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UTC was the largest supplier of transformer components in World War
Il. Present UTC production is on o similar basis. Hlustrated below are a
few of the thousand military types in UTC 1950 production.
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Save the bother with G.E.’s
better-shielded GL-813!

| —
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Filament voltage
Filament current
Max plate voltage
Max plate current

Frequency at max ratings

Its large ground-plane barrier is an ex-
ample of the superior shielding in Gen-
eral Electric's GL-813. By adding the cus-
tomary short external base shield, you have
as fine protection from feedback as may
be obtained.

G. E., therefore, gives you an 813 which
is so thoroughly shielded that you can go
to the higher frequencies, such as 10
meters, with every chance to avoid neutral-
izing. This means a simpler circuit. .. puts

you in the select group of amateurs who

congratulate themselves that the neutral-
izing job—often bothersome—is the other
fellow’s, not theirs.

Besides its superior shielding, the
GL-813 shows, from cap-terminal to base-

GL-813 BEAM POWER TETRODE

10v

5 amp
2,250 v
225 ma
30 mc

pins, the evidence of G-E engineering that
always strives to make a good product still
better . . . of G-E precision manufacture
satisfied with nothing less than top quality
in every tube that is built, tested, cartoned,
and shipped.

When installed, the GL-813 proves itself
not only a grand performer, but a tube that
needs minimum drive—meaning economy.
For example: using only 8 w of driving
power, two tubes in Class C Telegraphy
service will give you 750 w output!

Study General Electric’s great GL-813 at
your nearby G-E tube distributor. Ask for
full details about its outstanding perform-
ance. Or write Electronics Department,
General Electric Co., Schenectady 5, N. Y.

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL @B ELECTRIC

184=-KAA4



PROGRESS REPORT ON THE KW-=-1

Since the KW-1 one-kilowatt amateur trans-
mitter was announced, the engineering model
has been subjected to a series of operational
shakedowns by Collins engineer-amateurs.

In actual daily service as a ham communi-
cations transmitter, the rig has proved basi-
cally sound and a joy to operate. Amateurs
'we have worked have spontaneously remark-
ed on its power — seemingly greater than
kilowatt — and its excellent audio.

Continuous use has suggested several im-
provements, which have called for minor

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

changes in engineering design. These changes
are nearing completion as this message goes
to press.

All materials were ordered months ago.
Delays in delivery to us of some components,
notably transformers, have been encountered.
Suppliers of these components believe they
can make delivery within six months, KW-1
production will commence as soon as all
materials are received. We hope to be able
to start shipments to Collins distributors
next fall,

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 West 42nd Street, NEW YORK 18

2700 West Olive Avenuve, BURBANK
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famous throughout
! the world . ..

i

Hallicrafters preci-
sion instruments
have been sold in 89
countries, used by 33
governments. They
are remenibered

by veterans, prized
by experts, and
preferred by radio
amateurs through-
out the world

who want a radio
that is all radio.

° j
a I c ra +E r S Hallicrafters Block Long Main Plant—Chicago, lIF.

" The Radio Mani Radio”

e BIGGEST “SHarrre Gizret”’in the World ...

From the block-long building above comes

more Ham equipment than any place else in the
world. Its elegant Georgian design gracefully
conceals the modern precision Iaboratories and
humming production lines within.

[ XXX ]

You've read about it, you’ve heard about it,
now here it is—with the most wanted
features, at the lowest possible price.

DUAL CONVERSION (1650 ke and 50 ke)—
more usable selectivity than the
best crystal.

$-76 $169.50 GIANT 4-in. “8" METER—calibrated in
€W DUAL CONVERSION RECEIVER microvolts and **S’* units.
* WITH 50-KC 1-F
: OTHER FEATURES: Four bands 538-1580 ke,
. 1720 ke to 32 Me. Calibrated electrical
® - bandspread. 5 position selectivity.
~7 1. 11-tube Doubl e et = . N
‘f,’,flfe'"ion l::c:iv:: 233 ke Sensitivity 2 microvolts or better with
to 85 Me. 46-56 Mec. -5 watt output. 9 tubes plus
Crystal filter...... $199.50

regulator, rectifier.
SR~75. New, complete
Transmitter~Receiver.
Tdealfor novice class. $89.95
°
°
0000000000000 000ss000se0 s

R-46 SPEAKER

New 10" PM in Satin black
cabinet. 80 to 5000 cycle
range. 500-ohm matching
transformer. 15" wide, 107"
high, 104" deep....$19,95

the halhcraHers ¢o.
WORLD'S LEADING MANUFACTURER OF PRECISION RADIO & TELEVISION ¢« CHICAGO 24, ILLINOIS
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ADDR

UNKNOWN

A man without an address is like a man without o J§
country. Even his best friends never know where to
find him! He misgses all the bequtiful, worthwhile
things in life, Your radio “address” is the frequency
on which you operate. Although you may share it
with others your “spot” in the band becomes a treas-
ured and personal thing . . . the key to your amateur
enjoyment. PR Precision CRYSTALS give you the fin-
est, most siable, frequency conirol the art has devel-
oped. With « PR CRYSTAL in your rig you KNOW
where you are . . . you know you will STAY THERE!
Every PR is UNCONDITIONALLY GUARANTEED.
Order from your jobber.

20 METERS, Type Z-3, $3.75 « 40, 80 AND 160 METERS, Type Z-2, $2.75

Since vl 1934
N
USE AND KNOW WHERE YOU ARE

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

ial elected by members in each Section.

Radio Club reports are also desired by SCMs for inclusion in OST. All ARRL Field Organization appointments are
now available to League members. These include ORS, OES, OPS,
applications for SEC, EC, RM, and PAM,
in the United States and Canada are invited to join the ARRL Emergency Corps (ask for Form 7,

P S —
* ()fficials appointed to act temporarily in the absence of a regular official.

ATLANTIC DIVISION.

, OO0 and OBS, Algo, where vacancies exist SCMs desire
In addition to statxon and leadershtp appointments for Members, all amateurs

