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TRANSFORMERS
tOR EVERY APPLICATION

Foremost Manufacturers of Transformers to the Electronic Industry

150 VARICK STREET L / NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB"
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 6L-815
TWIN BEAM POWER TUBE

@ 60 w max phone input (ICAS)
@ 75 w max CW input (ICAS)
@ 125 mc freq. at max ratings

T HAT portable-mobile or portable rig you’re build-
ing . . . chances are you’ve already “pegged” the
GL-815 as the v-h-f power tube you want. Compact,
modern—zwo tubes in one—Type GL-815 is your push-
pull final wrapped up in a single efficient package.

Either half of the tube can be used separately, but
common practice is to employ one GL-815 in push-
pull as a final-stage amplifier . . . or, if you wish, as a
Class B modulator tube with first-rate qualities.

For r-f use, input is sufficient to give your medium-
power portable rig all the punch you need for “roving”
work. And the tube’s drive is extremely low (less than
0.2 w at max input), meaning slight additional drain
on your battery power supply.

Design? . .. All that up-to-the-minute tube engineer-
ing implies! Clean, compact structure with short in-
ternal leads, excellent internal shielding, close elec-
trode spacing— plus beam power efficiency! Also, Type
GL-815 is sturdily built for hard service.

PRICE?. .. See your nearby G-E tube distributor, and
be pleasantly surprised at the big dollar-value offered
by the GL-815! Or write direct to Electronics Depart-
ment, General Electric Company, Schenectady 5, N. Y.

ELECTRICAL
CHARACTERISTICS

Cathode (indirectly heated)
Series  Parallel
Filament voltage 12.6v 63 v
Filament current 0.8 amp 1.6 amp

Avg interelectrode capacitances, -
each of two units:

Grid-plate (with

external shielding) 0.2 mmfd
Input 14 mmfd
Output 8.5 mmfd

Tube Ratings for Typical
Operation, Phone (ICAS)

Plate voltage 400 v
Screen voltage 175 v
Plate current 150 ma
Power output 45 w

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL

46) ELECTRIC

181-F14-8880



XTREMELY effective tor reception as well

as transmission, the Deluxe Dual-Three 10-

20 Signal Squirter Antenna is the first rotary

beam offering full performance on both 10 and
20 meters.

Each of the two three-element arrays is
coupled to the line with a separate Inductostub
inductive coupling. This feature provides for
unlimited rotation in either direction without
mechanical connections. Match between an-
tenna and line is so simplified that the Signal
Squirter can be assembled, installed and oper-
ated without tedious, complicated adjustments.

Field strength tests show the three-element
array has better than 30 db attenuation over
more than 180° to the rear, and approximately
40 db front to back ratio.

The strong, but light, Deluxe Rotator is made
of quality materials. Weighing only 56 pounds,
and having a base and top diametet of only 15
inches, the rotator delivers ample torque thru

Deluxe rotator

Easily tuned

precision reducing gears. These are actuated
by non-interfering motors. Mechanism is com-
pletely enclosed and weatherproof. A solenoid
brake locks rotator in position.

The selsyn indicator is synchronized with the
array and always indicates the direction of
the beam.

Center section and cross arms are light in
weight, yet strong. Braced “T"-beam cross acrms
withstand high winds; three coats of the best
synthetic enamel dependably protect them
against weather.

Signal Squirter Kit includes Rotator with
mounted Inductostub assembly, direction indi-
cator, center section, elements and insulators
with all hardware ready for installation.

Detailed assembly and erection instructions
included with each kit. See your Jobber, or
write today for complete details on the Signal
Squirter.

Manufactured under patent number 2,292,791

The DX “Champ’’
on 10 and 20 Meters

Unlimited rotation either direction
Inductostub matched coupling
Two band operation

Positive position lock

High forward directivity
High front to back ratio
Rigid low-loss elements

Durable and efficient
Non-resonant transmission line

Deluxe Rotator

Direction Indicator

AMERICAN PHENOLIC CORPORATION - 1830 S. 54th AVE., CHICAGD 50, ILLINOIS
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Gesenting the NEW MODEL SX-43

quality, precision engmeex-
nt performance and wide frequency range
ium  price. vThe §X-43 offers continuous cover-

[:3 Ask your local dlsfrlbutor for a copy.

VALUE

Never before all these
features at this price

GREATER
PERFORMANCE

~ AM-EM-CW . . . all essential

amateur frequencies from
540 kc. to 108 Mc.

