


LINEAR STANDARD
High Fidelity Ideal

COMPONENTS FOR EVERY APPLICATION

HIPERM ALLOY
High Fidelity . . . Compact

ULTRA COMPACT
Poriable . . . High Fidelity

OUNCER

Wide Range . . . | ounce

SUB OUNCER
Weight 3 ounce

COMMERCIAL GRADE
industrial Dependability

SPECIAL SERIES
Quality for the "Hom*

POWER COMPONENTS
Rugged . . . Dependable

VARITRAN
Volltage Adjustors

MODULATION UNITS
One watt to 100KW

VARIABLE INDUCTOR

Adjust like a Trimmer

TOROID HIGH Q COILS
Accuracy . . . Stability

TOROID FILTERS
Any type to 300KC

MU-CORE FILTERS
Any type % — 10,000 cye.

EQUALIZERS
Broadcast & Sound

PULSE TRANSFORMERS '

For all Services

SATURABLE REACTORS

Power or Phase Control

PLUG IN ADAPTER

impedance Matching

FOSTERITE

Grade 3 JAN Components

CABLE TYPE

For mike cable line

VERTICAL SHELLS

Husky . + . Inexpensive

REPLACEMENT

Universal Mounting

STEP-DOWN
Up to 2500W . Stock

LINE ADJUSTORS

Match any line voltage

CHANNEL FRAME

Simple Low cost




Two tubes take 1,000 w CW
with only 5 w to the grids!

andicapped by one of those hard-to-drive
H tubes in your final—so that you wish your
grid drive were a little greater?

Then relax! . .. With the same drive you have
now, or ever less, you can put a signal on the
air that equals or surpasses what your rig is
transmitting at present. GL-4D21/4-125A will
do this for you, with a drive requirement that’s
ridiculously small.

Or maybe your present signal is too weak,
and you want more wallop without revamping
your drive circuit. Again GL-4D21/4-125A
is your answer. The same receiving tube
you're using for driver now, will handle this
G-E tetrode that takes up to 500 w CW or
380 w phone.

See your G-E tube distributor for full ratings
and price! Consider the GL-4D21 /4-125A in
relation to your need for a powerful final
that needs only a whisper of grid-drive
. .. so that, like a finely made automobile,
you can “steer it with your little finger”!
Electronics Department, General Electric
Company, Schenectady 5, New York.

ELECTRONIC TUBES OF ALL TYPES FOR THE RADIO AMATEUR

GENERAL @D ELEC

TRIG

184-KA6

1




MAJOR GENERAL JULIAN S. HATCHER
6039 BROOK DRIVE
FALLS CHURCH, VIRGINIA

Mr. Arthur A. Collins, W@CXX February 26, 1951
President, Collins Radio Company
Cedar Rapids, Iowa

Dear Mr. Collins:

Just eight months ago today you wrote to me about my Collins 75A-1
receiver which had been damaged in shipment from the factory, and you also said that
you had noted that I was getting a 32V-2 transmitter, and you expressed the hope
that it would operate satisfactorily for me.

I thought you might be interested in seeing the enclosed picture of
this fine equipment as it has been in use in my shack.

I want to take this opportunity of telling you that I consider the
superb stability and the absolutely accurate calibration of these two equipments to
be priceless. It is a real pleasure to operate them, and I think the hams of this
country are greatly indebted to you for giving us such fine pieces of apparatus.

We have a sort of family radio net- my oldest son, Commander J. S.
Hatcher, Jr., USN, W60EO, is Electronics Officer of the Naval District at Long Beach,
his wife, Mary D. Hatcher, is W6DKV, and my son Lieut. Robert D. Hatcher, USNR,W3RIL,
is an engineer on guided missiles for the Navy.

With best wishes, ;ﬂ;;;rely,
J%E%én S. Hatcher W4RNQ/A4RNQ
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Tune your rig for peak output

without creating interference

¢ QHMITE ‘
Dummy Antenna Resistor

© RUGGED VITREQOUS-
ENAMELED CONSTRUCTION

1 Here is the ideal dummy antenna resistor, designed to
1 provide accurate measurement of R.F. power output (using
i R.F. ::imfmeter) whlﬁe keeping the :::Ignal off the air. thm
proved frequency ¢ aracteristics result from a more effec-
® IMPROVED FREQUENCY ] tive proportionment of the d-c resistance, residual induct-
CHARACTERISTICS I ance, and distributed capacitance. In these units, residual
Within thei ded inductance and distributed capacitance are kept to a
Within their recommende | minimum, making the natural resonant frequency as high
ol;l)cratmg frgquency ranges, I a8 possible. Available in Type D-101, 100-watt unit, in 52,
these superior dummy an. 73, 300, and 600-ohm values; and Type D-251, 250-watt unit,
tenna resistors may, for all | in 52, 73, 300, and 600 ohms.
1

I

|

practical purposes, be con-
OHMITE MANUFACTURING CO.

;:_idered “nonreactive” in per-
ormance. 4865 Flournoy St. Chicago 44, IIl.

Write for Bulletin 136 -

8 Repér wick OIFIMI T E

Reg. U. S. Pat. Off.