Fastern Pennsylvama WIBES Jerry Math 617 Crescent Ave. (lenside
Maryland-Delaware-D.C, W30OMN lames W, Jol hn 29 Fawcett St Kengington, Md.
Southern New Jersey W2ASG fyr. Luther M Mkitarian 500 Warwick Road Haddonteld
Western New York wa2pGT Harding A, Clark RED Manlius
Western Pennsyivania W3KWL Ernest J. Hlinsky 509 Beechwood Ave. Barrell
CENTRAL DIVISION
Hlinois WORVY floyd E. Hopkins 27 Lynch St. Figin
Indiana VIRE W. E, Monigan 504 East Ewing South Bend 14
Wisconsin WIRQM Reno W. Goetsch 929 S, 7th Ave. Wausau
DAKOTA DIVISION
North Dakota WeIWY Rev, Lawrence C,
N trandenaes $t, Andrew’s Church Westhope
South Dakota WINGM 1. 8. Boasherg 509 Idaho Ave., S.E. Huron X
Minnesota WOMXC Charlies M. Bove 16113 E, Lake St. Minneapolis 7
DELTA DIVISFON
Arkangas WSDIRW ir, Jjohn L, Stockton P, (! Box 302 Stloam Springs
Loutstana WSGHF Raohert K, Barr x 446 Springhil]
Missigsippi WS5JHS Norman B. Fceha.n P, U Box 491 Crulfport
‘ennesgee . W4AFT D. G. Stewart Mu:Alice Drive Fountain City
. GREAT LAKES DIVISION.
Kentucky WIKKG 1. W, Lyle e, jr. JeHersontown
Michigan WRDLZ Norman C, MacPhail 1340 Gnddmgs S.E, Grand Rapids
Cthio WSHGW Leslie Misch 21380 Mastick Rd. Cleveland 26
- HUDSON DIVISION
Eastern New Vork W2CLL Ceorge W Qleeper 76 Fuller Road Alban;
Y. C. & long Island W20BU Creorge V. Cooke 828-31 239th St, Be]lcrose 6, L. 1,
Northern New Jersey WINKD Thomas J. Ryan, jr. 1082 Anna St. Whzabeth 4
MIDWEST DIVISION.
lowa werp William G, Davis 3rd S Mitchellville
Kansas WRICY Earl N. Johnston 624 Raoe,evelt Vopeka
Missouri ¥ WOHUTL H. Glenn Lipscomb 4()() Iidereen Drive hpringtield
Nebraska W@OED Secott H. Davison 3 North Nye Ave, Fremont
NEW ENGLAND DIVIS!ON
¢ onnecticut WIiVE Walter 1., Glover Glover Ave. Newtown
Maine Wivy Manley W, Haskell 15 Hemlock St. Portland
Eastern Magsachusetts WIALP Frank L. BRaker, jr. 91 Atlantic St. North Quincy 71
Western Magsachusett. WIEO Victor W, Paounoff 26 Denton Circle Springhbeld
New Hampshire WIINC Norman A, Chapman ‘)8 South St. Concord
Rhode Island WICIH Roy R. Fuller 17 Ledge Road East (reenwich
Yermont. WINLO Burtis W Dean P 0, Box 81 Burlington
NORTHWESTERN DIVISION. -
Alaska KL71G C‘harles M. Gray Box 1237 Douglas
Idaho Ww7iwu Alan K. Ross 2105 Trene St oise
Montana WIKGT 421 Yellowstone Ave, Billings
Uregon W’IM% J 519 N.W. Ninth Pendleton
Washington W7CZY Laurence Sebring Route 2, Box 384 Everett
- - PACIFIC DIVISION.
Hawaii WHORU John R, Sanders w/o Mackay Radio & Tele- Honolulu
V graph Co. Inc,, Box 2993
Nevada W7BVZ arroll W. Short, jr. 1608 Arizona St. Boulder City
Santa Clara Valley WoLZL Roy [, Couzin 7 Englewaood Ave. i.os CGratos
Bast Bay WweTlL Horace R, Greer 414 Fairmount Ave. Uakl'xnrl 11
San l«rdnmsco . WEATO R. K. Czeikowitz 243 Colon Ave. San Francisco 12
Sacramento Valley* W6CKV \Willie van de Kamp RED 1, Box 492A Chico
San Joaquin Valley WEFYM E. Howard Hale 741 E. Main St. Turlock
ROANOKE Dl’VISlON
North Carolina WADCC Herman P, Jolitz 2. Box 48 Clinton
South Carolina WAEAZ Wade H. Holland 0, Box 116 Uireenville
Virginia W4FF H. Edgar Lindauer Route 1, Box 431 Aunnandale
West Virginia WRIM Donald B. Morris 303 Home St. Fairmont
ROCKY MOUNTAIN DIVISION -
{ olorado VV?I%Z M. W, Mitchell 1959 Uinta St. Denver 7
(tah wris 1. eon'\rd K, llmmerman House 4 Saltair
Wyoming* W7HNI A, PO Box 786 - illette
bOUTHEASTERN DIVISION... ;
Alabama W4LEN Lewts C, Garrett 818 Maplew: Anniston
Hastern Florida WAFWZ John W. Hollister 3800 Sprmgmld Blvd Jacksonville
WPscern Klorida* W4MS Edward J. Collina 1003 E. Blount St. Pensgacola
Crreors wW4zZD) {ames P, Born, ir, 25 Hirst Ave,, Atlanta
West lndxes (Cuba-P.R.-V.I) KP4DJ William Werner 563 Ramon Llovet Urb. Truman, §
Rio Piedras, I'. R,
(’anal Zone KZ5AW Everett R. Kimmel Box 264 Gamboa, C. Z.
— SOUTHWESTERN DIVISION -
.08 Angeles* WETO X Vincent J. Haggerty 1017 Indio Muerto St. Sunta Barbara
#rizona WIMID {dm Kenned \X 4511 N. 8th St, Phoenix
San Diego W6YYM rs. Ellen White 3677 Wightman St. San Diego
WEST GULF DIVISION.
Northern Texas WSBKH William A, Green 1834 Umverﬁlw Blvd, Abilene
Oklahoma WSAHT/AST Frank E. Fisher 104 East 11th St. Pawhuska
Southern Texag WSFJEF Dr, Charles Fermaglich 618 Medical Arts Bldg. Houston 2
New Mexico* BIW Richard J. Matthias P.O. Box 548 state College
MARITIME DIVISION . .
Maritime (Nfid. & Labr. att.} VEIDQ A. M. Crowell 69 Dublin St, Halifax, N. 8.
_...ONTARIO DIVISIO - =
tntario VEJIA (5. Eric Farquhar 16 Emerald Crescent Burlington, Ont.
- QUEBEG DIVISION . . .
fJuebec VE2GL {rordon A, R. No. 1 Ste. Genevieve de .
Pierrefonds, P, Q.
VANALTA DIVISION. -
Alberta VE6MJ Sydney T, Jones P, O, 373 Edmonton, Alta.
British Columbia VEIFB hmest Savage 4553 Wcst 12th Ave, Yancouver
“ukon VESAK W R, Williamson P, 0. Box 534 Whitehorse, ¥, T
!’RAIRIE DIVISION = 7
Manitoba VE4AM A. W, Morley 26 Lennox Ave. St. Vital
Saskatchewan VESHR Harold R, Horn 1 King St. Saskatoon
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Plenty of sensitiv-
ity for far-distant
stations, even
where ordinary
receiving sets fail.

Long warve model
Zets airport towers
and ranges—ideal
for plane owners.

Long wave model
gets marine bea-
cons, gives rough
“DF* bearings if
ever needed.

orid’s your neighbor with ...

long range

Dortalle

Youw’ll always be in touch with the out-
side world wherever you go with this
extra-sensitive, all-wave portable radio.

One stage r-f, two stages i-f amplifica-
tion. Built-in loop antenna for broad-
cast, plus 61" collapsible whip for
short-wave. Band-spread tuning knob
for separation of short-wave stations.
Sensitivity control combined with code
(BFO) switch. Jack for headphones.

Brown leatherette cabinet, 14" wide,
12%" high, 7%4" deep. Space inside for
power cord and headphones. 8 tubes
plus rectifier. Less batteries. For 115 V.
AC or DC or battery.

LONG-WAVE MODEL S$-72L. Marine
beacons, aircraft ranges and towers
175-420 ke. Broadcast, short-wave 540
ke-12.5mc.cececeseness . Price $119.95

REGULAR MODEL $-72. 540 kc-30 mc.esss..$109.95

| * t
nallicratters

" The Radio Mans Kadio”

WORLD'S LEADING MANUFACTURER OF PRECISION RADIO & TELEVISION + CHICAGO 24, ILLINOIS
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THE AME’RICAN”
RADIO RELAY
LEAGUE,

is o noncommeréial association of radio’ amateurs, bonded for
the promotion of interest in amateur radio communicotion and
experimentation, for the relaying of messages by radio, fér the
advancement of the radio art and of the public welfare, for the
representation of the radic amateur in legislative matters, and for
the maintenarice of fraternalism and a high standard of conduct.
it is an incorporated association without capital stack, chartered
under the faws of Connecticut. ts affaifs are governed by o Board
of Directors, elected every fwo 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 manu-’
facture, sale or rental of radio apparatus is eligible. to membership
on its board. L .
"Of, by and for the amatevr,” it numbers within its ranks practi-
cally every worth-while amateur in the nafion and has a history of
glorious achievement as the standard-bearer in amateur affairs.
Inquiries regarding membership are solicited. A bonu fide
interest in amateur radio is the only essential qualification; owrer-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
ficensed amateurs.
All general correspondence should be addressed to the Secretary
ot the administrative headquarters at West Hartford, Connecticut.

*r

Past Presidents
HIRAM PERCY MAXIM, WI1AW, 1914-1936
EUGENE C. WOODRUFF, WBCMP, 19346-1940

o L 9 L ] *

Officers

. GEORGE W. BAILEY, W2KH
New York, N. Y.

Vice-President . , . . . . .~ WAYLAND M. GROVES, W5NW
Odessa, Texas

« e e 4w

President . . + . . .

Secrefary . . . . . o R
West Hartford Connecttcut

Communications Monager . . . . .FRANCIS E, HANDY, W1BD}

West Hartford, Connecticut

Treasurer . . . . . ¢ < « DAVID H. HOUGHTON
West Hurtford Connecticut

. & & o o

General Counsel . . « . . . e

816 Connechcuf AVe., Wasbmgton é6,D.C,

Assistont Secrefaries . . = o 0,
RICHARD L. BALDWIN, WI1IKE

West Hartford, Connecticut

. A. L. BUDLONG, W1BUD

. PAUL M. SEGAL. .

. JOHN HUNTOON, WilvQ |
HARRY PASTON, WIDJV,

DIRECTORS

President
GEORGE W. BAILEY...,,,........ WZKH
1 East 79th 5t,, New York 21, N, Y,
Vice-President
\VAYLAN})) (M. GROVES
L O,

Atlantic Division
WALTER BRADLEY MARTIN..... ... WwiQv
1033 Arbuta Rd., Abington, Pa,
Alternate: Hpm'v W. Wickenhiser, ir..
112 tate Ave., Coraopolis, Pa.

.W3BKWA

Central Division
WESLEY E, MARRINER............ WI9AND
824 (.ollege Ave., Dixon, Il

Alternate: Charles ¥, Reberg............ WoMVZ
34900 W, 10th Awe Gary, Ind.
Dakota Division
GOODWIN L. DOSLAND,........... WOTSN
Moorhead Minn,
Alternate: Alfred M. Gowal. . .......... WﬁPHR

325 8, Menlo Ave b!nux Falig, 8

Delta Division

VICTOR CANFIELD......conuuin.en W5BSR
P. 0. Box 985, Lake Charles, La.