LOWER PRICE

¥1695°

Sets available after
August 1947
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BETTER QUALITY
WITH NARROW BAND [FM]

ExcluSively designed
"VARIABLE
MASTER OSCILLATOR

only $110.0 O (amateur net)

Here is the ‘hottest transmitter item available today.
Packed with outstanding features never before avail-
able in one low-priced unit. Add to the HT-18 one
or two amplifier stages and you have a complete,
high quality transmitter permitting operation on
phone or CW up to 1 KW. Low frequency drift. low
FM distoriion, low hum omd noise level, dual volt-
age regulators and low impedance output. circuit

_all contribute to superior performance that only
" Hallicrafters can provide at this price.

o Ham bands from 3.5 to 30 Mc.

e 15 walts power output on low
frequency bands.

BUILDERS OF

Narrow band FM . . . direct frequency
calibration . . . finger-tip control of entire
station . . . full frequency deviation on
all ham bdnds to 29.7 Mc....only 1/10
the distortion of comparable units . . .
excellent stability . . . clean keying . . .

New LOWPRICE Transmitter

MODEL HT-17

Here's real Hallicrafters transmitter performance
with muximum convenience and economy. This
compact and smartly engineered unit provides cn
honest 15 watts of crystal-controlled CW output on
the amateur bands of 3.5 and 7 Mc. and 10 watts on
14, 21 and 28 Mc. A pi-section matching network,
as well as a link, provides coupling to any type of
antenna or permits the HT-17 to be used as an exciter
for a high power final amplifier. Oscillator stage
uses a type 6V6-GT tube and is automatically
switched to a Tritet circuit when coils for the 3 higher
bands are plugged in. Coil sets extra.

3

hallicrafters rapio

THE HALLICRAFT‘RS CO., MANUFACTURERS OF RADIO

AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A.
Sole Hallicrafters Representatives in Canada:
Rogers Majestic Limited, Toronto-Montreal

OPLE AVIATION RADIOTELEPHONE




Section Communications Managers of the ARRL Communications Department
Reports Invited. All amateurs, especially League members, are invited to report station activities on the first of each
month (for preceding month) direct to the SCM, the administrative ARRL official elected by members in each Section.
Radio Club reports are also desired by SCMs for inclusion in QST. 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, all amateurs |
are invited to join the ARRL Emergency Corps (ask for Form 7).