RHEOSTATS I STORS TAP SWITCHES




Oscillator

Xials

RFC,

=

C1—15-uufd. mica
C2—50-uuid. mica
C3—0.002-utd. mica
C4—100-uuid. variable

C5—500-uutd. mica
C6—7 to 35-uufd. variable
R1-—-68,000 ohms, 2 watt
R2-~500 ohms, 1 watt

315v. ¢+

R3—47.000 ohms, 1 watt
RFCI1, 2—2.5-mh. choke
S3—S.p.d.t. snap switch
Ll1—(see text below)

OLD TIMER OR NOVICE.. . A Crystal
Circuit You Can DEPEND ON!

This circuit, containing some of the best features
of a number of similar combinations, will give a
maximum of trouble-free output with a minimum
of crystal current . . . on frequencies up to and
including the fourth harmonic of the crystal. It is
completely dependable ‘when constructed with
proper mechanical care. Using a 6AG7 as a har-
monic oscillator sufficient output is generated on
the fourth harmonic to drive a 2E26 or similar
fube in a following stage or final amplifier.

The circuit is not tricky and crystal heating is held

use |

at a minimum. The crystal will oscillate at all times
regardless of whether the plate circuit is at reso-
nance. Pronounced plate current dip will be noticed
when the oscillator is tuned to the fundamental
frequency. and will become progressively less as
higher harmonics are used. The inductance L1
should be designed for resonance at the frequency
on which output is desired.

(Note: Additional copies of this circuit may be ob-
tained from your PR Jobber, or direcily from the
factory.)

AND KNOW WHIERE YOU ARE

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



Section Communications Managers of the ARRL Communications Department
Reports [nvited. 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 05T, Al ARRL Field Organization appointments are
now available to League members. These include ORS, OES, QPS, OO and GBS, Also, where vacancies exist SCMs desire
applications for SEC, EC, RM, and PAM. In addition to station and leadership appointments for Members, all amateurs
in the United States and Canada are invited to join the ARRL Emergency Corps (ask for Form 7).
— ATLANTIC DIVISION
Kastern Pennsylvania WI3IBES Jerry Mathis 017 Crescent Ave. Glenside
Maryland-Delaware-1.C, W3OMN James W, Jo! hn 29 Fawecett St. Kensington, Md,
Southern New Jersey W2ASG Dr.Luther M, Mkuari:m 500 Warwick Road Haddonfield
Western New Vork W2PGT Harding A, C'lar RE Manlius
Western Pennsylvania W3KWL Ernest J. Hlmsky 509 Beechwood Ave. Farrell
—_— CENTRAL DIVISION
{llinois WOV ) FLloyd E., Hopkins 27 Lynch St. Elgin
Incllana WORLE W. E. #omgan 1504 East Ewing South Bend 14
Wisconsin WOROM Reno Goetsch ')ZU S, 7th Ave. Wausau
,,,,,,, _ DAKOTA DIVISION.
North Dakota WoIwy Reyv. l.awrence C.
Strandenacs St. Andrew’s Church \Westhope
“outh Dakota* WORRN J. W. Sikorski 1900 South Menlo Ave. Sioux Falls
Minnesota WoMXC Charles M, Bove 161114 E. Lake St, Minneapolis 7
DELTA DIVISION.
Arkansas WSDRW r. John L. Stockton I, (), Box 302 Siloam Springs
{.ouisiana WSGHF Robert E. Barr Box 446 Springhill
Mississippi WSJHS Norman B, Feehan P.O. Box 491 Gulfport
‘lennessece W4AFI D. G. Stewart McAlice Drive Fountain City
_ GREAT LAKES DIVISION
Kentucky W4KKG I. W. Lyle, jr. R. R, Jetfersontown
Michigan W8DLZ Norman C. MacPhail 1340 Giddings, S.E. Grand Rapids
Ohio WEHGW Leslie Misch 21380 Mastick Rd. Cleveland 26
HUDSON DIVISION .
Fastern New York W2CLL George W, Sleeper 76 Fuller Road Albany 3
. V. (. & [.ong lsland W20BU Creorge V, Cooke 88-31 239th St. Bellerose 6, L. I.
Northern New jersey W2NKD Thomas J. Ryan, jr. 1082 Anna St. Elizabeth 4
