Connécticut
Treasvrer . . . « « . DAVID H. HOUGHTON

38 LaSolle Road West Hartford, Connecticut

e o o e o

General Counsel . . . .. <.+ + o+ PAUL M, SEGAL .

816 Connecticut Ave., Washmgton 6, D.C.
Assistant Secrefaries . . . .-, - JOHN HUNTOON, WILVQ
RICHARD L. BALDWIN, W1IKE HARRY PASTON, W1DJV
38 LaSalle Road, West Hartford, Connecticut

.« .. . GEORGE W, BAILEY, W2KH

DIRECTORS

ALEX REID .
240 Logan Ave., 8t. Lambert, Q.
Wco-l)irector William W, Butchart...... VESLQ

10740 107 8t., Edmonton, Alta.

Atlantic Division

ALFRED C, HECK...........¢c0000s W3GEG
515 Cedar Ave., Sharon, Pa.

Vidce-Director: Charlés . Badgett, ....... W3LVF

725 Garden Road, Glenside,

Central Dx vision

WESLEY E. MARRINER............ W9AND
844 N. Galena Ave Dixon 7, Ill.
Va'e-l)lrector Charles I'. Reberg........ WIMVZ
3900 W. 10th Ave., Gary, 1nd.
Dakota Division
GOODWIN L. DOSTAAND.....0oo00een W@TSN
Moorhead, Minn.

Vdce-1)irector: Alfred M. Gowan......... WOPHR
325 8. Menlo Ave., 3loux I'alls, 8. D.
Delta Division
JAMES W. WATKINS..,........000u.. WA4rL8
220 N. Howell Ave., Chattanooga, Tenn.
Vice-Director: George 3. Acton......... WSBMM

Plain Dezulnx. La.

Great Lakes Division

JOHN H. RRABR.................... WS8SPF
417 rord Bldg., Detroit 26, Mich.
Vidce-Director: Harold [, 8tricker......... Ww8wz
247 W. 5th 8t., Marysville, Ohio
Hudson Division
JOSEPH M. JOHNSTON............. W280X
423 Monmouth Ave., Bnuiley Beach, N.J.
Vice-Director: Cieorge V. ('ooke, jr....... W20BU

e, Jr.
$8-31 239th 8t., Bellerose 6, L.I,N. Y.

dewoxt Division
WIL. LIAM J S

New England Division
PERCY C. NOBLE, ... ..........0... WIBVR
37 Broad St Westtield, Mass..

Vice-Director: Frank L. Baker, Jr......... WIALP
91 Atlantic St., North Quiney 71, Mass.

Northwestern Division

R. REX ROBERTS8.................. W7CPY
%37 Park Hill Drive, Blllings, Mont.
Vice-Director: Karl W. Welngarten........ wW7BG

3219 N. 24th 8t., Tacoma 7, Wash.

Pacific Division
EKENNETH E. HUGHES.............. WecCIs
810 W. Orange Ave., 80. 8an krancisco, Callf.

¥ ico-l)'tn’ctor Richard F. Czelkowitz..... WABATO
3 Colon Ave,, 8an Francisco 12, Calif.

Roanoke Division

WILLIAM H JACOBB. ., .........000n W4CVQ
oute 6, R:uelgh N.C.

Vice-Director: L.us M. Browning......... W4BPD
135 Broughton 8t., 8 E., Orangeburg, 8. C.

Rocky Mountain Division

FRANKLIN K. MATEJKA............ W@¢DD
P. O Box 212, listes Park, Colo.
Hcc-b'lreaor Rumon 3. Walker........ WoOwWP
>, 0. Box X, Brush, Colo.
Southeastern Division
LAMAR HILL......... e irsaea ..W4BOL
104 Myrtle, Cochran, Ga.

Vice-Lrector: kirnest W. Barr, . ......... W4GOR
911 Rosemary Ave., SW, Atlanta, Ga.

South weslern Division

JOHN R. GRIGGB. ................0.00. WEKW
10412 Don Pico Rd RFD 2 8pring Valley, Callf.

Vdce-/)lrrcmr Walter R.Joos.......... WﬁEkM
1315 N. Overhill Drlve, lnglewood 3, Calif.

West Gulf Division

Al DAVID MIDDE LTON.............0 WS5CA
Kay Road, Tljeras, N. M.

V(ce-ll(nctor Frank E, I'sher..... WS5AHT/AST
104 E. 11th, Pawhuska, Okla,



“It Seems toUs..”

21 MEGACYCLES—ON THE WAY
AT LAST

About this time each year, during the past
three years, we have had an editorial to com-
ment on the recurrent question “When do we
get the 21-Mc band?” The gist of all preced-
ing jobs has been that we couldn’t even hazard
a guess. This, the 1952 version, will strike a
more hopeful note.

Newer hams may want to know what this
is all about. It refers to some changes in our
frequency bands that will tuke place when the
provisions of an international radio treaty
written at Atlantic City in 1947 come into
effect. Under its terms, we amateurs acquire
an entirely new 450-ke. band, from 21,000-
21,450 ke., and lose 50 ke. from the top of the
present 14-Mc band, so it will be 14,000~
14,350 ke. (These are the ouly changes affect~
ing amateurs in the Americas; amateurs else-
where will have additional changes, prin-
cipally a loss of operating privileges in part
of the 7-Mc band.) However, none of this has
vet taken place. The reason is that the At-
lantic City frequency table below 27.5 Me.
isn’t in effect yet, having been delayed by a
host of practical operating difficulties. So the
question at the start of this piece is, in reality,
a question of when the Atlantic City alloca~
tions come into force.

Until now the only answer has been that
we didn’t know because no internationally-
agreed plan for making the changeover from
the present allocations to :Atlantic City had
been worked out, not only for amateurs but
for all services. It is this situation which has
now changed; a plan %as been worked out re-
cently, and the business of putting Atlantic
City into force will begin very shortly.

Remember references in QST last au-
tumn to League attendance at a conference
in Geneva? This is, mainly, what that con-
ference was all about. When it wound up in
early Decernber it had produced a plan which,
it is hoped, will do the job; all the countries
concerned are now back home hard at work
to get the plan under way.

Of course, there has to be a catch. That
catch is that the (Geneva Plan doesn’t spell
out a simple time-table by which first this
portion and then that portion of the Atlantic
City spectrum will come into force. Everyone
wishes life in the radio spectrum were that

easy; unfortunately, it is not. We still can’t
pin-point a date. At this stage, we can say
only that at last after nearly five years, we're
definitely started on our way.

Why we cannot pin-point a date is easily
explained. The GGeneva Plan provides for an
involved step-by-step procedure that, as now
contemplated, will be completed sometime
after early 1955. Between now and then there
will be a slow conversion, a piece-work proc-
ess, on 4 voluntary basis, from the old alloca-
tions table to the new.