ATLANTIC DIVISION

lastern Pennsylvania 3BES {Lerry Mathis 623 Crescent Ave. Glenside Gardens
aryland-Delaware-D. C. W3BWT ppa W. Darne 132 Tennessee Ave., N.E. Washington 2, D. C.
bouthem New Jersey W2GCU Ray Tomlinson 623 E. Brown St. Trenton 10
Western New York 2UP Charles I. Otero 4158 Ridge Road, West Spencerport
‘Western Pennsylvania W3KWL Ermnest J. Hlinsky 509 Bee wood Ave. arrell I
CENTRAL DIVISION,
Illinois WOAND Wesley h Marrmer 624 Colle%e Ave, Dixon
Indiana WOSWH Ted K, 550 Eben St. New Haven
Wisconsin W9RQM Reno W (:octsch 929 S. 7th Ave, Wassau, -,
DAKOTA DIVISION
North Dakota Wﬂm—kaymond V. Barne 406 17th St. Bismarck
South Dakota P. H. Schultz 118 N. Yankton Ave. Plerre
Minnesota V\¢ WB Walt,er G. Hasskamp 116 3rd Ave., S.W. Crosby
DELTA DIVISION,
Arkansas WS{’IC Marshall Riggs 4405 Howell Ave. Fort Smith
Louisana WsVT . J Wilkinson, jr. Room 313, Jefferson Hotel Shreveport
Mississippi WSIGW Harold Day . Route 1, Box 111 Greenville
Tennessee W4FLS James W. Watkins 220 North Howell St. Chattanooga 4
GREAT LAKES DIVISION
Kentucky WSIEZ /4 oseph P. Colvin 1653 Beechwoad Ave, Louiaville 4 '
chigan W8SCW oseph R. Belian, jr. 13959 Tuller Ave. Detroit
Ohio WSPNQ William D. Montgomery 1290 Coolidge Ave. Cincinnati 30 '
HUDSON DIVISION. !
Kastern New York W2HZL Ernest E. George 2044 I_exlngton Parkway Schenectady 8 .
N. Y. C. & Long 1aland W2KDC Charles Ham, jr. 200 Harvard S Westbu.
Northern New Jersey - W2IIN John J. Vitale 57 Sayre St. Elizabeth 3 )
MIDWEST DIVISION, !
Towa WIPJR Teslie B.Vennard 2712 Washington St. urlington
Kansas WBAWP Alvin B, Un h N. Terrace Drive Wichita 6
Missouri WoOUD Mrs. Letha A. Dangerfield 411 Moffett Ave. oplin )
Nebraska W¢POB Roy E. Olmated 101 Arikari Ave. Wauneta
NEW ENGLAND DIVISION, !
Connecticut WIKQY hdmund R. Fraser rA(water St. Weut Haven i
Maine WIGKJY F. Norman Davis FD 1 d Orchard Beach !
Eastern Massachusetts WIAL Frank L. Baker, jr. ‘ll Atlantic St. North quncy 71 .
Western Massachusetts WI1AZW Prentiss M. Bailey 62 Dexter St. Pittsfield
New Hampshire 1AX John H. St.ouxht.on RFD 2 Claremont
Rhode Island WI1HRC Clayvton C. Gordon 70 Columbia Ave., Gaspee Plateau, Providence §
Vermont WIND. Gerald Benedict 23 Foater St. Montpelier
NORTHWESTERN DIVISION.
Alaska K7CBF August G. Hiebert c/o0 KFAR airbanks
Idaho W7IWU K. Ross 1017 East Jefferson St. Boise
Montana W7EQM Albert Beck 2326 Ambherst Ave. Butte
{)regon WT7THAZ Ra.legzh A. Munkres Box 744 Baker
Washington * W7EHQ Norberg P, O. Box 281 teilacoom
. PACIFIC DIVISION.
Hawa.d KHOEL ohn Souza ‘Wailuku, Maul
WiCcX . Arthur Sowle Box 2025 eno
Santa C!an Valley W6BPT Roy E. Pi am 1061 Fremont St. Santa Clara
Kast Bay W6TI Horace R. Greer 414 Fairmount Ave. ()akland 11
San Franclsco WONL Samuel C, Van Liew 215 Knowles Ave. City
Sacramento Valley W6MGC John R. Kinney 5240 Jay St. bacrnmento 16
Philippines * KAICB Craig B. Kenn 25 Roosevelt Road Francisco Del Monte.
uezon
San Joaquin Valley W6PSQ James F. Wakefield 2940 Adoline Ave. resno
e ROANOKE DIVISION, i
North Carolina W4CYB ¢/0 Duke Power Co. Charlotte 1
South Carolina W4B§E/ANG 3422 Rosewood Drive Columbia 25
Virginia W4JHK Walter Bullington 1710 Oak Hill Lane, Rt. 1, Richmond 23 !
West Virginia Donald B. Morris 303 Home St. Fairmont .
i ROCKY MOUNTAIN DIVISION.
olorado ng\/'[‘ Glen Bond 2550 Kendall Denver 14
tah-Wyoming WINPU Alvin M, Phillips 3887 Quincy Ave. Ogden, Utah
SOUTHEASTERN DIVISION i
Alabam: W4GB f.awrence J. Smy! 808 Winona Ave. Montgomery
F,ast.ern Floridl‘ W4BYF acArthur 899 N .E. 92nd St. Miami
w estern Florida 4MS Lt. Comdr. Edward J. Colling 1003 East. Blount ‘st. Pensacola
%i W4HY Thomas M, 870 Oak Hapeville
West ndies® (Cuba-P.R.-V.L) KP4KD Everett Mayer P.O. Box 1061 San Juan S, P. R,
SOUTHWESTERN DIVISION
Loa Angeles WeQWZ Ben \W. Onstenk 9631 3rd Ave, Inglewood
rizona WI7MLL Gladden C. Elliott 1408 West Fresno St. Tucson
San Diego W6GC Irvin L. Emig 4852 Marlborough Drive San Diego )
) WEST GULF DIVISION _ j
Northern Texas WSDAS N. C. Settle 291 1 Elm St. Dallas :
Oklahoma SHX Bert Weidner Crescent I
Southern Texas WSHIF Ted Chastain 3037 So, Staples St. Corpus Christi '
New Mexico WSHJF J. G. Hancock . E. Nevada St. Portales
MARITIME DIVISION I
Maritime (Nfid. & Labr. att.) VEIDgQ A. M. Crowell 69 Dublin St. Halifax, N. S.
ONTARIO DIVISION
Ontario VE3DU David S. Hutchinson 827 Lovett St. I.ondon, Ont. '
QUEBEC DIVISION |
Quebec VE250 Gordon F. J. Phelan 4829 Isabella Ave. Montreal, Que, !
VANALTA DIVISION, i
Alberta VEOL% W. W, Butchart 10740-107 St. Edmonton, Alta. |
British Columbia VE7W. W.W. Storey 3915 W. 32nd Ave. Vancouver |
Yukon AK W. R. Williamson P.O. Box 137 \Vh.\t,eho.rse. Y.T. ]
PRAIRIE DIVISION i
Manitoba VE4AM A. W. Morley 26 Lennox St. St. Vital |
Saskatchewan VESCO Norman Thompson 1120 7th Ave., N. W. Moose Jaw !
IR - EE———— R— X