—_— MIDWEST DIVISION .
lowa ware William (-, Davis ird St. Mitchellville
Kunsas WOICV Earl N. Johnston 624 Rooscvelt Topcka
Missouri WOGBTY Clarence 1., Arundale I(IJR South Jeflerson Ave. Springfhield 4
Nebraska W@OED Scott E. Davison 3 North Nye Ave. Kremont
NEW ENGLAND DIVISION
¢'onnecticut WIVB Walter L. Glover tslover Ave. Newtown
laine WIPTI, Orestes R, Brackett (oodrich St. Bingham
Izastern Massachusetts WIALP Frank L. Baker, jr. 91 Atlantic St. North Quincy 71
Western Massachusetts WIEOB Victor \W. Paounott 26 Denton Clircle springheld
New Hampshire WI1INC Norman A. Chapman 98 South St. (oncord
Rhode Island WICJH Roy B. Fuller 17 Ledge Road East Greenwich
Vermont WINLO Burtis W. Dean P, O, Box Burlington
. NORTHWESTERN DIVISION.
Alaska i\L7I(; harles M. Gray ox. 1237 Dougias
fdaho W7IWT Alan K. koss 2105 Irene St. Boise
Montana \V7I\(JJ 421 v cllo»\utonc Ave. Billings
Oregon WM 519 N.W. Nin t'endleton
Washington wW7CZY Laurence Sebring Route 2, Box 384 Everett
PACIFIC DIVISION.
tawaii KHORU John R. Sanders ’o Markay Radio & Tele- Honolulu
Co. Inc., Box 2993
Nevada W7BVZ ¢’arroll W, Short, jr. 10()8 Anzona St. Boulder City
Santa Clara Valley woLzZl Rov 1. Couzin 7 nglewood Ave, 1,08 Gatos
Bay WGTI Harace R, Greer Fairmount Ave. akland 11
‘rancisco W6ATO R, . Czeikowitz 243 Colon Ave. .‘.m Krancisco 12
mento Valley* WOCKV Willie van de Kamp RT1) 1, Box 492A ico
n Joaquin Valley WoEFYM i5. Howard Hale 741 E. Main St. ’l urlock
_— - _ ROANOKE DIV ISION
North ¢ arolina WHDCQ Herman £, Jolitz P.O. Box 4% (linton
South Carolina WA4AZT \Wade H. Holland P. O, Box 116 Greenville
Virginia W4FF H. Iidgar Lindauer Route 1, Box 431 Annandale
Woest Virginia \W8JM Donald B. Morris 303 Home St. Kairmont
e __ _ROCKY MOUNTAIN DIVISION .
Culorado WoI0Z~ M. W. Mltcheu 1959 Uinta St. Denver 7
itah W7Sp Leonard F, Zimmerman Housc Raltair
\Vyoming \W7HNI A. D. Gaddis O. Box 786 Cillette
QOUTHEASTERN DIVIQIO .
Alabama W4LEN lLewis C. Garref 818 Maplewood Ave. Anniston W
lcastern Klorida W4IKWZ John W. Holl:stcr i80‘) Springfield Blvd. Jfacksonville
Western (<lorida* \V4M Edward T. Collins 1003 E. Blount St. Pensacola
Creorgia W47D James . Born, jr. 25 First Ave., N.E, Atlanta
Wcst Indies (Cuba-P.R.-V.1.) KP4DJ William ‘Werner 563 Ramon Llovet fIrb. Truman,
. Rio chdras. P. R,
t anal Zone KZsAw Everett R. Kimmel Box 264 Gamboa, C. Z.
_ . SOUTHWESTERN DIVISION
1.o8 Angeles WOESR Samuel A, Greenlee 1701 bepul\-nda Blvd. Manhattan Beach
Arizona WIMID Jim Kennedy 4511 N, Phoenix
Ran Diego WEYYM Mrs. Ellen White 3677 \\'1ghtman St. San Diego
S— - WEST GULF DIVISION .. —
Northern ‘I'exas WS5SBKH William A, Green 1834 Umvcrsltv Blvd. Abilene
Ciklnhoma \WWSAHT/AST Fr.mL E. Fisher 104 kast 1 Pawhuska
Nouthern Texas WSFIF Dr. Charles Fermaglich 018 Mcdu:al An,s Bldg, Houston 2
New Mexico* \WSBIW Richard |. Matthias ). Box 548 state College
MARITIME DIVISIO .
Maritime (Nfld. & l.abr. att.y VEIDQ AL M. Crowell 69 Thublin St. Halifax, N. S, 1
JR— ONTARIO DIVISION.
ntario VE3IA ¢». Eric Farquhar 16 Emerald Crescent Burlington, Unt.
_ SN QUEBEC DIVISIO
(yuebec VEZGL, wordon A, Ly R.R, No. 1 Ste. Genevieve de
Plerrefonds, P. Q.
- VANALTA DlVISION
Alberta VIZOM | Sydney I, Jones x 373 Edmonton, Alta.
British Columhia VIE7TFR rnest Savage 4553 \Vcst 12th Ave. Vancouver
\'ukon
] PRAIRIE DIVISION —
Manitoba VE4AM . W. Morley 26 Lennox .\ve. St Vital
Saskatchewan VESHR Harold R. Haomn 1044 King St. Saskatoon
— R =