Alternate: (Jeorge 8. Actol ‘W5BMM
Plain Deaunz. “La.
G‘teut Lakes Division

JOHN H, BRABB ., . .....co0iiuiinsns WEESPF

417 Furd Blclg Detroit 26, Mich.
Alternate; Harold B, Stricker, . ..., WEWZ

247 W, 5th 8t., Marysville, Ohio

Hudson Division
JOSEPH M. JOHNSTON......,...... W280X
423 Monmouth Ave., Bradley Beach, N. J.

Alternate: George V., Clooke, jr.. ........ W20BU

#5-31 239th 8t., Bellcroseﬁ L. L, N. Y.

Midwest Division
LEONARD COLLETT ... v . onen-ne WODEA
/o C.A A, Wake Island
Address correspondence to the Acting Director
ALVIN G. KEYES. ... oo iveivaeny, WARTQ
1201 Merchants Nat 1 Bank Bldg., Cedar Rapids, Ia.

New England Division
PERCY C. NOBLE
37 Broad St., Westfield, Mass,

Alternate;: Frank L, Baker, jr... ..., ..... WIALP
91 Atlantic 8t., North Guiney 71, Mass,

North wextern Division

R. REX ROBERTS.................. W7CPY
K37 Park H.ill Drive, Bm!.ngs Mont.
Alternatg; Karl W, Welngarten........... W7BG

8219 N. 24th Bt., ’I‘acoma 7, Wash,

Pacific Division

EENNETH E. HUGHES, .. .,,........ WeCIs
%10 W. Orange Ave., 8o. 8an Franeiseo, Calif,

Alternate; €. Porter Lvans. .. ......o..... WeBE
134 Dracena Ave,, Pledmont 11, Calif,
annoke Division
WILLIAM H, JACOBS,.... .. ,....... wiCvQ
396 Clrele Drhe, Fayetteville, N. C.
Alternate: Gug M. Browning. ... ... ..... W4BPD
135 Broughton £t., %. ., Orangeburg, 8. C.

Rocky Mountain Division

FRANI\LIN E. MATEJRKA,,....,..... WwWgDD
P. (0, Box 212, Estes Bark, Colo.
Alternate: Ra.monﬁ Walker, . .......... WwWgowP
P. ), Box X, Brush, Colo.
Southeastern Division
LAMAR HILL, ., ... it v ionsnnnis W4BOL
104 ‘Myrile, Cochran, Ge.,

.zlltematr- Wllliam P.oSides, ..ol W4AUP
teming Road, Montgomery, Ala,
Southwestern Division

JOHN R. GRIGGS, ., ..iuvrvsnnran. .. WORKW

10412 Don Pleo Rd., RFD 2, Spring Valle& Calif.
Aiternate: Walter R. Jook. .. ... ... WEEHKM
1315 N, Overhill Drlve, Inglewood 3, La.m.
West Gulf Division

A. DAVID MIDDETTON....... 000000 W&sCA
9 Kay Road, Tijeras, N. M.

Alternate: l‘mnk E. Fisher.,....... WHAHT/ART

Fisher
11, Pawhiuska, Okla,



“It Seems to Us...”

DOCKET 9295

As March QST related in .considerable
detail, the Commission has issued a report and
order in Docket 9295, which during the last
two years has become the most-discussed
regulatory matter in amateur radio’s entire
history. Normally this would end the subject.
Yet there is still one major problem of con~
siderable adverse effect on many amateurs:
while present Class A amateurs may renew
their privileges as Advanced Class, FCC is
establishing an Amateur Extra Class license
with a 20 w.p.m. code test and a written ex-
amination in advanced techniques, with priv-
ileges as yet unspecified bu indicated for the
future as something in addition to Advanced
Jlass. Of eourse we don’t know what the Com-
wmission has in mind. It may be a portion or all
of the present restricted ’phone bands; it may
be voice privileges on the new 21-Me. ba.nd it
may be something else . . . but the pomt is
that some separate prlvﬂeggs apparently are
contemplated for the Extra Class license which
will not be available to. former Class A men
without passing the new examination and code
test. Consequently, while the former highest
class of license afforded the licensee all amateur
privileges, those who are now Advanced Class
{Clags A) may at some time in the near future
find certain privileges denied them — the
privileges which will be restricted only to
Extra Class licensees. In other words, the Ad-
vanced Class operator (Class A) drops a notch,
is pushed back & grade in the amateur license
structure. And by this demotion — and that
is precisely what it is — the Class A old timer
loses the privilege formerly associated with
that license: unlimited amateur operation.

This aspect of the regulations has received
more vehement amateur opposition than
perhaps any other. The League has argued
and argued and argued the point with the
Commission — by detailed statements, af
informal conferences, and in oral argument.
Commissioners Hennock and Sterling in their
dissent to the FCC majority action showed
keen perception and understanding of the prob-
lem, and amateurs everywhere have tg,ken
heart at their expressions, The matter is of

such considerable import that the League, in
one more attempt to protect the privileges
of the Class A licensees, has filed a petition
for reargument relating only to the Extra
Class license. We think you will be interested
in the poinfs made.

FEDERAL COMMUNICATIONS COMMISSION

IN TH® MATTER OF AMENDMENT OF PART
12, “RuLes GOVERNING AMATEGR Rapro | Docker Y295
Service"

PETITION FOR REARGUMENT IN PART
1.

The American Radio Relay League, pursuant to $405
of the Communications Act of 1934, as amended, and
§1.390(e) of the Rules and Regulations of the Commission,
requests reargument upon the adoption or amendment of
§§12.20, 12,21, 1223, 12.42 and 12.43 by Report and
Order of the Commission in Docket 9295, released January
31, 1951,

Reargument is requested on the aforementioned rules
anly as they concern the creation of the Amateur Euxtra Class
license and the itant pre tive di tion of the
stature and derogation of the pruzleges of the preseni Class A
Heenasee.

The League wishes to express its belief that no delay need
he oceasioned in effectuating, on March 1, 1951, the estab-
lishment of the Technician and Novice classes of amateur
license in allowing reargument in part, The Amateur Extra
(Class license will not become available until January 1,
1952, thus there is ample time to reconsider the desirability
of establishing this new class before it actually comes into
being, -

According to the Commission’s Report accompanying
Docket 9295, . . . the Amateur Extra Class of license is
provided eventually to replace the Class A in the belief
that the logical grade of license beyond the General Class
should be one which will afford an incentive to all amateurs
to become highly proficient in all phases of the radio art”.
In order to effectuate this purpose it is provided that the
applicant for an Extra Class license must meet a code
speed requirement of twenty words per minute and pass an
examination on advanced radio theory and operation. How-
ever, the successful applicant will not be entitled to any
udditional privileges as the Rules are presently constituted.

The League believes that the Commission has, in effecting
its stated purpose of increasing the licensing requirements
for maximum operating privileges, approached the problem
in an not entirely logical manner. No new or additional
privileges to be enjoyed by the Extra Class licensee have
been tendered, yet the Commission says that that is what
will provide the incentive to the amateur to increase his
all-around proficiency. The code speed requirement would
be increased, yet there is no indication that this would have -
any relation to what might be provided as an additional
operating privilege. The advanced radio theory and opera-~
tion examination element has no rational basis until a causal

(Continued on page 116}




Radiological Monitoring
Part I — Nuclear Energy and Radiation

BY STEPHEN S. FRIEDLAND,* WSPKI

the readers of QST to phases of nuclear phys-

ics that are essential for an intelligent under-
standing of the problems of modern civilian de-
fense and in particular to methods of radiological
monitoring.

It will be clear, from considerations outlined
later, that no relief forces such as fire, police, Red
Cross, ete., should be allowed o enter a bombed
area until it has been surveyed with the proper
instruments to determine the radiation level. The

IN this article an attempt is made to introduce

* Assistant Professor, Department of Physics, Univ. of
Conn., Storrs, Conn, Consultant to Department of Civil
Defense of the Btate of Connecticut.
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personnel employed for the monitoring work will
necessarily have to be well trained to operate the
instruments, interpret the readings, and to pro-
tect themselves from bodily harm. Since the in-
struments are delicate and electronic in nature it
will be necessary to have adequate maintenance
men for the instruments in the field. For this
reason & memmber of a survey team doing radio-
logical monitoring should be an electronics man.
Furthermore, since all readings will have to be
transmitted by radio to headquarters the com-
munication equipment will also be an essential
part of the team’s equipment. It is felt that the
amateur, because of his knowledge of electronics
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and his spirit of codperation in times of emer-
gency, is particularly qualified to function effec-
tively as a member of a radiological survey team.