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




Speak out...
and be Heard!

Ouverncome Room

Reverberation. . .
Cut thnougl QRM

The Only High Level Cardioid Crystal
Microphone with Dual Frequency Response

You can sit back and relax . . . when you call
with the CARDAX., E.V Mechanophase*
unidirectivity overcomes room reverbera-
tion, permits working at greater distance
from microphone. Dual Frequency Response
gives you high fidelity for clear channel og
rising characteristic for extra crisp speec|

signals that cut through QRM. Brings more NO FINER CHOICE THAN

and better QSQO’s. For DX or Rag-Chewing, ®

there’s nothing like it! Smart looking, too!

CARDAX, Model 950, lists at $37. g “YOTCL
Anthorized Distributors Everywhere

ELECTRO-VOICE, INC., BUCHANAN, MICH. Export Division: 13 East 40th St., New York 16, N. Y. Cables: Arlab

Send for Catalog 101
[ k4 3 Get valuable data on
“Cardyne"” Cardioid Dynamic Crystal—Model 910 High Fidelity Dynamic | “Comet” Crystal Model 902 | today’s most cam-

Models 731 and 726 Dynamic—Model 610 Model 630 Dynamic—Model 601 plete microphone line.

*Patent Pending. Crystal Microphones Licensed under Brush Patents




SYLVANIN'S NEW OSCILLOSCOPE, Type 131—
The Ideal Jnitrument ror rRaPID RECEIVER

ALIGNMENT AND TROUBLE - SHOOTING!

Now quickly and easily solve problems en-
countered in radio electronic and transmit-
ting equi} ment with this new Sylvania-
developed instrument. This Oscilloscope,
Type 131, is especially useful in.trouble-
shooting, rapid recceiver alignment, distor-

tion locating and modulation measuring.

The controls are easily accessible, clcarly
marked. Lightweight visor cffectively shades
face of 3-inch cathode ray tube, permitting
use of the instrument in a well-lighted room.
Tube is shock-mounted and shiclded against
stray fields. Sylvania Electric Products I n(;.,
500 Fifth Avenue, New York 18, N. Y.

Cabinet is steel con-
struction,ventilatedwith
louvers, finished in at-
tractive pearl-grey
baked enamecl. Easily
carried ; weighs only 18
pounds. Eight-foot
porwer cord provided for
quick and casy installa-

tion.

SEE YOUR SYLVANIA DISTRIBUTOR!

SYLVANIA N ELECTRIC

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

8




Total Energy Radiation in Watts
Per Square Centimeter
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TEMPERATURE IN oC’

. . . in power and rectifying tubes

GRAPHITE Anodes offer much higher thermal emissivity than
metallic anodes—tantalum, tungsten and molybdenum. So Graphite Anodes
dissipate far larger amounts of energy at lower temperatures than do
metallic anodes. This property gives Graphite Anodes a reserve of plate
dissipation that enables them to carry large overloads. Tubes with Graphite
Anodes have proved invulnerable to overloads of several times their normal
rating!