——
+ Officials appointed to act temporarily in the absence of a regular official.
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MORE of what you want . ..
than any other set on the
market, regardless of price.

500-cycle selectivity at
6 db down —3 kc selectiv-
ity at 60 db down — with
selectivity control in sharp-
est of five positions.

2 microvolt average sen-
sitivity with V2 watt output.
9 tubes plus regulator, rectifier.

50 ke 2nd IF (after double conversion
with 1st IF 1650 kec) gives more usable
selectivity than the best crystal.

Giant 4-in. 'S’ meter. Calibrated
electrical bandspread. Range 538-1580
ke, 1.72-32 Mc in 4 bands.

All MARS F ies—the only Dual M ;f,l,
Conversion Rl:::il\‘::‘:;stsaring :lloht;(i{ita:,; h a I I I crai: E rs

Amateur Radio System Frequencies. “ The Resdio Mant Ruciv”

WORLD'S LEADING MANUFACYURER OF PRECISION
RADIO AND TELEVISION « CHICAGO 24, ILLINOIS




AMIDONG, KOREA—22 March, 1951:
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LONG RANGE PORTABLE

the World’s Most Powerful Portable!

Servicemen the world over
are recording a new chapter in
performance for Hallicrafters
famous S-72. This 8-tube
masterpiece of precision en-
gineering features the widest
frequency range of any port-
able made— with continuons
coveragefrom 540 kc to 30 Mc,*

PRICE: $10925 Less batteries,
AC/DC or batteries; brown leather-
ette cabinet. 61-in. whip antenna for
short wave; loop for long wave,

*S-72L, for aircraft and marine band reception,
$11995. 175-420 kc plus 540-12.5 Mc,

hallicrafters

“ The Raddio Mans Radio”

) WORLD'S LEADING MANUFACTURER OF
PRECISION RADIO & TELEVISION » CHICAGO 24



iz AMERICAN
RADIO RELAY
LEAGUE, wc,

is a noncommercial association of radio . amateurs, bonded . for
the promotion of interest in amateur radio communication and
experimentation, for the relaying of messages by radio, for the

advancement of the radio art and of the public welfare, for the”

representation of the radio amateur in legislative matters, and for
the maintenance of fraternalism and a high standard of conduct.
It is an incorporated association without capital stock, chartered

under the laws of Cannecticut. Its affairs are governed by a Board ]

of Directors, elected every two years by the general membership.
The officers are elected or appointed by the Directors. The League
is noncommercial and._no one commercially engaged in the manu-
facture, sale or rental of radio apparatus is eligible to membership
on its board.

"'Of, by and for the amateur,” it numbers within its ranks practi- *

cally every worth-while amateur in the nation and has a history of
glorious achievement as the standard-bearer in amateur affairs.
inquiries ‘regarding membership are solicited.” A -bona fide
interest in amateur radio is the only essential qualification; owner-
ship of a transmitting station and knowledge of the code are not
prerequisite, although full voting membership is granted only to
licensed amateurs. ;
All general correspondence should be addressed to the Secretary
at the ‘administrative headquarters at West Hartford, Connecticut..

Past Presidents

HIRAM PERCY MAXIM, WIAW, 1914-1936
EUGENE C. WOODRUFF, W8BCMP, 1936-1940

L] L L4 L] e

Officers
President . . . . . . . . .. . GEORGE W. BAILEY, W2KH
New York, N. .
Vice-President . . . . . . . WAYLAND M. GROVES, W5NW
Odessq, Texas
Secretary . . . . ... . « . . . . .A, L BUDLONG, W}BUD
West Hc:rtford Connecticut
Communicafiohs Manager. . " . i . FRANCIS E, HANDY, W1BDI
West Hartford, Connecticut

Treasurer , . . . .+ + . . DAVID H. HOUGHTON
Wes' Hortford Connemcut

‘ceuo.

General Counsel . . . , . . S . PAUL M. SEGAL
8146 Connecticut Ave‘, Woshmg’on é,D.C.

Assistant Secretaries . . , . . . . JOHN HUNTOON, WIlvQ

RICHARD L. BALDWIN, W1IKE HARRY PASTON wibjv
West Hartford, Connecﬂcuf

DIRECTORS

President
GEORGE W, BAILEY. W2KH
1 Fast 79th St., New York 21 N Y.

Vice-President
WAYLAN}[’) M. GROVE ............. WENW

Canadian GeneruI Munuger
ALEX REID R ;

Atlantic Division
WALTER BRADLEY MARTIN........ w3Qv
1033 Arbuta Rd., Abington, Pa.
Alternate: flenry W. chkenhlscr. jr.....W3KWA
1112 State Ave., Coranpolls, P’a.

Central Division

WESLEY h MARRINER............ WOAND
4 N. Galena Ave., Dixon 7, 1ll.
Alternate: Chnrl& F, Reberg............ WIMVZ
3000 W, 10th Ave., Gary, ind.
Dakota Division
GOODWIN L. DOSLAND,....... \WOTRN
Aoorhead, Minn,

Alternate: Alfred M. Gowan. ........,.. WOPHR
25 2, Menio Ave., Stoux Fully, 8. D,
DeIta Division
VICTOR CANFIELD................. W5BSR

P. O, Box 985 Lnke Charles, La.
<lternate: George 8. Acton., .. ......._. WSBMM

Plain L)emlnz. La.

(‘reat Lakes Division

JOHN H. BRABB.................... Wa88sPF
417 Ford Bldz Detrolt 26, Mich.
lternate: Harold E. Stricker............. W8W2zZ
247 W 5th 8t., Mnrysvillr, Ohlo

Hudson Division

JOSEPH M. JOHNSTON............. W280X
423 Monmouth Ave., Bradley Beach, N. J.
Alternate: GGeorge V. Cooke, Jr........ . W20RU
%8-31 230th t., Bellerose 8, L. 1., N. ¥.

Midwest Division
LEONARD COLLETT............... WPDEA
Box 8K, ¢/0 C.A.A., Agana, Guam, M, L
Address currespondence to the Acting Director:
ALVIN G. KEYES. ............. ... WQhI‘Q
1201 Merchants Nat’'l Bank Bldg., Cedar Rapids, Ia.

New L‘n gland Division

PERCY C. NOBLE.......... ....... WIBVR
47 Broad bt ‘Westtield, Mass.
4ltemrxte Frank L. Baker, jr............ WIALP

91 Atlantic 8t.. North Quincy 71, Mass.

Nortb western Division

R. REX ROBERTS. ... ... ......... W7CPY
837 Park um Drhe. Blumgs. Mont.
.1It¢mal¢ Kurl W. Weingarten., ... ....... W7BG

219 N. 2ith £t., I‘ucoma 7, Wash.
Pacific Division

EKENNETH k. HUGHES. ... .......... W6CIS
810 W. Orange Ave., 80, 8an krancisco, Cullf.
dlternate: C'. Porter Fivubs, . ... ... .. ... WEBF
131 Dracena Ave., Piedmont 11, Calif.
Roanoke Division
WILLIAM H. JACOBB...... .. .. .. wievQ
Route 6, Rn.leh!h N.C
Alternate: Gus M. Brow ............ \\'4BPD

135 Broughton 8t., h Orangeburg, S

Rocky Mountain Division

FRANKLIN K, MATEJKA............ WwW@DD
P. 0. Box 212, Istes Park, Colo.
Alternate: anun 8. Walker. ........... wgowrp
P, 0O, Box X, Brush Colo.