Structure of the Atom

Let us examine a piece of matter, say the paper
upon which this is printed. If we could break it up
into its constituent paris we would find it to be
composed of a number of different elements.
If we examined all types of matter about us, we
would find a total of 92 elements. Examples of
some of the elements are oxygen, carbon, nitro-
gen, hydrogen, gold, silver, tin, uranium, and
lead. The scientist has recently been able to
manufacture elements not found in nature. One
of these, plutonium, is used in the atom bomb.

The smallest possible quantity of an element
that we may talk about is called the atom. The
physical picture of an atom is the same as that of
the solar system — a sun in the center and plan-
ets revolving about. However, the “sun’’ for the
atom is called the nucleus and the “planets” are
called electrons. All electrically neutral atoms of
the same element always have the same number
of electrons revolving about the nucleus. Neutral
atoms of different elements always have different
numbers of planetary electrons. The chemical and
physical characteristics of the elements are deter-
mined by the number of electrons.

Before we examine the nucleus, let us recall two
fundamental laws of electricity : First, like charges
repel; second, unlike charges attract. The nucleus
consists of two types of particles. One, called the
proton, has & mass of 1.672 X 107* gms or
1.00759 “atomic mass units” (a.m.u.), The other,
called the neutron, has a mass of 1.675 X 10~#
gms or 1.00898 atomic mass units. The proton
carries a charge of 1.6 X 10~ coulombs whereas
the neutron is electrically neutral. The electron
carries a charge of —1.6 X 10~t? coulombs. Since
an atom in its normal state is electrically neutral
and the proton and electron have equal but op-
posite charges, there must be the same number of
protons in the nucleus as there are planetary
electrons.

We immediately wonder why a nucleus stays
together if it is packed full of repelling protons.
Evidently there must be some other strong co-
hesive force. This gives us a hint as to the réle of
the neutron. The neutron is the nuclear glue that
binds the protons together, We never find more
than one proton in a nucleus without the presence
of some neutrons. Let us consider a few examples.

Hydrogen, the first and simplest of all the ele-
ments, consists of one proton in its nucleus and
one planetary electron. Helium, the second ele-
ment, bhas two protons and thus two electrons,
but also has two neutrons. Carbon has six neu-
trons, six protons and six electrons. Oxygen has
eight neutrons, eight protons and eight electrons.
As we go to heavier elements, those cousisting of
more particles, we find that there are more neu-
trons than protons in the nucleus. Evidently,
nature needed more glue to hold the nucleus to-
gether as the repulsive forces of the protons began
to accumulate, Thus we find in potassium 20
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NEUTRON
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Fig. 2 —- The particles named above are the nueclei
of hydrogen and helium atoms. Protons have a positive
electric charge equal to the negative charge of an elec-
tron, The deuteron is heavier than the proton because it
includes 2 neutron as well as a proton, but the total
charge is the same as that of its proton constituent.
Neutrons have no net charge. The alpha particle, the
nucleus of helium, has two protons and two neutrons.
(Figs, 2, 3 and 4 of this article based on Westinghouse
“* School Service Charts™)
neuftrons, 19 protons and 19 electrons. Iron has
30 neutrons, 26 protons and 26 electrons. Silver
has 62 neutrons, 47 protons and 47 electrons.
Uranium, the heaviest natural element, has 146
neutrons, 92 protons and 92 electrons.

We find in nature atoms of the same element
that have different masses. When we examine
their nuclei we observe that they have the same
number of protons (they must since they are of
the same element) but have different numbers of
neutrons, Atoms that belong to the same element
but have different numbers of neutrons are called
isotopes. Hydrogen, for instance, has three iso-
topes. Normal hydrogen has 1 proton and no
neutrons. Deuterium, a second form of hydrogen,
has 1 proton and 1 neutron. Tritium, the third
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form of hydrogen, has 1 proton and 2 neutrons.
The three forms of hydrogen behave exactly the
same chemically and the only physical difference
is their weight, Uranium has many isotopes. One
form of uranium has 141 neutrons and 92 protons;
a second has 143 neutrons and 92 protons; a third
has 145 neutrons and 92 protons,

Instead of giving each isotope of every element
a different name they are described in the follow-
ing manner:

1H1; 1H2; IHS; 92U233,‘ 92‘U235; 92U238_

‘The symbols H and U stand for hydrogen and
uranium, respectively. The number in the lower
left is set equal to the number of protons in the
nuecleus and the number on the upper right is set
equal to the total number of particles in the nu-
cleus, that is, the number of protons plus the
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Fig. 3 — The nuclear reactions shown symbolically
in the text. This splitting up of atoms occurs spon-
tancously in such elements as radium and radioactive
phosphorus.

number of neutrons. Thus, the difference between
the larger and the smaller number is the number
of neutrons in the nucleus.

The number of protons in the nucleus is called
the atomic number and given the symbol Z. The
total number of particles is called the mass num-
ber and given the symbol A.

Figure 1 shows a plot of all the nuclei known to
date, The horizontal axis-is & plot of the number
of protons Z and the vertical axis is the total
number of particles A minug the number of pro-
tons Z, or the number of neutrons.

All nuclei found on any one vertical line are
isotopes, All nuclei found on one horizontal line,
those having the same number of neutrons, are
ealled isotones,

12

Nuclear Energy
As stated earlier, the proton has s mass of
1.00759 a.m.u. and the neutron a mass of 1.00898
am.u. Helium ;He! with two protons and two

neutrons should therefore have a mass of
2 X 1,00759 = 2,01518
2 X 1.00898 = 2.017_§§
= 403314 a.m.u.

However, when its mass is determined on a nu-
clear scale balance, called a mass spectrometer, it
is found to have a mass of 4.00390 a.m.u. There is,
therefore, a loss of mass of

4.03314

- 400890
0.02924 a.m.u.
Finstein showed in 1905 that
E = Mc

where E is energy, 31 is mass and ¢ is a constant
equal to 3 X 10'0 cm./sec. It would take an
amount of energy given by Einstein’s formula,
using for M the mass loss given above, to sepa-
rate the nucleus into protons and neutrons. The
ability of the scientist to control the transforma-
tion of mass into energy is the story of the atomie
bomb.

Fission and the A Bomb

In 1989 it’ was discovered that when a g5(%%
atom was struck with a neutron it split into two
large fragments and a few neutrons. The two
fragments carry with them large amounts of
vnergy in the form of kinetic energy. It is this
release of energy that gives the bomb its thermal
and blast power. The fragments are new elements
that are usually radioactive and thus introduce
radiation waves along with the thermal and pres-
sure waves.

‘Thig process is called fission. If the neutrons
released in the process could be made fo strike
other ¢2U%5 nuclei then another fission could
take place, more energy released, more neutrons
released and the process continued. If the process
is made continuous, we call it a chain reaction.

The reaction will not be sustained uniess a
sufficient quantity of uranium is about to insure
that a neutron liberated in a fission process will
strike unother gU®® atom. The mass of pure
45 U%P necessary to obtain a sustained chain re-
action is called the critical mass. In an atom
homb, two pleces of suberitical masses are brought
together to obtain a chain reaction. As soon as the
quantity of ¢zU%5 becomes less than the eritieat
amount, the reaction of the homb stops.

Radioactivity

Neutrons can transform themselves into pro-
tons, and in so doing release an electron. The
probability of theit doing so depends upon what
other neutrons and protons are in the immediate
surroundings. When a neutron in a nucleus
changes into a proton, the nucleus becomes a
member of a new element because it has a differ-
ent number of protons; thus, if a neutron in
tritium, ;H3, becomes a proton it would no
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Yonger be tritium but an isotope of helium oHe?.
Such s nucleus is said to be radioactive. The
clectron that comes out of the nucleus is mov-
ing with a high specd and is called a 8 (beta)
particle. Usually, after a g particle is ejected there
is s shift in the energy of the nucleus and the
excess energy is radiated out in the form of very,
very, high-frequency electromagnetic radiation
called v (gamma) rays. Gamma radiations are the
game as radio waves but of much higher fre-
quency. They are penetrating and can do bodily
harm. Some nuclei spontaneously emit a particle
that is the same as the helium nucleus oHe* which
is then called an « (alpha) particle.

To describe radioactivity a term called the half
life is introduced. If given a mass of a radioactive
element, the time necessary for half of the nuclei
of the original element to emit their characteristic
radiation is ealled the half life. The range of half
lives for all nuclei known to date varies from frac-
tions of millionths of a second to many millions
of years.

Jixamples of reactions taking place in a radio-
active nucleus are as follows:

o activity: sgRa?® —» seRn%2 4 Het
B activity: 103 — 165% -+ -1e0
+ activity: Nucleus remains the same

Peneirating Properties of a, B, v Rays

The ~+ ray, which is high-frequency electro-
magnetic radiation, can pass through most ma-
terials quite easily but may be absorbed eventu-
ally by sufficient thickness of concrete, lead, and
other dense materials. The B particle is readily
absorbed by walls, glass, and heavy clothing.
The « particle, & helium nucleus, is quite large
and thus has difficulty penetrating matter. All
alpha particles can be stopped by a piece of
paper or light clothing.