) Graphite Anodes are proved rugged, stand up to mechanical and
electrical abuse. The advantages of Grabhite Anodes add up to all-around
operating superiority and longer tube life. These advantages are yours

. .. specify tubes with Graphite Anodes!
. @ 22

.,@D Makers of the Finest Graphite Anode Tubes
Speer specify SPEER GRAPHITE

CARBON COMPANY brushes - contacts - welding electrodes - graphite anades- rheostat discs- packing rings- carbon parts
CHICAGO * CLEVELAND *DETROIT MILWAUKEE*NEW YORKPITTSBURGH

ST. MARYS, PENNA,

9



is a noncommercial assoc:ohov__ 'of rad«o amofeurs, bonded fo
the promotion of “interest in. amafeur radtofmmmumcahon ar

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,: cmd,:fpr__

the maintenance of fraternalism and a high standard of conduct,

It is.an"incorporated association without capital stock, chartered .

under the laws of Connechcut Its_affairs dre governad by a Bo

of Durecrors, elected every two years by the general membershl .
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“It Seems 10 Us...”

A WELCOME HAND

Although no one knows the precise number,
in the past year about 8000 new licensees
entered the amateur ranks. We're mighty
“glad to have you aboard,” OMs. We know
that amateur radio needs an appreciable
amount of new blood each year in order to
remain a live and healthy family. Actually,
we feel a special kind of down-deep warmth
for you, perhaps because you take us back to
our own beginnings and the evening we sat
down to pound out our own call letters for the
first time.

But right now there’s one thing that worries
us just a little. It’s that we hear a lot of you
are heading straight toward the ’phone bands
for your first contacts, solely because you fear
the boys on c.w. are too fast for you and can’t
be bothered with the slower code speed of the
usual newcomer.

Shucks, OMs — tain’t so. We all had to
start sometime, and most of us pretty well
remember and appreciate our own early diffi-
culties. When on c.w. we’re ready and willing
to lend a helping hand anytime to assist you
in gaining that operating confidence so neces-
sary to the enjoyment of any kind of amateur
communication. We’ve always encouraged the
use of c.w. by the new amateur, just as we
have urged that the first transmitter and
receiver be home-built. C.w. is the basic form
of amateur communication, a training class
you should not cut. Don’t shy from Al simply
because of the fear your code speed is a bit on

the shaky side. Give us a cull and request-

QRS. We’ll be more than glad to comply.

But before we finish this Dutch-uncle rou-
tine, we want to say you must show that you
have the desire and the initiative to improve
your operating techniques and ability. Bear
in mind that a poor operator is considered a
“lid” only when he refuses to try to acquire
operating skill. Get yourself a copy of Operat-
ing an Amateur Radio Station, free to ARRL
members from Hq. on request, and make use
of the efficient and practical procedures there
specified. Then you can be sure you’re off on
the right foot.

So come on in, OMs, and join the fun on
c.w. Find out for yourselves how co8perative
the old-timer gang really is. For our part,
we’ll try to make every day a get-acquainted
party. And we hope your first contacts are as
pleasant as the one recounted below in an
editorial reprinted from the February, 1933,
issue of QST.

e -f. H.

NIPPERS

Ever hear of “nippers”’? It’s a British

expression — some of us Americans may need
enlightenment. A nipper, be it known, is a
cub — & beginner — a neophyte. Yet, to us,
the word has always conveyed an atmosphere
of verve and enthusiasm and youthful zest
that isn’t present in any of the other almost-
synonymous terms. We’ve liked the word, for
that reason, when we think of beginning ama-
teurs. Brand-new amateurs. Young and hope-
ful ones. Nippers . . . egad!
. Well, what we really want to get at is the
idea of being courteous to beginners. Every
once in a while, you know, some nipper writes
us a letter filled with gratitude and a love of
the world in general. In practically every case
the reason behind the letter — and the feeling
—-is that said nipper has just started in the
amateur game, had worked some well-known
station, and that the OM of the w.k. station
had been considerate and kind to the nipper.
Invariably, such an experience causes the
heart of the nipper to overflow with love of his
fellow-amateur, and from that time on all
amateurs are the salt of the earth.