Southeastern Division

LAMAR HILL....... ... 00 aauL W4BOL
104 Myrtle, C‘ochran,

Altemute \V:llium P, des......
leming Road, Montgomel

Sou th western Division

.. W4AUP
Ala.

OHN R, GRIGGS. . ..., ... ..., WOKW
104 12 Don Pico Rd., RFD 2, 8pring Valle Calit,
Alternate: Walter R. Joos. . .,.......... WOEKM

1315 N. Overhlll Drl\e inglewood 3, Calif,
West Gulf Division

Al DAVID MIDDELTON .............. WSCA
Kay Road, Tijeras, N. M.

Alternate: I‘mnk B, Fisher.. ... ... \WWS5AHT/AST
104 E. 11th, Pawhuska, Ukla.



“It Seems to0Us..”

ARMY-AIR FORCE MANEUVERS

Many amateurs — certainly those reservists
on active duty at the time — will recall the ex-
tensive ‘“Carolina’ Army maneuvers in the
South during the summer of 1940. This coming
August the military has scheduled an opera-
tion similar to that of ten years ago but differ-
ing in one respect: size. There will be more
men, more equipment, more of practically
everything, in extensive joint Army and Air
Force activities. With the degree of use of radio
communications for military operations dou-
bling many times in recent years, the need for
frequency channels to service such activity is
tremendous, considerably in excess of what is
available in Government bands. For some time
the military frequency planners have been
working with FCC to set up an arrangement
providing for temporary but extensive Army
radio operations on a considerable number of
channels throughout the commercial bands
from 4 to nearly 7 Mc.; this has been accom-
plished. Yet the supply of frequencies was still
not sufficient. Reluctantly, the Army sought
from the Commission some arrangement where-
under a couple of hundred of additionally-
needed kilocyeles could be obtained tempo-
rarily from the amateur 3.5-Mec. band. (Were
this un operation outside the continental
United States, there would be no particular
problem as the military would simply move
into that band, as it has done in wartime and as
it continues to do in its Far KEastern opera-
tions, inasmuch as a great many military com-
munications units are built with the 80-meter
band in mind.) What they hoped for, the mili-
tary indicated, was that for the 33-day period
of the maneuvers amateurs could let 200 ke.
of this band pretty well alone so that their low-
power portable and mobile units could operate
satisfactorily without harmful interference.
They had 3800-4000 ke. in mind.

The good faith of the Army in this matter
is indicated by its approach. Had the working-
level officers so recommended to the top brass,
there could have been an Executive Order sim-
ply instructing amateurs to clear completely
out of the band desired. Instead, the comnmu-
nications group sought the codperation of ama-
teurs in voluntarily reducing our operations in
that portion of the band so that the frequencies
could be available for their use. The Com-

mission staff, similarly unwilling fo have

the matter handled as a regulations change if
possible to avoid it, cobperated and suggested
that the League be called in for its comment.

This provided us the opportunity to discuss
the problem with both FCC and the military
and to make several recommendations, the
most important of which was a change in the
proposed location of channels to be used in
order to lessen the inconvenience to our estab-
lished amateur operating systems. It’s like this,
we said: 3800 to 4000 kc. would completely
disrupt our amateur ‘phone operations, and
especially the state and regional emergency
and traffic networks. For a day or two that
might be okay; for a month, it would be dis-
astrous. It would be inuch better to use the
frequencies 3700-3900 kc., which would divide
the inconvenience equally between our voice
and c.w. operations.

The discussion group was quick to adopt
this view, and even tossed in additional argu-
ments in its favor such as that it would permit
the earmarked c.d. band 3900-4000 ke. to re-
main available for amateur use and planning —
just in case. It became the decision of the
“committee,” and has been incorporated in the
final plan. The FCC Publie Notice appears in
full on page 41 of this issue.

These military operations will take place
primarily in the Carolinas, and radiowise will
consist of low-power mobile communication —
perhaps 10 or 20 watts — both voice and c.w.
but mostly the former. Especially with condi-
tions favoring longer-distance propagation on
the 80-meter band these days, any normal
amateur operation in the same bands would
make the channels completely unusable by any
such low-power service. What will be needed,
then, is protection from harmful interference.
The maneuvers will go around the clock for
days on end, and of course so will the use of
frequencies. For daytime, only a compara-
tively small “restricted’” area of amateur op-
eration would be needed; for nighttime, the
protection must be forthcoming from a con-
siderably larger area. Thus it was worked out
that amateurs in an area roughly 300 miles
around the Carolinas are being requested to
conduct no operations whatsoever, daytime or
nighttime, in the 3700-3900 ke. band. All other
amateurs east of the Mississippi River are be-
ing requested to conduct no nighttime opera-
tions — local sunset to loeal sunrise — in the



3700-3900 ke. band. These requests for volun-
tary cooperation apply only during the period
of the maneuvers, August 6th to September
7th. No limitations are suggested for amateurs
west of the Mississippi, or in the U. S. pos-
sessions.