Don’t let that “ voluntary’’ discourage you;
it’s simply a way of getting around commit-
ments on dates that no one at (Geneva was in
a position to make. All have pledged them-
selves to work hard at conversion to the new
spectrum. However, we do want to emphasize
that many of the initial changeovers will be
individually by countries, each bringing its
own affairs in order as it can; at times, how-
ever, frequencies will be changed over from
the old to the new by agreement between two
or more countries. At some point in this proe-
ess, our government will be. able to make
available to us the 21-Mec¢ band (not neces-
sarily all at once) and at some point it will
find it necessary to change our regulations to
cut off those 50 ke. at 14 Me. Other countries
will be doing the same in the case of their
amateurs — some sooner than we, conceivably;
others simultaneously with us; others, per-
haps, not until later.

This is the subject now occupying a large
part of our attention and time, as it will con-
tinue to do until our changes ‘under Atlantic
City have been effected. Sooner or later you’ll
see the results in appropriate proposals by
FCC to change our regulations with respect
to the frequencies involved. It may be quite
soon — and, of course, that’s what we’d pre-
fer; in its entirety, however, it could cover a
space of years. But we’re on the way.

We'll keep you posted.

THE EXTRA CLASS EXAM

At the year’s end FCC made public the list
of paraphrased study questions for the Ama-
teur Extra Class examination. The list i8 com-
prehensive, containing 279 questions covering
practically all phases of radio in which ama-
teurs may be expected to be active. FCC itself
has not the means to give the study guide



general distribution, but ARRL’s License
Manual is now being revised to include it and
a new edition will be available about the time
this issue of ()S7' reaches you. Before seeing
the list we had intended printing the ues-
tions in QST, but it has turned out to be so
extensive that it would be impracticable to
print questions and answers, License Manual
style, without stringing it out over a period of
five or six months.

We note some interesting things about the
questions. Forty-nine of them have been taken
intact from the present Advanced Class ex-
amination. Another ten are questions on
amateur regulations. Of the remainder, some
140 are from commercial examination ele-
ments, principally Basic Radiotelephone, Ad-
vanced Radiotelephone, and Advanced Radio-
telegraph; they appear either exactly as in
those examinations or with slight rewording
to make them more suitable for an amateur ex-
amination. The subjects covered are of course
non-specialized — i.e., questions dealing with
equipment, techniques and regulations pe-
culiar to broadecast and commercial commu-
nication are not included — but constitute
pretty thorough coverage of the general radio
principles included in the commercial exams.
The remaining 80-odd questions are new ones
covering radiotelephony, antennas and trans-
mission lines, single sideband, TVI, micro-
waves, and propagation.

It is fair to say, we believe, that the amateur
who has earned his Eixtra Class license by
passing this examination has demonstrated to
FCC that he is on & par, at least so far as a
broad knowledge of radio technicalities goes,
with the best of his commercial brethren. In
some phases he has to be better informed.
Where, for example, is the commercial ticket
holder who has had to show knowledge of
single-sideband techniques? You can display
this license with every bit as much pride as
vou would the ftirst-class commercials.

RESOURCEFULNESS

Amateurs as a whole are a resourceful group.
Time and again in difficult situations, whether
it be bubstltutmg parts in a new rig or doing
yeoman service in a communications emer-
gency, the individual amateur radio operator
has proved that the skill and knowledge
gained from the pursuit of his hobby stands
him in good stead. It did to Captain Henrik
Kurt Carlsen, W2ZXM, who, as told else-
where in this issue, put his amateur ingenuity
to work in the very best amateur tradition to
enable him to maintain communications from
his badly damaged ship, the Flying Enter-
prise.

You can pick up a lot of practicul knowledge
}n this game. Sometimes it can really mean a
ot.

You never can tell. . . .

FEED-BACK

In Fig. 3A of “A Civil Defense Control-
Station Antenna for 144 Mec.,” November 1951
QST, the top metal ring should be !4 inch thick,
not 14 inches as labeled.

The value of Ry, Fig. 2, of “A Simplified
FElectronic Break-In System,” December 1951
ST, was inadvertently omitted. It should be
100,000 ohms, 1 watt.

In the article, *“ A Complete Portable 40-Meter
C.W. Station,” by W9FKC, which appears in
the December issue, the power-supply circuit of
Fig. 2, page 13, is in error. Pin 5 of the power
connector should go to the negative side of C,,
instead of (3. R; should go to the first rectifier
and to the negative side of C3. The lower side of
the a.c. line should connect only to Pin 1 of the
power connector and to one side of transformer
T,.

. WI1FWH has called our attention to the omis-
sion of an r.c. combination in the circuit of
“Three Channels on Ten,” January 1952 QST.
A 4700-ohm 1-watt resistor and a 0.006-ufd.
1600-volt capacitor should be connected in series
across the high-voltage secondary winding of
transformer 7.
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A lives !4 mile from B and claims that B’s
40-meter c.w. rig is clean as a whistle at low power
(30 watts) but roughens up and has several spu-
rious signals when the power is increased to a
kilowatt, not to mention the key clicks that can
be heard over most of the band. B says that the
trouble might be in &’s receiver. With real estate
at the present prices, what is the solution?

(Please turn to page 110 for the answer)

HAMFEST CALENDAR

OHIO — Saturday, March 22nd, at the Biltmore Hotel,
Dayton — first annual *‘ Ham-vention,"” sponsored by the
Dayton Amateur Radio Association. The program includes
Phil Rand, W1DBM, and By Goodman, W1DX, with all
the best features of both hamfests and conventions being
inoluded in the day’s activities. There will be special enter-
tainment for the gals. Tickets (including the dinner) are
$4.00, and there’s plenty of hotel space for those wanting
to make a week end of it. Make all reservations with Chair-
man John Willig, WSACE, 98 Cauterbury Drive, Dayton,
(Ohio.

QST for



Instantaneous Prediction of Radio
Transmission Paths

Results of a Test of Scatter-Sounding Techniques on
Amateur Frequencies

BY OSWALD G. VILLARD, JR.,* W6QYT, AND ALLEN M. PETERSON,** W6POH

on 14 December, 1951, approximately 320
fourteen-megacycle ‘phone stations through-
out the United States participated (although
their participation was unknown to them) in &
test at Stanford University of what may prove to
be an important new technique for predicting and
verifying skywave radio transmission. During
each five-minute interval for substantially the
entire period, a log was made of the S-meter
readings of all stations which could be positively
identified. This information was then compared
with a series of photographic records taken with
the aid of modified amateur transmitting equip-
ment and representing, if the present belief is
correct, a plot of distance to the edge of the skip
zone versug uzimuth. Since radio transmission will
he strongest when the distant station is at the
edge of the skip zone or somewhat beyond, and
since this skip zone varies with direction and
time of day, the object of the test was to see
whether the strongest amateur signals at any
given time actually do come from the neighbor-
hood of the zone outlined in the photographs.
This technique, called ‘‘scatter sounding,’
represents u method for determining the geo-
graphical areas to which strong transmission may
be maintained at any given time and frequency.
Should it prove reliable, its usefulness in hoth

Paths which penetrate
the lonosphere

IN the twenty-four hours following 1 p.m. PST

Some of the scattered
enerqy returns to
trarismitter

Fig. 1 — Some of the radio energy going out from a transmitter is scattered

back by irregularitics at the surface of the carth.

commercial and amateur communication will be
very great. For the first time, it will be possible to
state definitely (following a test of perhaps one
minute's duration) whether two-way communica-

* Trustee, W6 YX; Department of Electrical Engineering,
Stanford University, Stanford, Calif.