Such a letter drifted in here a few days ago,
and it reminded us that when we stop to think
of it our own beginnings were similar. We
lived in Washington, then, and our first halting
steps as an amateur were with a half-inch
spark coil. It is, perhaps, needless to say that
this was many years ago-—- more than we
begin to like to contemplate. But we got on
the air, finally -~ somewhat nervous, decidedly
self-conscious, more than a little doubting our
ability to become an amateur at all. An initial
rebuff would have sent us back to silence for
another six months or year; a slight boost



would raise us to the heights. After all, when
one breaks into the game, gets on the air for
the first time, all other amateurs seem part of
a glorious brotherhood, with ourselves the sole
outsider, hesitantly going about the business
of seeing if we, too, can enter the charmed
circle. Every amateur, already on the air, is
to our minds an accredited representative of
the whole group, and speaking for it. An un-
pleasant experience with the first station we
work, and it is not unlikely we will go away
from there disillusioned, hating all amateurs.
We went on the air one afternoon. We didn’t
dare call another station. So we decided on a
(CQ, having a sneaking idea in the back of our
head that this was a safe and cautious way

to go at it. We could always pretend to have

missed a reply, if the fellow behind it seemed
too fast for us. We CQed . . . and then, to
our utter dismay, an almost immediate answer
boomed out from the crashing rotary of 3 — -,
an amateur who sat in the seats of the mxghty,
one of the foremost stations in the country.
Pretend not to have heard him? Impossible —
he lived on the other side of the same town!
There was only one thing to do and with
shaking and clammy hand and the sweat of
dispair on our brow we did it; we acknowledged
the reply and, deciding to have it over with us
quickly as pos51ble, stuttered on to say we were
having our first QSO as an amateur. Then we
sat back, waiting for the axe to fall, waiting
mlserably for the terse sign-off that would
indicate we were too small fry to bother with,

Ah, what a beautiful world it is, after all.
And what a pleasant day that partlcular day
was. We still remember it. For 3 — — came back,
slowly and patiently, and asked us where we
lived, welcomed us on the air and for half an
hour kept pace with our plodding efforts, tell-
ing us about a club where most of the real
amateurs went, inviting us over to his shack
(we never had the nerve to take him up on it,
but the mere invitation was enough), en-
couraging us in innumerable small ways and
finally signing off with warm good wishes. It
was too much for us. Amateur station ‘“AB”
(circa 1913) then and there went off the ether
for the rest of the day, and we had to rush
upstairs to tell the folks all about it and what
a fine thing amateur radio was, and what great
fellows amateurs were . . . all amateurs! It
is one of the twists of fate that we never again
worked 8 - — or even met him personally, but if
he were to walk in the office while we are
writing this we know we’d still feel that
personal friendship toward him which was
engraved so deeply twenty years ago.

An exaggerated account, or a unique ex-
perience? We think not. The letters we get
nowadays prove such things still go on. And
it is within the power of every one of us now
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on the air to hand out similar encouragement
to such new hams as we may work tonight, or
tomorrow, or next week. It takes but a few
moments to buck up the newcomer, to show
him g helping hand, and welcome him into the
fraternity. It cosbs us but little, and the returns
in goodwill are 'way out of proportion to the
effort expended.

Now that January has come and gone, and
we've broken all the usual resolutions we
made —— and expected to break — it might
not be a bad idea to make a couple that will
stick. And for us amateurs, it seems to us that
one of the first might well be a determination
to be tolerant with the stumblings of the
beginner, to give a welcoming hand to the
nippers of amateur radio. LI B

A.R.R.L. QSL BUREAU

FOR the convenience of American and Canadian atnateurs,
. the League maintains a QSL-card distributing system
which operates through volunteer District QSL Managers
in each call area. To secure such foreign cards as may be re-
ceived for you, send your district manager a stationer’s size
No. 10 stamped self-addressed envelope. If you have reason
to expect a considerable number of cards, put on an extra
stamp 8o that it has a total of six cents postage. Your own
nawme and address go in the customary place on the face, and
your station call should be printed prominently in the upper
left-hand corner. If you have held other calls in previous
years, submit an envelope for each such call to the proper
manager ~—- there are many thousands of uncalled-for curds
in the files.

W1, K1 — Charles Mellen, W1FH, 320 Cornell St., Boston,
Mass,

W?\‘ K2 — Henry W. Yahnel, W2SN, Lake Ave., Helmetta,

w3, K3 — Maurice W. Downs, W3WTU, 1311 Sheridan St.,
N. W., Washington 11, D. C.

W4, K4 —-Edward J. Collins, W4MS, 1003 E. Blount St.,
Pensacola, Fla.

‘W5, K5 — L. W, May, jr., W5AJG, 9428 Hobart St., Dallas
18, Texas.

W6, K6 — Horace R. Greer, W6TI, 414 Fairmount Ave.,
Oakland Calif.