This request is going to pose some problems
for us. In the immediate area where cessation
of all operation is requested, for the individual
amateur customarily operating in 3700-3900
ke. the solution is simple — he moves to an-
other part of the band during the period of the
maneuvers, or to another band. Networks in
that area will have to relocate temporarily.
These are matters which, however inconven-
ient, can be accomplished; we've done such
things in the past and can do them again. Ama-~
teurs outside the immediate limited area but
still east of the Mississippi have the same easy
solution as individuals, and not quite as diffi-
cult a problem in networks at least as concerns
the early-evening sessions since in August the
sunset times will undoubtedly permit such ses-
sions to continue on their regular frequencies
(Daylight Saving Time will help, too). How-
ever, networks in this region may prefer to
shift to another frequency during the 33-day
period so as to be able to conduct their late-
evening sessions as well as others on the same
channel. And we must admit the arrangement
is going to be a little tough on the Novices,
who in many cases will have to confine their
operations to 11 or 2 meters, or else just sit in
the shack and get code practice during the eve-
ning hours.

Kven with these “restrictions” the Army
knows its radio operations in our bands will
be no picnic. Especially during the evening
hours, some of the signals coming from west of
the Mississippi may cause a little trouble.
The Army also knows that there is a possibility
of an amateur or two getting fouled up some-
how and unintentionally causing them inter~
ference, but knows the amateur body well
enough to be sure such instances will be held to
8 minimum. An important point to note is that
failure of amateurs to hear Army communica-
tions in the 3700-8900 ke. band during the
period of the maneuvers does not mean that
radio operations are not in progress, since the
units will be very low-powered. A 10-watt sig-
nal can be completely adequate for communi-
cation over a 20- or 30-mile range to fit their
purposes, though it won’t be heard much
farther, but would not be usable in the face of
high-power amateur interference coming from
several hundred miles away.

This is a call for amateur codperation. It is -

not a change in amateur rules. It is nof a perma-~
nent arrangement, as it applies only for the
specified month. It is, to quote the Commis-
sion’s notice, “an opportunity to further en-
hance the excellent reputation for codperation
which [amateurs] already enjoy.” It is a re-
quest that we know will be strictly complied
with by every amateur.
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TV1

There has been increasing grumbling, in
recent months, on the part of hams who, hav-
ing gone to some trouble to clean up the har-
monic radiation from their transmitters, still
have TVI because many current TV receivers
can’t take it when a nearby ham goes on the
air. It’s frequently a hard job to get the idea
across to the set owner and even harder, far
too frequently, to get any codperation from
the service man, dealer, or manufacturer who
ought to fix it up.

The Dallas gang had an idea. It worked,
locally. The story is in this issue. No set
manufacturer wants to earn a poor reputation
for his product. If enough people complain
to their dealers, and those dealers can sce
where they’re losing sales, the manufacturer
hears about it. And will do something about
it — if it doesn’t stop with Dallas, but shows
up in Omaha, in Sacramento, in Norfolk, in
cities all over the country. Your efforts in get~
ting your neighbors to understand, to demand
satisfactory performance, to buy the sets that
give it and shun those that don’t, promises to
be a club that will have effect.

Read the Dallas story. If you're really keen
on getting something done about TV receiv-
ers, go and do likewise. To get action, there’s
only one place to hit — the pocketbook.

e Strays %

“What's in a name?” department:
W. F. Ham is W1IRRX
M. B. Beam is W5LUP
(. 7. Robertson is Ws6MBP
—— WI1AGM

OFFICERS’ REPORTS AVAILABLE
TO MEMBERS

In April of each year the officers of the
Lecague make comprehensive written re-
ports to the directors. The Board has
made these reports available to inter-
ested members. The cost price is 75 cents
per copy, postpaid. Address the Secretary
at West Hartford.

ARE YOU LICENSED?

e When joining the League or renewing
your membership, it is important that
you show whether you have an amateur
license, either station or operator. Please
state your call and/or the class of oper-
ator license held, that we may verify
your classification.

QST for



BOARD MEETING HIGHLIGHTS

The Board of Directors of the American Radio
Relay League met in a two-day jam-packed ses-
sion May 11th and 12th in Hartford, Conn., to
examine and discuss the affairs of the League and
amateur radio.
The Board unanimously voted to adopt a new
charter proposed by its Constitution Revision
Committee, replacing the original 1915 ARRL
charter and modernizing the corporate structure
of the League, subject to approval of the new
charter by the Secretary of State of Connecticut.
The minutes of the Board meeting, to be pub-
lished in July QST, will contain the text of the
new charter. New by-laws proposed by the Com-
mittee were referred back to it for further study,
the present ones remaining in etfect insofar as
they do not conflict with the new charter.
The Board created a new Policy and Review
Committee as a permanent part of our adminis-
trative structure, membership to consist of five
directors selected in alphabetical order of divi-
sions and rotating in accordance with a speci-
fied plan. This new Committee has the power,
on its own motion, to make such studies as it
chooses of League affairs and report direct to the
Board.
Directors unanimously endorsed the Novice
and Technician Classes of license and instructed
.the Headquarters to engage in suitable promo-
tional activity in the form of publicity, booklets
and space in QST as necessary to meet the needs
of these licensees. The Board also directed the staff
to institute a membership campaign to secure
additional ARRL members, ‘and added some spe-
cific suggestions as concerns the placing of solici-
tations in newsstand copies of QST, and the mak-
ing available to an individual director lists of any
members in his division who might not renew at
expiration. The Membership and Publications

Committee was continued for one year in an ad-
visory capacity in connection with the member-
ship campaign.