The A-Bomb Blast

An A-Bomb blast offers a triple threat as com-
pared with the double threat of a regular TNT
bomb. The A Bomb, like the TNT bomb, will
cause severe damage by heat radiation and pres-
aure waves. However, the fission fragments,

which are the ashes of the A Bomb, are radio-
active. Thus, even after the A-Bomb blast is
over, the deposition of fission fragments can offer
& hazard to man. Furthermore, the radiations of
the fission fragments are sometimes capable of
making surrounding materials radioactive, which
introduces another radiation threat. It is there-
fore of importance to keep track of the debris of
the bomb, and to be certain that the radiation
Jevel has fallen below certain eritical values.

Radiation Units

T'wo types of units are required for an adequate
description of radiation and its effects. The first,
called the curie, is & measure of the number of
atoms disintegrating per second and is defined as
follows: A curie is that mass of a radioactive ele-
ment such that 8.7 X 10'® atoms disintegrate per
second.

The second unit, the roentgen, is defined as
that amount of X-ray or gamma radiation that
will produce 2.08 X 10° fon pairs per em.? of air.
The principal effect of radiation as it passes
through matter is the production of ions. When
an atom has had one or more of its electrons re-
moved from its orbits and is thus left with a net
positive charge, it is called an ion. Together with
the separated electron it is called an ion pair.
The process in which the radiation ejects the
electron from the ion is called ionization. Instru~
ments that are used to detect radiation are cap-
able of detecting only the ionization produced by
the radiation.

Effects of Radiation

The effect of radiation on living tissues de-
pends not only on the total amount absorbed, but
algo on the rate of absorption and on the region
of the body exposed. Some effects of radiation,
such as genetic effects, are essentially independent
of the rate of delivery, and are determined only
by the total dosage. In most cases, however, the
biological effect of a given dose decreases as the
rate of exposure decreases; thus, 600 r would

(Continued on page 118)

Fig. 4 -— Nuclear fission, showing the chain reaction that occurs when U2 is hombarded by a neutron. Two or
more neutrons are released from the nucleus and in turn smash other nuclei, so that under the proper conditions
the fission is self-sustaining. ‘The fragments of the uranium aucleus may be any of a large number of elements and

are radioactive, giving off gamma rays and heta particles.
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By-passing for Harmonic Reduction

Series Resonating for Minimum Impedance

BY GEORGE GRAMMER,* WIDF

point that comes up every now and then —

the inherent inductance of by-pass con-
densers. Condenser plates have appreciable di-
mensions and therefore possess some inductance;
80 do the internal leads to the terminals. The
“condenser is consequently not a “pure” capaci-
tance, but is a circuit consisting of capacitance
and inductance in series.

3- RECENT article by Phil Rand ! mentions a

5 I~

3] 189 0T 400 500 600 oo
CAPACITANCE IN P}:fd

Fig. 1 — Resonant frequencies of transmitting-type
mica by-pass condensers. .4 ~- case type CM-45 with
terminals short-circuited by metal plate; B — case
type CM.55 with terminals short-circuited by metal
plate; C— case type (CM-55 mounted with 14.inch
spacers on metal plate; D — case type LM-S') shorted
by shielded wire approximately 0.1 inch in diameter
(Belden No. 8885).

As in any other such circuit, there will be &
frequency at which the inductive and capaci-
tive reactances are equal, and at this frequency
the condenser is *‘resonant.” It is of considerable
interest to know the frequency at which this oc-
curs, since it may have an important bearing on
the effectiveness of the condenser as a by-pass.

The measurement of true series resonance in
a condenser requires a rather elaborafe set-up
and involves specialized equipment. However,
an approximation can be obtained by short-
circuiting the condenser terminals and thereby
transforming it into a parallel-resonant circuit
that can be checked with a grid-dip meter. This
method may give results that are quite far from
the truth unless the inductance in the “short”
is negligible compared with the internal induct-
ance of the condenser. On the other hand, if
suitable precautions are taken it may be more
representative of the performance of the con-
denser in an actual circuit than a truly accurate
measurement would be.

* Technical Editor, @ST.

1 R.au;j “Don’t Pamper Your Harmonies,” @ST, February,
1951,
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The curves of Figs. 1 and 2 show the results
of measurements made on various types of mica
condensers. Curves A and B in Fig. 1, and curve
A in Fig. 2, were obtained by making the con-
nections between the condenser terminals and
a metal plate just as short as was physically
posgible. The “postage-stamp’” micas in curve
A, Fig. 2, were checked by trimming a pair of
soldering lugs off at the height of the wire ter-
minals (right at the condenser) when the con~
denser was fat against the plate, so that in
effect the condenser was connected directly to
the plate through about 34 inch of lug. These
three curves probably lepresent the highest
regonant frequencies that it would be possible to
obtain in a practical installation. The remaining
curves approximate various mounting conditions
that might obtain in practice. It is fairly obvious
that the lead length cxfernal to the condenser is
of great importance in determining the resonant
frequency.

The curves are useful as a guide, but should
not be taken literally to the last megacycle,
because small variations in eapacitance from
the marked value will naturally have some effect.
A number of samples of different makes were
tested, and while there was some spread in the
values for a given marked capacitance, the reso-
nant frequencies actually did not vary more than
5 per cent (for a given case type) from the mean
value.

An interesting point that the checks brought
out was that in all cases the resonant frequency
was highest when the condenser was flat against

By-passing at power conaection terminals. With the
ceramic condenser the method is the same as at the
tube socket, the lug lengths being included in the in-
ductance. The high-voltage (CM.55) condenser, 100
pufd., is resonated at 70 Mec. by adjusting the wire

I»ng-th and shape of the “coil” it forms. In both cases
the shield on the wiring should be carried close to the
actual output connection.
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Proper methods of installing series-reso-
nant by-passes for filament and screen cir-
cuits on a tube socket. The mica unit, 220
uufd. in this case, utilizes the inductance of
the shield between one condenser terminal
and the open end as part of the 70-Mec. series-
resonant circuit, This is less desirable than
the method of connection used with the
ceramic (470 ppfd. resonant at 70 Me.), but
connecting the wire leads directly to the ends
of the shield and inner wire would necessitate
a reduction in capacitance. The same meth-
ods can be used with high-power tubes, since
filament and screen voltages are generally
within the ratings of small condensers,

L 2

the plate, even when raising it from the plate
did not change the total path length. The pres-
ence of the Jarge metal surface close to the
“works” of the condenser reduces its internal
inductance in much the same way that a close-
fitting shield reduces the inductance of a coil.

What Is a By-pass?

The fact that a condenser has inductance is
no special cause for alarm. Inductance may be
very bad if its presence is ignored, but it may do
a world of good if it is properly utilized.,

250
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Fig. 2 - Resonant frequencies of postage-stamp
mxca condensers. Approxlmate dimensions 3/4 by 3/8
by 3/16 inches for all capacitances except 1000 ppufd.,
which is 3/4 by 3/4 by 3/16 inches. A — mounted flat on
metal plate with shortest possible lug connections to
wire terminals at point | of leaving case; B — shorted by
shielded wire; C-— as in 4 at one end, but with 5/8-
inch lead parallel to metal plate at the other, D — with
1/4-inch leads shorted by metal plate. In B and D
the wire leads were bent at right angles to the flat

surface of the condenser (see photograph).

The purpose of & by-pass is to provide a low-
impedance connection between two points, In
most cases it matters very little whether the
impedance i8 capacitive, inductive, or resistive;
it is far more important that the impedance be
really low. The lowest possible impedance will be
secured when the by-pass circuit is series-reso-
nant, and it is well worth the trouble to take ad-
vantage of series resonance when trying to keep
v.h.f, harmonics from flowing in supply leads, As

reactance of 26.5 ohms at 60 Mec. If an inductance
of the same reactance is connected in series with
the capacitance the total reactance in the by-pass
cireuit becomes zero. The only remaining imped-
ance is the resistance in the cireuit. The resistance
is determined by the @ of the series-resonant by-
pass circuit. The @ cannot be measured with
simple equipment, but judging from the quite
pronounced resonance indications on the grid-dip
meter it is high enough, with mica condensers, to
bring the registance down below one ohm,

At frequencies somewhat away from resonance
the @ of the by-pass circuit is of little importance
and the by-pass is almost purely reactive. It is
capacitive below resonance and inductive above
resonance. 'The impedance of the by-pass is lower
than the reactance of the capacitance alone at all
frequencies below resonance, so series-resonating
a by-pass circuit improves the by-passing at all
frequencies below resonance. This behavior is
most marked at frequencies near the resonant
frequency, but even at one-half the resonant fre~
quency the effect is the same as though the by-
pass capacitance had been increased by one-third.