#* Electronics Research Laboratory, Stanford University,
Stanford, Calif.
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Scattering occurs at
ground crreqularities
(Prst scatter zone)

® ()ST is proud to present in this arti-
cle a description of an experiment, con-
«ceived and performed by amateurs, that
represents not only a useful scientific
contribution but also confirms a tech-
nique that has immediate applications
in practical communication. By using
the method discussed here it is possible
to determine whether or not a band is
‘“‘open’’ in a given direction, and to what
distance if so, using familiar equipment
with relatively simple modifications. The
determination can be made entirely at
the transmitter, and does not depend on
other stations being ‘‘on the air.”

tion at a given frequency to any location within a
radius of several thousand miles will be strong,
weak or out of the question. By an extension of
the technique, it should be possible not only to
ostablish exactly the correct frequency for best
transmission to a particular locality, but also to
monitor the variations of this frequency from
minute to minute throughout the 24 hours.

The test described in this article was under-
taken to check scatter soundings at a number
of different distances to the skip zone (as a par-
ticular band opens in the morning, and goes out
again at night), and in a number of different di-
rections. It is a test of crucial importance, and
one which can only be
carried out with the aid of
amateurs. How it was ac-
complished is set forth
helow.

Scattering Mechanism
AN Scatter sounding, in
briefest outline, consists of
noting the time delay be-
tween the transmission
of a radio signal and the
return of a small fraction
of its energy scattered
back to the transmitter
when the outgoing signal strikes irregularities on
the surface of the earth. Fig. 1 is a simplified
diagram showing how this scattering occurs.
The ionosphere — u fairly homogenous gassy
region, acted upon by solar radiation — seems to
reflect radio waves as efficiently as a highly pol-
ished mirror reflects a flashlight’s beam. ‘The
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earth, on the other hand, is a less satisfactory re-
flector in this respect. The comparison is similar
to the relative efliciency of a good mirror and a
bright — but not polished — picce of metal in
reflecting a sharp beam of light. If 1 man holding
# spotlight stands in a darkened room and points
it obliquely at a mirror, the beam will be refiected
without noticeable loss of brightness and the man
will have difficulty in sceing the mirror itself. If
bright metal is now substituted for the mirror,
the beam will still be reflected, but the reflected
part will be appreciably weaker. The place where
the beam strikes the metal will glow brightly, and
the metal can be easily scen; this is light being
scattered back to the observer.

TRANSMITTED
»~~ ECHO

'\‘TSIGNAL

FIRST SCATTER

MULTIPLE -ECHO
FROM SECOND
/ GROUND BOUNCE

energy arrives back at the receiver must be pro-
portional to the total length of path travelled.
We may now draw a series of lines, as shown in
the figure, representing ray paths each success-
ively longer than the adjacent one by equal in-
crements. Signals travelling out and returning
along these paths will have equal increments of
time delay, and will be equally spaced across the
oscilloscope time base.

Now notice the angular separation in the verti-
cal plane between adjacent paths at the trans-
mitter, and consider what would happen if the
transmitter radiated equal amounts of power into
equal increments of vertical angle. It can be seen
that the zones fairly far out from the transmitter,
and corresponding to low angles of
radiation, will then receive a much
smaller fraction of the total power
(because the angle betwecen adjacent
rays at the transmitter is small) than
the zones closer in and illuminated by

tMPLIT UDE—

I'IME—'
2A l

farrmm— e A

A: Approximale time interval re)gwred for round-trip wave travel

between transmitler and first scatter zone

Fig. 2 — Scattered energy produces an echo when the
transmitter is keyed; from the echo time delay, distance
along the ground from transmitter to ccho source can be
calculated.

The back-reflected energy produces an echo at
the transmitter whose time delay is measured as
in radar. A drawing of a typical oscilloscope indi-
cation (amplitude-time, or ‘“A scope”) is shown
in Fig. 2. From the time delay shown (the interval
A), the ground distance from transmitter to scat-
ter source may be calculated. Fig. 3 shows a typi-
cal ose llloswpe photograph of scatter reflected
via the F-layer. The transmitted signal, which
would otherwisc appear as a vertical deflection at
the left of the pattern, has heen partially can-
celled in our set-up by a ‘“‘gate” in the audio sys-
tem. The short vertical lines are range markers.
Otherwise, this picture corresponds to that of
Fig. 2, and is typical of daytime conditions at the
higher frequencies.

Echo Interpretation

Various considerations complicate interpreta-
tion of the echoes scen. In the first place, the
reader might wonder why a relatively narrow and
well-defined echo appears at all. Since scatter
comes back from all points beyond the edge of the
skip zone it would be reasonable to suppose that
one continuous band of echoes, starting at a
range corresponding to the edge of the zone and
extending on out, would appear. In point of fact,
the echoes fall off in amplitude very sharply as
range increases, leaving a well-defined clump at
one particular point along the time base. The
reason for this is complicated, but a rough idea
may be gained from Fig. 4. Assume for simplicity
that the ionosphere is a perfect metallic reflector.
The time delay with which each bit of scattered
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higher-angle radiation. Furthermore,
the proportion of incident radiation
scattered backward can be expected
to become smaller as the angle at which
the radiation strikes the ground de-
creases.

Thus, echoes with longer time delay tend to
disappear into the noise level, because they arc
excited by less total power from the transmitter,
and because the ground is a poorer reflector at
low angles. The strongest will be those corre-
sponding to the edge of the skip zone. The above
remarks are by no means a complete explanation
of this effect; they do serve, however, to bring out,
an easily overlooked aspect which plays an im-
portant part in the end result.

Thick Ionosphere

To represent the reflecting powers of the iono-
sphere in terms of a metal sheet is not a bad ap-

TABLE I
A = Time Delay to Leading Kdge of Scatter Signal (Sce
Fig. 2) Expressed in Equivalent Kilometers of Range

B = Actual Ground Distance to Edge of Skip Zone in Kilo-
meters (See ig. 5)

F-Layer Sporadic-E Layer
i Assumed 300 km. High) (Assumed 100 km. High)
A B 4 B

1000 790 300 220
1200 1010 500 H5
1400 1230 700 870
1600 1445 900 850
1800 1650 1100 1080
2000 1855 1300 1280
2200 2065 1500 1480
2400 2270 1700 16%0
2600 2475 1900 1850
2500 2675 2100 2080
3000 2875
3200 3075
3400 3275
3600 2475
3300 3675
4000 3875

QST for



Fig. 3 — A-scope photograph showing scatter propa-
gated via F-layer. Partially-cancelled transmitted signal
at left. Weak multiple appcars at right. Short, cqually-
spaced lines are 500-kilometer range markers.

proximation in the case of a thin layer such ay
sporadic-£; however, elaboration is definitely
required when reflection occurs in a thick layer
such as the #. The ray penetrates a thick layer to
a depth which varies with the angle of incidence
and, of course, the radio frequency. Investigation
of the dectailed mechanism shows that the first
energy which arrives back by long scatter is not
that which was reflected from the ground at the
edge of the skip zone. It corresponds, instead, to
energy actually scattered from points well beyond
the skip zone.