The Board expressed its approval of the work
heretofore performed by the Hq. staff in tackling
the problems of TVI, and further directed the
staff to expand and extend its program in an ag-
gressive and cooperative manner to the end that
public education, improvement in TV receiver
design and other remedial measures might elim-
inate the controversies between amateurs and
the TV viewing public. Suggestions were made on
how these ends might be best accomplished. QST
is to consolidate, no less often than quarterly,
informative data on how individual-city TVI
problems have been solved, bibliography of TVI
articles, and general news on the subject.

Frequencywise, the League will request FCC
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to open all ’phone bands to n.f.m. and, as a result
of its Planning Committee study and recommen-
dations, to open 7250-7300 ke. to teletype opera-
tion using frequency-shift {echniques. The Secre-
tary was directed to continue his efforts to obtain
increased amateur privileges in the 1800-2000
ke. loran band. The Board adopted a resolution
soliciting the agreement of Canadian amateurs
through Canadian General Manager Reid, to the
general principle of VE 'phone privileges extend-
ing only 50 ke. additional to U.S. voice bands on
75 and 20 meters instead of the greater portions
now available and requesting cooperation of our
Canadian members in effecting regulatory action
to that end. Given to the Planning Committee
for study were the subjects of 40-meter ’phone,
tone-shift teletype in 1800-2000 kc., mobile
"phone privileges in 3750-3800 kc., and the pos-
sibllity of expanding ’phone bands in Puerto
Rico, the Virgin Islands and the Canal Zone to
the same limits observed by Canada.

FCC will also be requested to amend the ama-
teur rules so as to permit the assignment, of two-
letter calls to persons who were licensed 25 years
ago and who have been licensed for the past 15
years, whether or not they ever held two-letter
calls.

The financial position of the League received
considerable attention, and the General Manager
wag instructed to prepare, in advance of each fu-
ture Board meeting, a statement of estimated
revenues and expenses for the current year in the
form of a budget. Henceforth, instead of appropri-
ating money from surplus to cover annually-
recurring expenses of such things as Board meet-
ings, director administration, SEC, SCM and
QSL manager travel, and Board committee.oper-
ations, these costs will now be charged as regular
expenses for the year but only after deriving the
figure of net operating revenues.

A section devoted to the activities of YL oper-
ators will appear regularly in QST beginning no
later than next January. Mono County, Cali-
fornia, was transferred from the Southwestern to
the Pacific Division. The Board commended
Walter E. Bradley, WIFWH, for his fine work irn
conducting the ARRL Technical Information
Service. The Communications Manager was in-
structed to investigate the feasibility of adopting
a uniform size for all League certificates. The
Board adopted resolutions commending the
splendid work of Section Emergency Coordina-
tors, Emergency Coordinators, emergency radio
nets and QSL Managers. A rising vote of appreci-
ation was extended to President George W.
Bailey, W2KH, on the occasion of his 20th year
of service on the Board.
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Aurora and Magnetic Storms

The Nature of Ionospheric Disturbances and Their
Effect on Radio Cummunication

BY R. K. MOORE, * W2SNY

»

wrote Seneca of ancient Rome as he

began a description of the aurora bore-
alis.! References to aurora appeared even earlier
in the Old Testament and the writings of ancient
Greece. The ancients frequently attributed au-
rora to supernatural causes and attached all
sorts of significance to its appearance. Today, we
know a little morc about surora and can pos-
tulate some scientific explanations of it.

The connection between aurora and the earth’s
magnetism was established long before the days
of radio. Soon after long-range radio communi-
cation was initiated, it was observed that radio
conditions were poor when aurora appeared. In
the '30s, amateurs observed another effect 2 which
is just now receiving scientific study: auroral
v.h.f. propagation. Because of these effects on
radio communication, some knowledge of the
aurora should be useful to every amateur.

The aurora is but one manifestation of a more
general phenomenon -— the geomagnetic storm.
Abnormal currents flow in both the earth and
the ionosphere at these times. The ionosphere is
disturbed even at latitudes where aurora cannot,
be seen, and the aurora itself appears at the
higher latitudes. Both northern and southern
hemispheres are atfected.

The magnetic field of the earth has been
studied extensively. As a first approximation the
earth may be considered as a spherical “bar
magnet” with its poles slightly displaced from
the geographic poles. The north geomagnetic pole

* ¢¢ Bchool of Electrical Engineering, Cornell University,
Ithaca, N. Y.

1Chapman and Bartels, Geomagnetism, Vol I, p. 449,
Clarendon Press, Oxford, England, 1940.

2 QST, May, 1939, p. 78.

e SOME’I'IMEB flames are seen in the sky .. .,

Arc across the northern sky, showing some ray struc-
ture. Oct. 16, 1950, 12:20 A.M.

is in Northern Greenland, near Etah. This is
different from the magnetic pole normally shown
on maps, for the geomagnetic pole is that ob-
tained by considering the earth as a pure spherical
magnet. Actually, the field near the surface is
somewhat dff erent because of local variations in
the earth’s structure. .