Above resonance the impedance increases, in-
stead of decreasing as it would if the by—pass
were pure capacitance, and at 4/2 timer the reso-
nant frequency it has the same numerical
value that the condenser alone would have at
that frequency. At all frequencies below 1.4 times
the resonant f{requency, therefore, the by-pass
circuit is better than the capacitance alone would
be. Above this frequency the impedance is greater
than would be the case with capacitance alone, If
the inductance in the by-pass circuit is kept as
low as possible —i.e., if the largest possible ca-
pacitance that will resonate at the desired fre-
quency in the 54-88 Me. region is used — the
increase in impedance with frequency is not
rapid. And if the largest possible capacitance is
used the chances are that the inductance will all
be in leads that bave been made as physically
short as possible — which means, simply, that
a lower-inductance by-pass could not have been
obtained at bhigh frequencies anyhow. Of course,
if the only TV channel of concern is in the
176-216 band, then that is where the by-pass

an example, & pure capacitance of 100 pufd. hasa . can be made resonant. However, since the in-
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A 0.001-ufd. or 470-upfd. high-voltage mica condenser
of the CM-45 type is an excellent '['VI by-pass when
installed as shown. Tf the by-pass is used at a connec-
tion block the “hot” terminal should be soldered di-
rectly to the connector, If this cannot he done the
lead length should be kept as short as is physically
possible, to prevent stray pick-up following the by-
pass.

ductance is irreducible the only way this can be
done is by using a small capacitance. This in turn
decreases the effectiveness of the by-pass at low
frequencies.

Fig. 3 shows the variation in reactance of
circuit series-resonated at 70 Mec., the geo-
metric center of the 54-88 Me. band. Several
LC ratios are shown, together with the reasctance
of a pure capacitance over the same frequency
range. The improvement resulting from using
larger values of capacitance is clearly shown. The
improvement in the 54-88 Me. region resulting
from series-resonating the by-pass cireuit is most
marked. The reactances in the four cases indi-
cated in Fig. 3 would be approximately as follows
at 200 Me.:

100 pufd. series-resonant at 70 Me, — 57 ohms
3

200 p”fd' 3 ‘ LI Y3 (L. 28 Ohmﬂ
500 l‘l‘fd- w“ 113 LY T TER 11 ohms
1000 gufd. ¢ “ “ 60 Mec. — 8 ohms

The last two are still pretty effective by-passes
even though the frequency is far above resonance,

Disc Ceramics

The high-K dise ceramics are of particular
interest, because of their small size and lead
arrangement, in applications within their voltage
rating. As might be expected, a given capacitance
in a dise condenser can be made to resonate at s
higher frequenecy than is possible with mica units.
However, the characteristics of the condensers
are such that they cannot be held to as close
capacitance tolerances as mica units, and the
actual capacitance may deviate considerably
from the marked value, For example, g batch of
eondensers marked 0.001 turned out, on measure-
ment, to average about 0.002 xfd. On the other
hand, a batch of 470-pufd. units actually averaged
the marked value. If this variability is typical,
it becomes difficult to offer very specific sugges-
tions as to sizes to use for series resonating —
oxcept that a 470-uufd. disc ceramic obviously
can be adjusted to resonate anywhere from 54-
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to 88 Me. by triraming its leads to the proper
length and checking with the grid-dip meter.
The fact is that when miniature (14-inch
diameter) condensers of this type are used to
by-pass shielded leads as described below it does
not matter much whether the by-pass cireuit is
series-resonated or not. If the lead length is re-
duced to zero, which can easily be done, the path
from the shield braid to the inner conductor is as
good a short cireuit as could be obtained by a
direct connection, at any frequency of interest,
from the TVI standpoint, provided the capaci-
tance of the condenser is at least 0.001 ufd.

How To Install a TVI By-pass

By-passing is frequently an uncertain thing
because it is difficult to determine whether the
condenser really is across the circuit to be by-
passed. This is particularly so when an attempt
is made to series-resonate by-pass, because if
there are alternative paths for current flow it is
seldom possible to be sure that the by-pass is
resonant between the proper points. Fortunately
this is no problem if the object of by-passing is to
prevent harmonics from getting out to external
supply leads.

The answer is to use shielded wiring. Because
such wiring acts like a coaxial transmission line,
and because its terminals — that is, the shield
and the inner eonductor — can be very close
together, it is possible to know very definitely just
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Fig., 3-— Reactance of series-resonant circuits of
several LC ratios.
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bow to install the by-pass and how to series-
resonate it.

The photographs show the technique. One
terminal of the by-pass circuit is connected to
the very end of-the shield braid, and the other to
the inner conductor. The distance between these
two points need not be, and should not be, any
greater than is necessary to avoid voltage break-
down. An eighth of an iuch is ample for low
voltages, and a quarter inch is plenty for a few
thousand volts. The frequency at which the
by-pass circuit resonates is easily checked, again
with the grid-dip meter, by shorting the inner and
outer conductors to form a parallel-resonant
circuit. The short should be directly between the
end of the shield braid and the point where the
by-pass connects to the inner conductor.

For high-C by-passing, the best type, the
ceramic condensers offer the best possibilities,
but are limited in voltage rating. The CM-45
type high-voltage mica is just about as good
when handled as shown in one of the photo-

By-passing shxclded wire with a lngh K dise ceramic.
The condenser is attached to the braid and inner cou-
ductor through leads of practically zero length, before

jnstalling the lead’ in place in the transmitter. This

photograph is about four times actnal size.

A set-up like this can be used for determining the
approximate lead length required for resonating a post-
age-stamp mica condenser at a given frequency. Solder-
ing to a small copper plate, with the distance between
leads at the edge equal to the distance between the
points to be by-passed, will make the by-pass circuit
series-resonant when installed. Soldering to shielded
wire closely approximates the actual series-resonant
frequency when the condenser is installed as shown in
the tube-socket photograph.

graphs. With flat mounting to reduce internal
inductance, and with the shield braid grounded as
close to the ““hot’’ condenser terminal as possible,
the by-pass circuit will be series resonant at the
same frequency as when both condenser terminals
are bolted directly to the chassis.

A number of samples of the CM-45 type with
marked capacitances of 0.001 pfd. and 470 uufd.
were checked. Tn every case a (.001 condenser
installed as shown in the photograph resonated
in Channel 2, while the 470-upfd. size resonated in
Shannel 6. Since these two channels always are
of most eoncern in ten-meter operation (but sel-
dom simultancously) the *‘right’’ capacitance to
use will depend on your Jocal TV channel set-up.

We have considered here only the question of
getting a good by-pass in the TV range. By-pass-
ing has a number of ramifications — particularly
when two or more coundensers are used on the
same circuit — that may have a very important,
effect on the over-all performance. We hope to
discuss some of these in a later article.

While driving along the Northern Pacific Rail-
road tracks near Becker, Minn.,, WINPP came
abreast of a freight train with a blazing hotbox.
Pulling up even with the engine, he sounded out
the word “hotbox” on his asutomobile horn in
code. The engineer slid back his window, leaned
out, and looked back along the line of cars, Then
the engine whistle blasted out “OXK,” also in
code. WONPP is now trying to figure out a way
to get a QSL for this QSO. — WHCWAM

W6DNH is receiving congratulations for a
hole-in-one achieved while playing in & foursome
that included W6UCN and W6HG. John made
the rare shot with a No. 7 iron on the 152-yard
10th hole at Western Avenue Golf Course, Los

Angeles.

April 1951

The QSL Bureau business is dropping off.
W2SN, manager for the Second District, handled
only 91,000 cards in 1950, a decline of 15,000
from the previous year.

Anent the footnote on page 47 of February
QST: W2DOG informs us that the price of the
U. 8. weather map has been doubled. Subscrip-
tions to this service are now 60 cents per month,
$7.20 per year, and are available from the Super-
intendent of Documents, U. 8. ( Yovernment
Printing Office, Washington 25, D, C

Springtime repairs on that beam or mast can
be made easily if you use lighter fluid to loosen
the rusted studs and bolts. — W2l QB
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17th Sweepstakes Contest

Part I: Final Results— C. W. Section

teenth ARRL Sweepstakes appeared des-

tined to go down in amateur history as
another record breaker for outstanding operating
performances. Activity proceeded at a rapid pace.
The various bands, both ¢.w. and 'phone, were
filled with stations busily engaged in racking up
contacts. Every indication was that old score and
contact records would go by the board and that
new records would be discernible after the smoke
of battle had cleared. An unlucky stroke of fate
intervened, however, to upset the SS applecart.
During the second week-end period, November
25th and 26th, wind, snow and rain descended
upon northeastern [Jnited States and southeast~
ern Canada. Ham antennas came down, power
failed and normal communications facilities were
disrupted in countless areas. Many S8 contestants
were forced off the air. Those fortunate enough to
be able to continue operation put aside their
Sweepstakes ambitions in order to assist in the
more important task of providing emergency
communications in the public interest. The story
of their achievements was recounted in February
ST, Those SSers in areas unaffected by the at-
mospheric storms faced another kind of storm —
ionospheric! Necedless to say, these pranks of
nafure didn’t help participants to set any records.
Despite the handicaps, however, 1950 SS con-
testants showed they could take the bad with the
good and came up with excellent scores in the
face of trying conditions.