Fig. 5 is a reasonably accurate representation
of the ray geometry which actually applies in Fig.
{, but which was omitted there for simplicity.
Path {(a) represents a ray leaving at a vertical
angle so steep that it penctrates the layer com-
pletely. Ray (b) is the first actually to be bent
down to the earth. Note that it travels in the
layer for a considerable distance, striking the
ground well beyond the edge of the skip zone.
This is the so-called upper, or Pedersen, ray. As
the angle of take-off is further decreased, a ray is
presently found which returns to earth at the
shortest possible distance from the transmitter.
This is path (¢) which defines the edge of the skip
zone. Path (d), leaving at a still lower angle of
take-off than the skip-distance ray, strikes the
carth once again beyond the cdge of the skip
zone.

To tell which of these paths corresponds to the
first encrgy to get back to the transmitter (the
leading edge of the scatter echo) we must measure

RAY PATHS, EACH SUCCESSIVELY LONGER BY EQUAL AMOUNTS
MED METALLIC REFLECToR
assY v

< 'y
/,A‘: >{/ }\’_/<\‘

Fig. 4— Kven with a metallic “ionosphere,” longer-delay portions
of scatter echo will be weaker because a smaller fraction of total energy

is radiated to arcas far away.
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their relative lengths. It might be thought that
path (c), which strikes the ground nearest to the
transmitter, would have the least delay. Actu-
ally, this is not so, since path (¢) travels much
farther in the layer than path (d). Careful inspec-
tion will show that d's total length is actually
shorter than the others; hence the energy coming
back along this path arrives home first.

It is clear that if we wish to know the ground
distance to the edge of the skip zone, we must
multiply the time delay to the leading edge of the
scatter ccho by a factor taking into account both
the longer path of travel via the ionosphere and
the reflection mechanics discussed above.

It is convenient to express the time delay 4, in
Fig. 2, in terms of the distance from the trans-
mitter to a small reflecting objeet which we will
assume to be actually producing the echo. We
will call this distance “equivalent range.” Since
radio waves travel at 300,000 kilometers per
second, and the measured delay is the result of a

Ray which determines edge

of skip zone

SKIP ZONE
‘Distance 8
inTable I)

Fig. 5 — Accuratc representation of reflection from a
thick layer. Path d, which strikes the carth beyond the
skip zone, is actually shorter than path ¢ which deter-
mines cdge of skip zone.

round trip to the assumed reflector and back, the
delay A expressed in microseconds may be multi-
plied by the factor 0.15 to vhtain the equivalent
runge in kilometers.

In order to convert ‘“‘equivalent range’ into
ground distance to the skip zone, Tuble I may be
used. This table assumes an equivalent height of
reflection of 300 kilometers for the /-layer, a
reasonable average value. Actually, the height
will vary according to the time of day and season
of the year, but the error introduced by making
the above assumption can be shown
to be small at the ranges given in the
table. Sporadie-£ heights also vary,
but to a much smaller extent.

™. Unanswered Questions

From this it may be surmised that
there are certain complexities which
beset the precise interpretation of
scatter echoes! Among the compli-
cating factors which will undoubtedly
be resolved hy further study and
experience are the effect of varving
degrees  of ground roughness, or
storms at sea, on the interpretation
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P.P. 4-250A FINAL
(Biased to Actual Cutoff)

all-out test in the 14-Me.
amateur band. Further-
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more, a three-element ro-
tary beam was available

7o Three-Ele ¢
oge,;;‘ with which to make the
transmissions both direc-
tional and variable in azi-

muth,

Equipment Set-Up
Fig. 6 is a semiblock dia~
gram of the complete scat-

ﬁ'/te;dr,’qr
rounding
edges of

dots

ter sounding set-up used at
the Stanford Radio Club’s
station WH6YX for A-scope
display.

The rig consists of a Col-
lins 310B1 exciter driving a
pair of 4-250As in the final
amplifier, usually operated

Cross-Mevtralized
Triode
Preamplifier

B el

ut an input of 800 watts,

SCOPE

key down, although with
good conditions usable

SUPER-PRO MODIFIED

FOR VISUAL

~JRECEPTION PHONO {c
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echoes have been received
with the input as low as 40
watts. For reception, a
Super-Pro was used, al-
though any sensitive re-

SYNC.
INPUT

ceiver would do. Receiver

bandwidth is not ut all

300-CYCLE
AUDIO
OSCILLATOR

20 cps.

Square
Wave

COUNT DOWN
CIRCUITS

TRIGGERED
MULTIVIBRATOR
(KEYER)

critical, and on occasion,
we have operated our Super-
Pro in the No. 1 crystal

justable.
lenath dots

SQUARING AND | 300 Gps.

filter position; a consider-
able improvement in signal-
to-noise ratio results, but
the filter is likely to “‘ring”’

20per sec.

DIFFERENTIATING
CIRCUITS

Range Markers

I'ig. 6 — Scatter-sounding sct-up used at W6YX with Ascope presentation.

of the records. (For example, DLEDS, a well-
known ionosphere researcher, hus detected
echoes from the Alps reflected back to his iono-
sphere transmitter in northern German via the
F-layer!) 1 In addition, the sporadic-£ layer and
the reputed nonreciprocity of the ionosphere,
known to amateurs as ‘‘one-way skip,” must
not be overlooked.

One of the ways to verify scatter-sounding
predictions would be to locate a number of trans-
mitters at different points about the country and
then to observe whether their transmissions ap-
peared when the scatter indications said they
should. Unfortunately, there are not enough
continuously-operating commercial stations to
make this possible, and if one had to supply one’s
own stations (and operators) the cost, would be
prohibitive, Amateur transmissions, on the other
hand, provide a geographical distribution which
can be obtained in no other way. Because of the
obvious importance of the scatter-sounding tech-
nique to amateurs, it was resolved to conduct an

1 W. Dieminger, 'The Scattering of Radio Waves,"
Proceedings of the Physical Society B, Vol. 64, No. 2, pp.
142-158, February, 1951.
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if not adjusted carefully.
Various minor modifications
to the Super-Pro had to be
made in order to prevent
overloading by the transmitter.

The triode preamplifier ahead of the receiver is
needed primarily to improve the noise figure.
The grid circuit of this preamplifier is coupled to
the transmitter tank circuit so that the same an-
tenna can be used for simultaneous transmission
and reception. A diode, connected across the grid
circuit and so biased so that it is normally non-
conducting, protects the preamplifier tube and
prevents loss of power when the transmitter is
keyed. The @ of the grid circuit is so reduced,
when the diode is conducting, that the coetficient
of coupling with the tank circuit becomes small
and negligible power transfer occurs. Further
protecting the preamplifier tubes are the high
series grid resistances. As soon as the preamplifier
grids go positive, a high bias is developed across
these resistances which limits the flow of grid
current. Since the shunting capacitors are small,
the bias built up discharges in a very short time
interval after the transmitter goes off. This simple
T-R scheme is ideal for c.w. break-in.