W7, K7 — Frank E. Pratt, W7DXZ, 5023 S. Ferry St.,
Tacoma, Wash.,

W8, K8 — Fred W. Allen, W8GER, 1959 Riverside Drive,
Dayton 5, Ohio,

W9, K9 — F. Claude Moore, WOHLF, 1024 Henrietta St.,
Pekin, IIL

Wg, Kd — Alva A. Smith, WgDMA, 238 East Main St.,
(aledonia, Minn.

VE1 — I.. J. Fader, VEIFQ, 125 Henry 8t., Halifax, N. S.

VE2 — Austin A. W, Smith, VE2UW, 6164 Jeanne Mance,
Montreal 8, Que.

VE3 — W. Bert Knowles, VE3QB, Lanark, Ont.

VE4 — . J. Campbell, VE4CC, 276 Ash St., Winnipeg,
Manitoba.

VES5 — Fred Ward, VE50P, 899 Connaught Ave., Moose
Jaw, Bask.-

VE6 — W. R. Savage, VESBEQ, 329 15th St. North, Leth-
bridge, Alta.

VEI.}? -C—- H. R. Hough, VE7HR, 1785 Emerson St., Victoria,

VE8 — Yukon A. R. C., P. O. Box 268, Whitehorse, Y. T.

KP4 — E, W. Mayer, KP4KD P. O. Box 1061, San Juan,
P. R.

KZ5 — Bignal Officer, KZ5A A, Quarry Heights, Canal Zone.

KH6 — Andy H. Fuchikami, KH6BA, 2543 Namauu Dr.,
Honolulu, T.H.

KL7 —J. W. McKinley, KL7CK, Box 1533, Juneau,
Alaska.,

QST for



Meteor Detection by Amateur Radio
A New Field of Observation
BY OSWALD G. VILLARD, JR.,* W6QYT

rapidly-expanding body of knowledge now

being assembled on the ionosphere is the
subject of meteors and their effect on radio prop-
agation. In a previous article,! the author told
how Doppler whistles, caused by meteors enter-
ing the ionosphere, can be heard on the signals
of high-power short-wave broadcasting stations.
The purpose of this account is to describe a
method of hearing meteor whistles and other
effects on the signals of ordinary amateur sta-
tions, using straightforward receiving techniques.
An amateur station can, in fact, be used for
“counting” meteors automatically, with a sensi-
tivity far greater than that of the human eye.
That meteors can thus be painlessly ‘counted,”
when the sky is overcast or bright with daylight,
should be of considerable interest to astronomers
as well as to radio engineers concerned with the
behavior of the ionosphere, for the new technique
of meteor detection by radio promises to yield
valuable information in both fields of knowledge.
Meteor spotting therefore provides the inquisi-
tively-minded amateur with an interesting oppor-
tunity to put his hobby to use in gathering worth-
while scientific information.

Meteors are much in the spotlight of public
attention these days, because the V-2 and similar
rockets are rapidly encroaching on that domain
of the upper air once inhabited exclusively by
shooting stars and fireballs. An important ques-
tion is: what happens when these two different
manifestations of matter collide? Will the embryo
space ship be completely destroyed, or only
punctured like a partridge riddled with buckshot?

These and similar interesting speculations are
left to the Jules Vernes of our time. As far as the
present discussion is concerned, it suffices that
radio has been shown to provide a new tool for
the study of meteors. In view of cosmic hiss and
solar static, radio equipment may some day be as
commonplace a piece of astronomical gear as the
telescope.

!N interesting and little-known portion of the

Some Facts about Meteors

Meteors are, in a very real sense, the driftwood
of outer space. They are simply particles of mat-
ter — the rubble left over, perhaps, when our
solar system was constructed. The particles are
graded as to size: the very largest, fortunately,

* Department of Electrical Engineering, Stanford Uni-
versity, Calif.
10. G. Villard, jr., QST, p. 59, January, 1946, :

July 1947

e You’re combing through the DX bands
when suddenly there’s a strong burst of
signal which rapidly dies down into the
background. Where did it come from,
and why? The ‘“why’ was probably a
meteor trail; this article tells how to use
these signals from shooting stars for
systematic meteor observation, night or
day, good weather or bad.

are quite rare; yet the very smallest are so numer-
ous that counting them strains the imagination.
Particles large enough to survive the plunge
through our atmosphere are called meteorites.
There is a crater in Arizona one mile in diameter
and 600 feet deep, caused in prehistoric times by the
impact of one of these visitors hurtling in from
outer space.