ON November 18 and 19, 1950, the Seven-~

Award Winners

Under the S8 rules, competition for awards is
among amateurs in each ARRL section. Entries
were received from 803 c.w. contestants and indi-
vidual awards are being made in 70 ARRL sec-
tions. A considerably larger number of entries
undoubtedly would have been received if the
storms had not interrupted the activities of so
many participants. The award winners are those
first-listed in each section tabulation under the
heading SCORES. We feel certain that all
Bweepstakes contestants join us in extending
bearty congratulations to the winners. Theirs
was certainly a hard-won and well-deserved
vietory!

Highlights

To several entrants, the prevailing poor condi-
tions were no deterrent to working all sections.
The following brasspounders each managed to
snag contacts with all 72 league sections:
W1EOB, W3KT (assisted by W30VV), W4KFC,
W6CUF, W6GHM, W6IFW, WORQM, and
WEPNQ. Only one section was missed by
W1JYH, W2IOP, W3BES, W3CPS, W3EQA,
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W3FQZ, W4DWB, W50WG, W6MHB, WI0LU,
WOTKX.

In order to give each participant an idea of how
he stacked up against the leader in his geo-
graphical area, and to credit the top scores, the
tabulation below shows the highest score re-
ported from each licensing area:

WIAWX 122,150 WEPNQ 132,300
W2BXA 115,316 KH6IJ 57,888
W3BES 158,419 KL7PI 37,973
W4KFC 171,900 VEICU 21,784
WH5USN 130,988 VE2NI 70,290
W6IFW 167,040 VESAWE 84,010
W7KEV 138,000 VE4SC 40,722
W80OYI 113,160 VE5QZ 54,285
WORQM 159,930 VE6EO 45,305
VE7EH 59,976
Standings in the club competition, and the
'phone resuits, along with photographs of out-
standing contestants, both 'phone and c.w., will
be published in our next issue.
SCORES
Seventeenth Sweepstakes Contest
Seores are grouped by Divisions and Sections. . . . The

operator of the station first-listed in each Section is award
winner for that Seetion unless otherwise indicated. . . .
Likewise the “power factor” used in computing points in
each seore is indicated by the letter A or B. . . . A indicates
power up to and including 100 watts (multiplier of 1.25),
B indicates over 100 watts {multiplier of 1). ... The
total operat.mg time to the nearest howr is given for each
station and is the last figure following the score. . . . Ex-
ample of listings: W3BES 158,419-893-71-A-39, or, final
score 158,419, number of stations 893, number of sections
71, power factor of 1.25, total operating time 39 hours, . .

Stations manned by more than one operator are grouped
in order of score following single-operator station listings
in each section tabulation; calls of participants at multi-

operator stations are listed in parentheses.

ATLANTIC DIVISION

Eastern Pennsylvania

W3BES 158,419-803-71-A-39
W3DGM  145,590-844~89-A~40
W3EQA  101,974-575-71-A-36
W3GHM  95,910-556-69-A~37
W3BXE 91,426-530-69-A-82
W3FUF 91,200-570-64~-A-32
W3HRD 91,080-552~66-A-37
WaCcPv 89,110-532-67-A-35
W3FLH 85,680-504-68-A-37
W3DVC 81,180-493-66-A-38
W3CPs 78,278~441-71-A-37
W3ALB 77,000-440-70-A~26
W3BIP 62,700-380-66~A-36
W300U 61,350-409-60~-A~18
WILVP 47,040-336-56-A~21
W3IXN 47,038-355-53-A-32
W3ISE 42,488-309-55-A~20
W3ADZ 40,950-260-63-A-23
W3NOK 39,528-325-61-B-28
W3AIZ 38,793-263-59-A-27
W3BTP 38,800-264-56-A-25
W3SEDF 31,175-215-58-A-25
W3CHH 28,688~226-81~A~16

W3LN
W3CLT
W30RU
W3UKI
W3ENH
W3GRS
W3QLI
W3ADE
WaIN
W3EAN
WANOH
W30Zv1
W3GHD
W3JIBC
WINHX
‘W3DFJ
W3PTG
W3IBA
W3RCD
W3PUO
W3PNL
WIEVW
W3KFK
w3ovvy
WIFZQ
‘W3S8U

27,208-179-61-A-25
27,225-184-60-A-18
23,782-254-47-B~14
20,185-184-44-A~23
17,738-165-43-A~16
17,250~150-46-A-11
14,910-167-36-A~16
14,720-184—40-B-13
13,225-115-46-A~13
13,195-190-35-B~13
10,823-111-39-A-10
10,725-130-33-A~18
9130~ 83-44-A~-
8585-101-84-A- 7
7482-100-30-A-20
5445~ 66-33-A~13
4500~ 75-30-B~ 7
4320- 80~-U-A~ 7
3960- 70-24-A-17
8540~ 60-30-B-12
2179~ 43~21-A-14
1420~ 27-21-A~ 2
1105~ 26-17-A- 8
413- 15-11-A—
383~ 17- 9-A- 8
3~ I-1-A~-1
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W4AJAA/3 2~ 1-1-B-1
WIKT(W30VY)
91,620~510-72-A~80
Md.-Del-D, C.

W3EIS 132,098~771-69-A-39
WSJTK  125,650-718-70-A-39
W3rQZ 120,700~681-71-A-35
W3GRF  115,020-672-69-A-39
W3VES  111,738-638-70-A-36
W3FQB  109,288-625-70-A-40
W3AEL  105,625-650-65-A~40
W3JTC 103,850-620-67-A~34
W3KDP 96,163-551-70-A-38
W3IYE 88,375~505-70-A~35
W3GAU 81,270-516-63-A-22
W3WV 73,618-440-67-A-36
WSMCG  63,220-437-58-A-37
W3NOE 60,600-404~60-A-37
WIJKO 55,935-330-66-A-22
W3MFJ 49,555-375-53-A-32
W3FDJ 44,6520-374-60-B-35
WSKHU  48,757-207-66-A-29
W3FY8 40,725-272-60-A-15
WaLUL 38,500-228-68-A-24
W3BEN 37,881-311-61-B-84
W3LVJ 84,368-234-59-A-19
W3CDZ 32,635-215-61-A-28
W3PRT 31,185-270-46-A-26
W3LZM 31,800-240-53-A~22
WasTT 30,380-250-49-A-23
Wiwu 27,540-204-54-A-28
W3PQF 26,849-234-47-A-24
W3BEL 26,609-226-59-B-16
W3DRD  26,055-193-54-A-12
W30 21,978-204--54-B-23
W30FU 20,588-195-43-A-17
. W3IL 19,610-148-53-A-18
W3AWS 17,220-170-41-A-32
W3FSP/3  17,015-166-41-A~21
W3HTK 16,770-156-43-A~12
WSMCD  15,390-135-38-A—
W3HMH  15,105-159-38-A-15
W30Q0 18,865~318-47-A~28
W3FY 11,200-145-40-B-13
WaGUS 0435-102-87-A-10
W30YX 5588- 80-30-A-18
WOHMU/3  2525- 51-20-A- §
W3IBX 1549- 30-21-A- 5
W3FPQ 870~ 29-12-A~ 8
W3RAH 438~ 20-10-A-15
W3QOM 282~ 13-11-A~ 4
WaITZ2 80~ - 4-A-13

W3ADO (W40XX W8s FOK
YNZ) 1869- 46-21~B-10

Southern New Jersey

W2PWP 71,825-442-65-A~20
W2ZVW 42,700-305-56-A-14
W20RS8 7480- 88-34-A- 8
W2Ysp 718~ 21-14-A- 3§
W2PAZ 240~ 12-10-B——

Western New York

W2BXZ
W2EMW
W2PIM
WaCCR
W2WZQ
wa2UUXxX
W2FBA
W2Cou
WePvVG
WasvQ
W2ZRC
W2RHQ
WeRJT
W2KFN
WIRKR/2
W2DGY
W2PYC
W2PFI

84,398-514-66-A-39
73,485-426-69-A-39
44,840-304-69-A-17
40,820-319-52-A-31
36,570-276~53-A-23
83,606-316-84-B-37
28,500-228~50-A~12
23,580-262-36-A-24
20,956-169-62-B-23
18,700-171-44-A~20
15,750-150-42-A-11
15,480-144-43-A—
14,850-132-45-A-13