Superimposed on the video output of the
Super-Pro are 500-kilometer range marker pulses,
generated as shown in the figure. (These are seen

QST for



in the photographof Fig. 3.)

The signal transmitted consists of a series of
dots sent at the rate of about 20 per second
(keying speed of 50 w.p.m.). They must be of
short duration to permit good separation of the
outgoing signal and the echoes, but must not be
too short. A dot length of about one millisecond
is used in this equipment. The keyer is a multi-
vibrator with its output fed into the Collins ex-
citer through a simple low-pass RC filter so that
the sharp edges on the dots are rounded off, A
reduction in the time constants of the key click
filtering circuits was the only modification of the
exciter needed. Although the keying cannot be
made really ‘“soft” because of the shortness of
the dots, inspection of the signal at a receiving
point a mile away showed that there was much
less key click than accompanies the signals of a
great many c.w. stations, and that clicks of appre-
ciable amplitude do not exist more than a kilo-
cycle or so either side of the operating frequency.

The final amplifier was loaded heavily and
somewhat under-excited, so that saturation did
not occur. As the single-sideband gang have
found out, the amplifier tubes must be biased
sufficiently to prevent plate current flow in the
absence of signal, otherwise they will behave like
diode noise generators! Fortunately, the smooth-
ness of the dot waveshape is not appreciably
affected by operating the tubes at true cut-off.

While a simple A-scope presentation will suffice
when one is interested in measuring conditions
over one particular path, for most convenient
display of conditions over a large number of
paths a plan position indicator, or PPI, display is
desirable. In our case this display was obtained
by mechanically coupling to the Gordon beam
rotator a Selsyn which rotates a sine-cosine po-
tentiometer inside the shack. With the aid of a
gas-tube sweep circuit and this potentiometer a
PPI sweep is generated, so that as the beam ro-
tates a range-azimuth polar pattern is traced out
on a Dumont type 304-H scope having a tube
with a long-persistence (P7) screen.

Since ionosphere _conditions are seldom the
same in all directions from a given point of ob-
servation, a fairly sharp beam antenna is essen-

tial in order to avoid ambiguity. Fortunately, if-

the same antenna is used for both transmitting
and receiving, a given amount of directivity does
double duty. Fig. 7 shows the effective polar
field-strength pattern of a three-element beam in
this service. It is obtained by squaring the polar
pattern of the antenna itself. We used the pat-
terns of Cleckner 2 as the basis for the figure.

Receiving Arrangements

The ham signal receiving end of the scatter-
sounding test was handled in a building about
200 feet away from the transmitter. Two Collins
75A-1 receivers were connected to a 14-Me.
folded dipole strung roughly north and south at a
height of 30 feet. The three-element transmitting
beam, being 50 feet high, thus had a height ad-

2 D. C. Cleckner, * Paragitic Beam Patterns,”” CQ, Vol. 4,
No. 7, pp. 25-29, July, 1948.
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Fig. 7 — Effective field-strength pattern of three-
element beam when used for scatter sounding.

vantage over this dipole, but both antennas are
located on a ridge offering a clear field of view
toward the east all the way from north to south.
Bach receiver covered one-half of the U. S.
'phone band. A team of operators, under the
guidance of W6VUW, manned the receivers in
shifts. Stations in contact with each other, or
making directional calls, were so indicated in the
log, along with any statement as to power, an-
tenna, etc., that might have been overheard.
The direction of fire.of the station’s beam, as well
as its power, have an obvious effect on its signal
strength. Some 1400 log entries were made in all.

Explanation of the Photographs

The PPI photographs are arranged to form a
series showing the appearance of scatter as the
band opened on the morning of December 15th,
and as it faded out on the night of December 14th.
Showing the morning hours first is preferred
because the ionosphere tends to be the most
stable then. The chance of encountering spo-
radic-E seems to be less at that time, It helps in
viewing the pictures to start out with conditions
as nearly normal as possible. (The West Coast,
incidentally, is an ideal location for a test of this
sort, since the majority of stations lie to the east
as the band opens up in the morning.) The times
shown are.Pacific Standard. During the hours of
the day when conditions were relatively stable,
runs were taken at 15-minute intervals. During
the hours when rapid changes occurred, runs
were taken at five- or ten-minute intervals as re-
quired in order to follow the various develop-
ments. Fach run took about one and one-half
minutes, or enough time for the beam to com-
plete one revolution. Interference from the trans-
mitter, although somewhat annoying, did not
interrupt the station-logging operations in the
adjacent building.

In these pictures, north is at the top or 12
o’clock position, east is at 3 o’clock, and so on.
In order to prevent the transmitted signal from
brightening the center of the picture excessively,
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it has been cancelled out by a *‘gate” in the audio
lead. This leaves a hole in the center of the pat-
tern where the **main bang’ would otherwise be.
There is u slight brightening at the edge of this
hole due to a portion of the main bang leaking
through the edge of the gate. The first, or 500-
kilometer eqguivalent range circle, is visible well
outside of the brightened edge of the hole. Addi-
tional equivalent range circles follow at 500-km.
intervals. The grey background of the pictures is
the noise output of the receiver, which is always
operated nearly wide open. Signals appear as
bright spots or patches amid this ““noise.”

Discussion of the Photographs

The first picture, at 0515, shows no noticeable
I-scatter. Actually, a very small amount could be
seen with the aid of the A-scope. The band is
essentially “dead” at that hour —only a few
very weak signals are audible. The white splotches
in the vicinity of the first range circle are transi-
tory echoes caused by meteors. These cchoes,
quite frequent during the morning hours, taper
off during the day and are scen much less often in
the evening. Also noticeable at 0515, and again
at 0520, is a patch of scatter reflected by weak
sporadic-# extending from NNW to NNE be-
tween the 1000- und 1500-km. range circles.

At 0520 the first sign of F-scatter appears to
the east and slightly south of east between the
3000- and 3500-km. range circles. At this hour the
luyer ion density is such that only one-hop trans-
mission to the east can take place. However,
conditions are relatively unfavorable for this
type of transmission, and both scatter and signals
are relatively weak.

Shortly after 0612, two-hop transmission opens
up, and by 0650 we have strong {"-scatter extend-
ing from NE to SW. To the SE may be scen two
multiples forming fragments of additional con-
centric scatter rings. By 0745 the main scatter
ring has nearly encircled the station, the band
being still ‘““dead ” only to the NW. The multiples
to the SE are now weaker, and by 0800 the third
has disappeared and the second coalesced with
the first into one virtually solid mass. It is now
1100 on the East Coast, and signal absorption
caused by low-level ionization excited by the
sun’s ultraviolet light is beginning to have an
effect. By 0905 the scatter ring is relatively thin-
ner to the east, owing to absorption, than it is to
the north, west and south.