The meteors one sees ordinarily are astonish-
ingly small in size — perhaps as big as a pea. On
an average night the casual observer will see be-
tween two and eight meteors of this size per hour.
If a count like this could be maintained over the
entire surface of the earth for a period of twenty-
four hours, the grand total would be about 24
million meteors. If all the meteors of all sizes
which strike the earth every 24 hours could be
counted up, the total would come out to be some
eight billion meteors!

The most remarkable thing about meteors is
their speed. We must think of the brilliant flash
of a falling star as being caused by an object
hurtling through space at something like 25 miles
per second, or about 50 times as fast as the V-2.
It is small wonder that when these tiny pellets
of cosmic dust collide with particles of our at-
mosphere, a violent reaction ensues. Those air
molecules unfortunate enough to find themselves
in the path of a meteor are given a tremendous
acceleration by the impact. Glancing off at vari-
ous angles, they in turn collide with other mole-
cules, and so forth. The resulting agitation is not
unlike that produced by the passage of electricity
through the rarified upper air, and the result is a
visible glow similar to that of the gas in a neon
sign. The same ionization that produces the glow-
ing streak, or tail, of the meteor, can also reflect
radio waves. Another example of a visible glow
produced by ionization is the aurora borealis,
which is caused by a mechanism as yet not too
clearly understood. Six-meter enthusiasts who
have made DX contacts by pointing their beam
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arrays directly at the aurora, thus bouncing sig-
nals back from its sides, have taken advantage of
the reflective properties of an ionized region.
Most meteors are distributed more or less uni-
formly in space and appear at random intervals
from random directions. There are certain times
of the year, however, when these sporadic meteors
are supplemented by clouds of cosmic dust parti-
cles all traveling in the same direction, which
produce displays called meteor showers. The
shower meteors are bits of matter sloughed off by
comets, and they follow along the same path as the
parent comets even though the comets themselves
may have long since burned out or disappeared.

Whistles & Bursts

The effect of meteors on radio propagation has
been speculated upon and studied for many years.
Tonosphere investigators in 19332 found a change
in the over-all level of E-layer ionization during a
meteor shower. Later, sudden unexpected rises
and dips found in charts of radio field strength
were traced to meteors.? In 1941 reflections from
meteor trails were detected on ionosphere echo-
sounding records.? Not long thereafter, the Dop-
pler whistles caused by the motion of the meteor
trails were discovered,® and during the war 100-
megacycle radar echoes from meteor ionization
were identified and reported.® Moreover bursts of
signal received beyond the normal range of f.m.
stations were connected with meteors.”

Recently, however, research in this field has
gone ahead rapidly. During the Giacobini-Zinner
meteor shower of October 9, 1946, the wartime
radar detection of meteors was duplicated with
great success,® while at both Stanford Univer-
sity 2 and at Harvard University !° meteors were
detected by their Doppler whistles as well. If
there had been any doubts up to that time that
meteors were the cause of the effects previously
noted, they were removed on what meteor inves-
tigators will remember as **G-Z day.”

Each meteor, entering the ionosphere about 50
or 60 miles up, produces a thin cylinder of very
intense ionization until it is burned out or dissi-
pated. Oddly enough, only some 10 per cent of
the total energy in a meteor is wasted in friction;
the remaining 90 per cent is spent in producing
ionization. Moreover, the speed of a meteor
changes very little (perhaps 10 per cent) during
its brief life, and its course is, for all practical
purposes, a straight line.

2 Mitra, Syam and Ghose, Nature, p. 533, Feb., 1934,

$J. A. Pierce, Proc. I.R.E., p. 892, July, 1938.

41, A. Pierce, Physical Review, p. 625, 59, 1941,

5 Chamanlal and Venkatamaran, Electrotechnics, p. 28,
1941.

8 (. P. Ferrell, Physical Review, p. 32, 1946.

7 Blectronics, p. 105, Jan., 1945,

8 Bateman, McNish, and Pineo, Science, p. 434, Novem-
ber 8, 1946.

9 L. A. Manning, et al., Physical Review, p. 767, Nov.,
1946.
103, A. Pierce, Physical Review, p. 88, Jan., 1947
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It is conjectured that the intense ionization
contained in the thin cylinder rapidly diffuses
outward, thus increasing the diameter of the
ionized region. However the intensity of the ion-
ization co<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>