4514~ 61-87-B—

2750~ 50-22-A-12

1975~ 47-25-B- 6

1200~ 30-16-A- 4

220- 11- 8-A- 1

April 1951

Western Pennsylvanta
W3QJY 81,593-473-60-A-37
W3NRE 74,245-479-62-A-33
W30DU 31,005-235-53~A-27
W3PWN 19,440-216-36-A-18
W3NCD 11,900-140-34~A-14
W3HOS 7400-100-37~B-10
W3DLI 5863~ 67-35~A~ 6
W3INCJ 5115~ 62-33~A-10
W3UDD 3371- 48-20-A-11
W3Q0Ss 1639- 35-19~A-14
CENTRAL DIVISION

Illinois
WIOLU 149,633-843-71-A-40
WONIL 120,750-690-70-A-40
WIWFS 102,465-606-69~A-32
WOFAU 95,224-560-67~A-38
WHOAT 62,080-338-64-A-32
WIPVA 50,500-337-60-A-28
WIAMP 46,500-300-62-A-21
WovTI 42,160-341-62~A-29
WaYTV 28,487-215-53~A-20
WIPNE 27,755-214-52~A~10
WIANY 27,668-217-51~A-30
WINJZ 27,390-249-44-A-30
WITCK 26.,558-272-49-B-20
WeD0Q 22,286-202-56~-B-25
WYEDH 19,760-190-52-B-24
WOEET 18,535-170-44~A-21
WIFFR 15,792-166-48-B-12
WIEBX 13,802-151-46-B-14
WOTMU  13,152-138-48~B- 9
W9FNR 11,070-108-41-A-14
WITAL 8715- 83-42-A- 7
WoQBI 7840~ 48-40-B-20
WIWIO 6123~ 79-31-A~ 7
WHTM 4950~ 60-33-A-~ 5
WILGC 3273- 60-22-A-18
WIIRR 3080~ 56-22-4-28
WOEVY 2070~ 36-23-A—
WILWD 1235- 52-19-A—
WIFDY 523~ 21-11-A- 6
WIYTR 400- 20- 8-A- 3
WILMC 203- 13- 9-A-20

Indiana
WONH 81,851-475-69-~A~40
WovDhB 63,000-400-63-4-31
WOBHR?®  53,708-350-62-A-35
WIKYM 40,850-265-63-A-32
WaGQL 34,553-273-51-A-25
WOERH 33,206-242-55-A-35
WISFR 27,560-212-52-A-27
KINR« 24,698-233-53-B-18
WICNG 19,635-154-51-A-14
WIQLW 18,000-160-50-B-10
WIGFS 10,458-125-42-B-21
W9ZBK 7960-101-82-A-12
W9YDP 6080~ 81-38-B-10
WIDCM 2146- 38-20-B—
WONXU 1232 28-22-B- 2
WoDGA 432~ 18-12-B~ 3
WIYIYF/9 375~ 15-10-A~ 2
WINVY(WIGQM)

26,125-218-50~A-30

Wisconsin

WIORQM  150,030-890-72~A~40
WIOWEN  103,006-616-67-A-38
WIKZZ 79,860-480-66-A~-31
WICBYE 67,646-435-63~A—26
WIGKEK 63,868-433-59-~A-28
WOKXK 8§9,063-360-65-A-35
WIFXA 49,200-328-60~A-18
WIHDZ 41,473-313-53-A-30
WFZC 38,589-339-57-B~19
WIERW 35,175-239-60~-A-35
WIGKO 27,030-204-53-A~36
WIGUR 25,440-193-53-A-19
waQp 24,440-188-52-A—40
WIIQM 20,400-160-51-A-19
WIONY 13,340-116-46-A-13

WoBCC
WIRLB
WIRKP
WIDPN
WOHFY
WoWJH
WOHDJ
WIGFH
WICFL
We0vo
WIKUG
W9JSE
WOHDH
WOHRX
WOHHE
WILUC
WOIZE
WORSR
WORUW

13,120-120-41-A-22
11,900-109-44-A-10
10,098- 99-51~B-14
9430~ 92-41-A-18
6038~ 75-37-A-13
6879~ 70-39-A- 6
5040- 72-28-A-10
3578~ 55-27-A-25
3450~ 60-23-A-11
2166~ 57-19-B- §
2000- 50-20-B-24
1615~ 39-17-A- 8
1600~ 40-18-A- 8
1425- 41-15~-A-12
1350~ 30-18-A- 4
1313~ 25-21-A—
1100~ 23-20-A~ 4
389~ 15-11-A- 2
250~ 13- 8-A- §

WOHHX (WSELR W9s FSU GIJX
OWV HXV IRJ-JRW YCV
Hdward Gruel and William
Techtmann}

25,480~-229-56-B-30

DAKOTA DIVISION

North Dakota
WBARB 39,330-278-57-A~4D
WeBJIG 38,558-209-53-A-25
WECAQ  11,902-104-46-A-13
WHLHS 7123- 77-87-A-20
WOGSR/8 699~ 92-13-A- 9
South Dakota
WOPHR  106,425-645-66-4-37
WOGFG 30,088-212-58-A-33
WpFOQ 10,750-101-43-A-20
WERRN 7800-101-39-B~14
WPPIG 2185- 39-23-A~ 3
Minnesoia
WEPNQ  132,300-735-72-A-35
WOTKX  128,510-724-71-A-36
WOFID 79,120-495-64-A-27
WPATH 71,774-436-67-A-30
WORZQ 47,351-315-61-A~33
WOBRA 18,368-164-56-B-19
WpBPI 5880~ 78-32-A-16
‘WOEPY 4875- 65-30-A~ 5
WIDNY 3600~ 48-30-A-10
WpvIP 880- 22-16-A~ 2
DELTA DIVISION
Arkansas
W5DRW 71,825-423-68-A-29
W50NL/5  56,780-421-68-A-32
W5QK% 4373- 51-24-A~ 6
Louisiong
WBUBNS  130,988-756-70-A-35
W5ENGN 99,365-588-68-4-39
W5QFC 83,688-524-65-A~40
WSLTX 79,200-480-66-A-38
WSMWE 62,042-469-67-B-37
WEMCT 59,556-369-65-A-32
WEKTD .  59,365-384-62-A-24
W5B1 31,080-222-56-A-20
W5RIQ 28,350-210-54-A~19
W5PZI 23,370-205-57-B-32
W5LUU 21,813-175-50-A-11
W5PBW 20,406-182-57-B-18
W5NDV 17,214-147-47-A-23
W5NMS 6284-135-45-A~ 9
W5PXW 4710~ 79-30-B-28
W5E5GKA 4373- 53-33-A- 4
W5KC 1320 33-16-A—
Mississippi
W52ZD 107,713-618-70-A~40
Tennessee
W4BAQ 69,388-428-65-A-33
W40GG 43,428-300-58-A~35

WiKH 38,656-302-64-B-13
W400A 33,000-279-60-B-38
W4GX 25,550-211-81~B-23
W4v0Ss 20,125-175-46-A-29
W4CXY 14,155-149-38-A~18
W4RPT 8150~ 83-40-A—— -
W4LUH 8750- 75-36-A-10
GREAT LAKES
DIVISION
Kentucky
WAZWR 57,188-375-61-A-25
WANKQ  51,075-341-00-A-29
WAWWT  50,160-380-66-B-19
K4WBG®  18,414-178-54-B-14
W4VP 7790- 83-38-A- 6
Michigan
WsCCJ 65,033~-451-58-A~40
W8SCW 48,128-376-64-B-24
W8ZHO 43,070-365-59-B-28
WBGQB 40,235-310-65-B-24
WSEXZ A3,568-232-58-A-16
W8DQL 24,720-207-48-A—-
WBOAK 23,313-188-50-A-19

WBYKC 22,050-180~49-A~16

WEWOV 21,726~-216-51-B~34
W8GP 18,731~167-45~A-17
W8BWS 17,360~155-56-B-28
WBTKW 16,560~139-48-A-34
WSDDR 12,825~115-45-A~17
WSUQR 12,810-122-42-A-17
W8Zz7 9713~111-35-A-15
WEMGQ 9116~108-43-B~ 8
w8ss 7622~103-37-B-13
WSFGB 7560~ 98-32-A-18
W8SZS 7250~100-29-A- 8
WSDSE 5150~ 52-40-A~ 8
WSEGI 4800~ 60-32-A-10
WBDXM 2050~ 41-20-A- 8
W8FSZ 820~ 28-13-A~ 8
W8WVL 715~ 22-13-A~8
WBYNY 468~ 17-11-A- 2
(hio
wsoYl 113,160-656-60-A-33
W8YJE 93,013-534-70-A-37
WBZIM 75,820~450-6%-A-28
WSEXI 71,840~402-68-A-35
WSLFE 57,615~334-69-A-24
W8DAD 53,723-379-57-A—40
WSLHV 52,207~370-57-A-33
WSLQA 48,125~356-55-A-29
WSEBC 47,171~300-63-A—
WSDAE 46,255~320-58-A-27
WSKMP 41,752-204-57-A-32
W8QY1 40,870~268-61-A-21
W8DWP 35,670-248-58-