From 0905 on throughout the day the F-scatter
ring changes very little in appearance, its inner
edge hovering close to the 1000-km. range ring
at this time of year. By 1618, however, it has be-
gun to move outward as the ion density decreases
with the approach of evening. The sun’s vertical
rays are now falling on the earth to the west of
our station; consequently, the multiples are
stronger to the south than they are due west.
By 1739 the range to the castern section of the
ring is lengthening, and at the same time the echo
is becoming weaker. At 1758 a definite gap in the
F'-scatter appears, but a sporadic-F patch has
suddenly appeared to the SE, extending inward
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to about 750 km.

These sporadic-% patches are not uncommon,
and may be tracked with ease by seatter sound-
ing. Their cause is as yet unknown. T'his particu-
lar patch persisted and grew in sizc and intensity
during the evening, as the remaining pictures
show. 1ts range closed somewhat, but there was
no marked drift as has sometimes been observed.
The F-layer scatter gradually decreased in extent
and had disappeared completely to the SW by
1945,

Explanation of Maps

Data from the scatter photographs are com-
pared with received signals on the summary
maps, which arc arranged in the same order as
the PPI photographs. Kach map is a great-circle
projection centered on San Francisco, which ad-
mittedly introduces some error at the shorter
ranges since Stanford University is some 30 kilo-
meters south of that city. However, at ground
distances greater than about 700 km., this error
may be neglected. The circles on the maps now
represent ground distances in multiples of 500 km.
The eyuivalent range to & particular seatter patch
appearing in a PPI photograph is scaled off,
converted to ground distance with the aid of
I'uble [, and plotted in the appropriate position
on the maps. Each received signal is designated
by a dot at its location and a number representing
the S-meter reading. (These did not exceed S9
even in the case of the strongest signals because
the 75A1 meters are inherently Scotch and be-
cause resistive pads were used to prevent receiver
interaction when working from a common an-
tenna.) When a given station was cualling a direc-
tional CQ, or was in QSO with another station
whose QTH was known, the direction of fire of its
beam antenna (assuming it had onc) was indi-
eated by an arrow. This information is occasion-
ally helpful.

In interpreting these maps, the reader should
bear in mind that if a scatter patch appears, and
no ham signals are logged from or beyond it, one
is not justified in concluding that transmission
from that area was not possible, since there is no
guarantee that a station was on the air in the
indicated region at that particular time. ‘The
existence of a ham signal, when logged, should
merely be regarded as corroboration of the trans-
mission possibility indicated by the scatter. It is
also worth pointing out that once scatter appears,
it is normal to hear signals coming from beyond
the scatter patch, since the scatter itself will al-
ways tend to be concentrated just beyond the
cdge of the skip zone. Signal readings, of course,
should be tauken with a considerable grain of salt
since there will be large variations between sta-
tions owing to power, location, and antenna differ-
ences. On the average, however, these readings
will indicate a trend.

Discussion of Maps

The map at 0515 shows only a few weak sig-
nals. The stations along the Atlantic seaboard
are believed to be audible via one-hop Pedersen
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ray transmission, which for this distance (approx-
imately 4000 km.) involves an angle of take-off
of almost zero degrees. The distance and angle
are at the extreme limit for one-hop transmission,
and during the winter months the height of the
ionosphere is too low for normal one-hop at. this
distance. The upper (or Pedersen) ray, however,
does get through, although feebly. Transmission
via this ray is so weak that it does not produce
any detectable 4000-km. scatter echoes with our
set-up. As time passes and the layer becomes
more highly ionized, a detectable scatter patch
huilds up by means of normal transmission at a
distance of about 3000 km., which is a more
reasonable jump for normal single-hop in view
of the layer height at this time of year. The angle
of take-off for a hop of this length is only 4 de-
grees, however, and both ham signals and scatter
are weak because (among other things) few an-
tennas radiate much at this low an angle. The
plot for 0600 shows various stations getting in by
this method. Presently, by 0615, the ion density
builds up to the point where two-hop transmis-
sion becomes possible to the East Coast. This is
shown by the sudden jump in number and in-
tensity of the East Coast signals. By 0630 the
edge of the skip zone has moved into a distance
of 2000 km., and all the signals tend to be
stronger, since the angle of take-off for such a
hop is 12 degrees.

By 0630, the two hops by which the signal
reaches the East Coast have become of approxi-
mately equal length. At 0615, as may be seen, the
hop between San Francisco and the Kansas area
is actually longer than the hop between Kansas
and the East Coast, because the sun is up higher
in the east and the ion densities have risen suffi-
ciently to support a shorter hop.

At 0700 the skip zone is still moving in, and by
1830 it has reached its stable value for the day.

In interpreting these records, it should be re-
membered that what one does not expect is to
hear a number of strong signals originating from
points well inside the skip zone. This is verified
surprisingly well by the entire series of records.
Weak signals from stations inside the skip zone
occasionally appear and may be explained as
transmission bounced indirectly from one place
to the other via the area in which scattering takes
place instead of directly via the layer. The 0830
record shows two excellent examples of this.
The “2” signal in the skip zone to the north was
W7FPY in Eugene, Oregon, who was logged in
contact with & W2. The “1” gignal in the l.os
Angeles area was W6DI, who at that hour was
talking to a station in Oklahoma. Both these
signals undoubtedly reached Palo Alto via back-
scatter. The 0630 record shows what is appar-
ently a genuine report from a station inside the
skip zone; this could also be explained by back-
scatter transmission, but various other possibili-
ties (such as mistaken call letters) exist and we
would rather not hazard an opinion.

The 1500 map begins a series showing the col-
lapse of the band at night. The 2 report inside the
skip zone is probably back-scatter, Had our re-
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ceiving installation been equipped with a three-
element rotary, it would have been easily possible
to resolve whether transmission was via scatter
or not, by rotatiag the beam and noting whether
the direction of strongest signal coincided with
direction to the station. If back-scatter is the an-
swer, there will in general be no well-defined best
direction unless the station is using a beam; in
that case, the strongest scatter signals would be
coming back from the direction in which the
beam was firing.

The 1630 record includes W6DI again, now S2,
and the receiving operator logged the signal on
the basis of its fluttery sound as “definitely back-
scatter.” The skip zone has now begun its out-
ward march, and by 1730 transmission to the east
has become distinctly spotty.

By 1800 the sporadie-£ patch which has de-
veloped in the south is bouncing in a strong signal,
and remnants of the F-layer to the east are still
effective in bringing in a few eastern stations.
By 1830 the F-layer is gone, but a few relatively
weak HKasterners linger on. The station shown at
1900 was overheard to say, however, that he had
been hearing W1s and W4s for the last two hours,
which suggests that a sporadic-£ patch, perhaps
similar to the one seen to our southeast, must
have existed over the eastern part of the United
States. (The maximum range at which sporadic-E
scatter may be seen from any location is about
2000 km., because the layer is so low.) This being
the case, the eastern stations might have been
getting in via two-hop sporadic-£ transmission.
At any rate, this is a possibility one would wish to
investigate further.

By 1930 the gang has become aware that good
short-skip conditions prevail, and the number of
stations taking advantage of the sporadic-# patch
has considerably increased. On that particular
evening, the patch obligingly stayed in for quite
a long time: further records are not shown be-
cause there was so little change in the general
behavior.

Conclusions

In considering the results of any test of this
sort, a statistical approach should be used. That
is to say, the accuracy of each individual piece of
data can not be guaranteed because of the many
uncertainties involved. It is only permissible to
hope that on the average, the results will agree
with expectations. Viewed in this light, the re-
sults of the test are quite encouraging. It seems
safe to conclude that:

1) Satisfactory scatter soundings may be
made with the aid of ordinary amateur trans-
mitting and receiving equipment. The necessary
apparatus modifications are relatively minor.

2) The beamwidth of the standard three-
element rotary beam provides adequate resolu-
tion for this work.

3) Scatter soundings do in fact show the areas
to which radio transmission is possible, both via
F-layer transmission and sporadic-E.

4) The sensitivity of the indication is surpris-
ingly great. For example, as the band opens up,
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scatter appears almost simultancously with
normal A-layer propagated ham signals. Sim-
ilarly, when strong signals reflected by the
sporadic-F layer are heard, scatter is iuvariably
present.
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Silent Reps

.[’1‘ is with deep regret that we record the
passing of these amateurs:

WIMAL, Harold V. Taylor, Cochituate, Mass.
WIMEY, John H. Ferrier, Brighton, Mass.
W2GJV, J. Carl Drumm, Collingswood, N. J.
#x-W3FWS, Emerson Lessig, Pottstown, Pa.
W3GCQ, L. J. Kepler, Trumbauersville, Pa.
W4DRE, L. M. Sparks, Gaffney, 8. Car.

W4EM, Dr. W. Wright Mitchell, Memphis, Tenn.
W4JVT, Marcus (). Nielsen, Miami, Fla.

W4SAH, Edward L. Schacht. Orlando. Fla.
W6SGC, Dr. Edgar I1. Brown, Los Angeles, Calif.
W6UBY, Rudolph Strametz, La Crescenta, Calif.
W8KWF, Thomas A. Gill, Grandville, Mich.
WOFNL, Howard E. Lasanske. Milwaukee, Wis.
cx-WOWIII, Oscar E. Suddarth, Louisiana, Mo.
ex-C1gAR, Ceril A. Landry, Halifax, N. S.
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Y- Strays %

W5SON thinks her call not too appropriate
for her present status — she has two small
daughters. — W 1QON

7Z86XQ is home. After extensive medical treat-
ment in this country made neccessary by a 1947
sports accident, Louis Nel returned to Mafeking,
his condition improved. The many months of
confinement caused by puaralysis were eased
through the untiring efforts of ham and non-ham
friends here and abroad (Aug., 1951, QST, p. 68).

A committee with W1BB as chairman raised
a substantial fund to provide Louis zand his
mother gifts — ‘“going-home” presents — in to-
ken of friendship and esteem on behalf of U.S.A.
radio amateurs. These included a wire recorder,
record player and 1200 ZS6XQ QSL cards, the
latter with best wishes for a fast DXCC.

Louis is now active on 28 Mec. and intends to
tackle 20 meters soon. lis brother, ZS6JL, is
also active.

The entire amateur radio fraternity, we are
sure, wishes Louis Nel an early and complete
recovery.

— 0 0 @ m—

Nathaniel G. A. Dorfman of New York City has
developed an instrument with a typewriter keyboard —
the Dorfman Electronic Brain Codetyper — which
electronically produces [unternational Morse (lode at
speeds variable from 10 to 125 w.p.m. Output leads
from an internal relay may be used to key a trans-
mitter.

A built-in monitor arrangement permits the user to
check his own "sending.” Letter and word spacing are
controlled by the operator’s typing spced and technique.
The unit, smaller and lighter than an ordinary type-
writer, contains a power supply of the sclenium-
rectifier voltage-doubling type to provide power for
twenty-nine 6J0 dual-diodes and ten 2D21 thyratrons,
The Codetyper operates from a 115-volt a.c. source.
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Pointers on the Installation of Mobile
H.F. Converters

BY BASIL C. BARBEE,* WSFPJ

. HILE most coustructional articles and

sxl instruction sheets on converters devote

some space to their installation, there are

a few points that could stand more empbhasis, if
the ultimate in performance is to be derived.

1) When tapping the b.c. receiver to fur-
nish the converter’'s power, it's a “stitch in
time”' to install a socket in which the couverter’s
power cable is plugged, to facilitate subsequent
disconnection for scrvicing. While you’re at it,
a relay to “kill” the plate supply at the vibrator
while transmitting is quite worth while. Alterna-
tively, the B4 lead to the converter may be
routed through a sparc pair of contacts on the
transmitter control or antenna relay. Many mo-
bile operators are forced to turn down the volume
control on the b.c. set each time they transmit
hecause of the lack of this feature.

2) All power leads should be shielded, to
prevent pick-up of ignition noise. As an added
precaution, it is well to by-pass each lead to
ground with a disk ceramic condenser of 0).005
ufd. or so. If a noise-limiting system is used cx-
ternal to the b.c. recciver, its leads must be in-
dividually shielded (from cach other), not only
to prevent noise pick-up, but to prevent the very
noise the limiter is intended to limit from by-
passing the limiter through inter-lead capacity.

3) If your particular h.c. receiver has ‘‘me-
chanical” pushbuttons, it is feasible to preset
one buttou to the output frequency of the cun-
verter. If its pushbuttons are “electrical,” ie., if
pushing the buttons substitutes preset tuned
circuits for those tuned by the dial, & considerable
improvement in both gain and selectivity will
probably result from using the ‘“manual” or
‘““dial” position, as such sets are usually designed
to receive loeal stations only on the preset posi-
tions, and use fewer tuned eireuits when oper-
ating on a presel pushbutton. A difference of
20 db. in gain between pushbuttons and dial is
not uncommon. If your car is equipped with a
“Signal-Seeker”’ radio, better install a switch to
disable the sveking mechanism when the con-
verter is on, unless the converter puts out enough
thermal noisc in a narrow-enough band around its

* 854 8. Fredonia, Nacogdoches, Texas.

supposed output frequency to be ‘“sought.”
Otherwise you may have to use both hands to
tune in a desired signal on the converter.

4) To avoid impairing performance on the
b.c. band, make the antenna lead from the
converter to the b.c. set as short as possible,
and of the lowest-capacity obtainable, such as is
commonly used for antenna lead-ins on car ra-
dios. With the converter connected, but switched
“off” (so that the b.c. antenna is switched
through to the b.c. receiver), trim the antenna
circuit of the b.c. receiver as prescribed for that
model (usually around 1400 ke.) on a very weak
signal, in order to compensate for the added
capacity. Next, set the dial of the b.c. set to the
converter output frequency, turn on the con-
verter, and trim the output circuit of the con-
verter, either with a signal generator coupled to
the mixer grid in the converter, or with a signal
picked up off the air. In the absence of both
signal sources, tuning for maximum rush-noise
should be satisfactory.

5) The converter’s antenna trimmer should
he peaked for maximum output at the center
of the band with the antenna with which it is
to be used, installed and connected the way
it is to be used. Peaking at band center instead
of at a point near the high end is recommended
here, since we are concerned only with h.f. con-
verters having a narrow tuning range (‘“‘percent-
agewise”’) with & high ratio of signal-frequency-
to-i.f., making for little difficulty with tracking,.
If alignment is perfect at the center of the range,
then reactive effects of the antenna und trans-
mission line not taken into account in the design
of the converter will cause but little tracking
crror at the edges of a narrow band.

6) One final kink: If the converter has a pilot
light that glares too brightly at night, there is a
simpler way to dim it thau by inserting a resistor
in series. Simply paint the inside of the jewel
with pilot-bulb or fingernail lacquer of a comple-
mentary color; for instance, on a red jewel, usc
green lacquer.

1 hope the foregoing will help somebody get
better reception, for it is written, “If you can't
hear 'em, you can't work ’em.”

i

“‘ R Suddl| ‘;lr
s ol [rma)
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Twenty Watts Mobile for All Bands

A Simple Bandswitching Circuit for 75 to 10

BY J. ROY WOLFSKILL,* W2RPU

plete bandswitching mobile transmitter, in-
cluding modulator, and covering all bands
from 4 to 29 Mc.

The circuit diagram is shown in Fig. 1. Either
erystal control or VFO is available simply by
snapping the toggle, Si. A 6C4 is used in the VFO
and this is the only indirectly-heated tube in the
transmitter. All others are direct-heater types.
The heater of the 6C1 operates from a separate
rircuit through S, so that it can be left on during
receiving periods. This cuts down initial drift and

THE unit shown in the photographs is a com-

The bandswitching transmitter installed under the
dashboard in W2RPU’s car. The control knobs in line
across the panel are, from left to right, for VFO, first
5618, second 5618, and final amplifier. The meter switch
is to the left of the meter. Along the bottom are the
VFO-xtal switch, a dual crystal holder (one socket un-
wired for spare), the frequency-multiplier switch, Si,
microphone-control jack and the VFO heater switch.

eliminates waiting for the cathode to come up to
temperature before each transmission. VFO out-
put is taken from the cathode tap to minimize
loading effects on frequency. The tuning range of
the VFO is limited to 3500 to 4000 ke. This makes
it necessary to use crystal control on 11 meters,
unless it is desired to extend the VFO range. The
plate voltage for the VFO is stabilized by an
0B2 regulator tube. -

The 5618 following the VFO may be used as
an 80- or 40-meter crystal oscillator, or as an am-
plifier or doubler for the VFO, since the output cir-
cuit, C'oLg, will tune to either band, one near maxi-
mum capacitance and the other near minimum.

The next stage, also using a 5618, may be oper-
ated as a doubler to 14 Me. or a quadrupler to
28 mec., depending on the setting of Ci3 which
covers both bands. This stage is inserted or re-

# 113 Ringdahl Court, Rome, N. Y.
1 Chambers, **A Two-Control VFO Rig with Bandpass
Exciter,"” QST, August, 1950, p. 24.
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¢ The construction of the all-band mo-
bile transmitter shown in the photo-
graphs is not unique, although it meas-
ures only 6 by 6 by 9 inches. However,
the circuit has several noveltics and
short cuts that should be of interest to
any mobile man, even though he may
choose to build a similar unit in different
form to fit available space.

moved from the circuit by Sz Thirty volts of
fixed bias from the modulator-biasing battery
practically cuts off plate current to the 5618
when this stage is not in use.

A 5516 is used in the final amplifier. This tube
has the same power rating as the 2E25, but it is
shorter physically so that it can be fitted into 2
smaller space. The use of an all-band tuner! in
the final-amplifier output circuit eliminates the
necessity for plug-in coils or switching. (!g is a
dual midget Hammarlund, originally of 140 ppfd.
per section. To obtain the desired range, one
rotor and two stator plates were removed from
each section. The high-frequency coil, L4, is
mounted vertically at the rear of the condenser,
while L is placed at right angles alongside the
condenser to minimize coupling between the two.
Care should be taken to make sure, with a grid-

Ineide view of the all-band mobile transmitter. ‘The
chassis measures 8Y4 by 57§ by 1 inches. The four tuning
condensers are lined up across the panel just above the
chassis level. L4 and Ls are to the left, mounted as de-
scribed in the text. La is mounted vertically behind the
meter. La, at right angles, is fastened to capacitor Cs.
Ly is vertical behind Ci. The r.f. tubes are lined up across
the center of the chassis. The 6C4 is hidden by the bias-
ing battery to the right. The audio components and the
0B2 occupy the rear portion of the chassis. All small
components are mounted underneath.
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Fig. 1 — Circuit dia;ram of the all-band mobile transmitter.

Ct = 50-uufd. variable (National PSE-50).

Cz — 100-pufd. silvered mica.

Ca, Cs — 0.001-fd. silvered mica.

Cs, Cg — 100-xpufd. mica.

C7 — 0.01-xfd. mica.

Cg, C11, Ci2, C156 — 0.001-ufd. mica.

Cs, Cisa — 100-pufd. variable (National PSE-100 with
34-inch shaft).

Ci0, C14 — 47-ppfd. ceramic.

316, C17 — 0.001-4fd. 1000-volt mica.

Cig — 0.01-xfd. 1000-volt mica.

C19 — 110-pufd.-per-section  variable
HFD-.140; see text).

Cap — 25-pfd. 25-volt electrolytic.

Ri, Rz — 0.1 megohm, 14 watt.

Ra — 56,000 ohms, 14 watt.

R4, Re — 100 ohms, 14 watt.

Rs — 27,000 ohms, 1 watt.

R7 — 2500 ohms, 5 watts.

Rg — 10,000 ohms, 2 watts.

Rg — 27,000 ohms, 2 watts.

Rio — 2000 ohms, 2 watts.

Rt — 56,000 ohms, 2 watts.

Riz — 5000 ohms, 2 watts,

Ris, Ri4¢ — Meter shunts made of resistance wire to pro-
vide for full-scale meter reading of 100 ma.

Ris —O.ISdl;xegohm, 1 watt (value depends on meter
used).

(Hammarlund

dip meter, that the circuit when completed does
not tune simultaneously to fundamental and
harmonic frequencies. This can be controlled
by altering the coils somewhat. The RG-8/U
antenna cable is tapped on Lj at a compromise
point that serves for all bands. Some slight im-
provement can be gained by adjusting the tap for
the band considered most important. The an-
tenna is a center-loaded whip with an adjustable
tap on the coil. The coaxial cable feeds the whip
in the usual manner at the base.

In the audio section, a carbon microphone
drive<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>