Most of us think of the earth’s magnetic field
in terms of its effect on a compass, considering it
relatively constant except for the slow changes
in the correction which must be applied to com-
pass readings. Actually, if one measures the
magnetic field precisely, he discovers that it
varies quite a bit in the course of a day, cven in
the absence of any disturbance. The normal
daily variation corresponds to a few minutes’
(of arc) deviation, both in the direction and the
dip angle for a compass needle. There are also
annual variations and even tidal variations con-
nected with the rotation of the earth and posi-
tion of the moon.

In addition to these normal variations we have
those due to magnetic storms. At the beginning
of a magnetic storm there is frequently an abrupt
change in the earth’s magnetic field. First comes
an increase in the horizontal intensity which lasts

“for less than an hour, then a decrease for about

12 hours to a point well below the normal value,
and then a gradual recovery toward normal
which takes several days. Many times the ‘“sud-
den commencements’” have been recorded si-
multaneously by stations all over the carth.
Aurora does not appear until several hours later.

The relatively large changes in the ecarth’s
magnetic field cause voltages to be induced in
long power and communication lines. Teletype
machines print gibberish instead of the intended

TYPICAL VIEWS

Rayed band in northeast, showing tilt of long rays
like dip angle of earth’s field. July 21, 1941, 2:09 a.»1.
(Photographs by Dr. C. W. Garlleln. Krom Natlonal




messages; trans-Atlantic cable traffic is com-
pletely disrupted, and the longer landlines- be-
come almost useless.

Magnetic observatories which keep continuous
records of the horizontal and vertical components
of the earth’s ficld are scattered throughout the
world. They have considerable value as predic-
tors of disturbed communications, especially since
the earliest stages of a magnetic storm do not
seriously atfect communications.

In attempts to determine causes of the mag-
netic variations and what phenomena are related
to them, all sorts of things have been compared
with the information gathered by the observa-
tories : ionospheric effects, auroral activity, earth
currents, sunspot activity, radio noise from the
sun, and others.

At a few places on the earth, regular measure-
ments are made of currents (other than man-
made) flowing in the ground. Evidence of these
currents has been available since about 1847, but
instruments capable of measuring them directly
were not developed until somewhat later. In their
detection, voltages of the order of millivolts must
be measured with electrodes separated on the
order of a mile. The effect of changes in these
currents during geomagnetic storms is to disturb
long landlines and cables, but it cannot be sepa-
rated from the effect of ionospheric currents
which flow at such times.

There are a number of ionospheric effects asso-
ciated with magnetic storms. Radio fade-outs on
the sunlit side of the earth, known as “Sudden
Ionosphere Disturbances,” frequently occur
about a day before a magnetic storm. These are
usually of fairly short duration, lasting from a
half hour to about two hours at the most. They
are associated with sudden bursts of ultraviolet
light from the sun causing increased ionization
of the earth’s atmosphere in the region which ab-
sorbs radio waves (D region). Their occurrence
correlates well with that of solar flares seen by
astronomers.

During magnetic storms, the absorption of
radio waves is high, particularly in the auroral
zones near the magnetic poles. There is a dual

OF THE AURORA

Elliptical rayed band. This is an earlier stage of the
same aurora as at left. 1:59 A.m.

QGeographic Soctety-Cornell University study of aurora)

effect on communications because the absorp-
tion is increased and the critical frequencies in
polar and temperate latitudes are decreased, so
‘that the frequency band over which transmission
can take place is narrowed. In the auroral zone
radio communication by regular ionosphere re-
flection may be impossible on any frequency.
The ionosphere in the auroral zones is nearly
always disturbed, which explains the difficulty
in maintaining communication over propaga-
tion—paths crossing the zone. During times of
magnetic storm, however, the disturbed zone
expands, and other paths are affected.
Radar-type soundings of the ionosphere at
frequencies of 2 to 20 Mec. are made at ionosphere
research laboratories. During a geomagnetic
storm, instead of a sharp echo from each of the
ionosphere layers, they show very broad cchoes
extending from about where the normal reflec-
tion would occur to considerably greater dis-
tances. Presumably, this is the result of iono-
spheric patchiness, with some patches having
higher ionization than others. Of course, the
ionosphere is not completely smooth at any time,
but during a magnetic storm the patchiness is
much greater than normal.
~ The other radio effect which has been noted is
one for which hams can take full credit, and in
which we are probably most interested: the ap-
parent scattering of v.h.f. signals from the north
during a magnetic storm. Usually we speak of
this as ‘“‘auroral propagation,” and it probably
is scattering from the aurora itself or at least
from the same region of the ionosphere. This
phenomenon has been known to hams for a long
time but it is just now being investigated by
scientists.

Aurora

Another aspect of geomagnetic storms is the
aurora itself. It may take many forms. To most
of us, it normally appears as lights in the north
sky; usually greenish-white, but sometimes red,
yellow, blue, or even violet. Most of the light of
the aurora is usually concentrated in the green.
Another reason why we see most auroras as

Corona formed by rays of draperies, looking along
lines of magnetic force. April 17, 1939, 1:14 A.m.
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Fig. 1 - Yearly average num.her of auroras overhead at a given geomagnétic latitude is shown by the number
at the middle of the corresponding curve. Crosses and circles are ionosphere and geomagnetic observatories.

green is that the eye is most scnsitive to the
green light in the aurora, and the light of the
smaller auroras is so faint that the other colors
simply are not detected by the eye.

The most common form of aurora, other than
1 diffuse glow, is an arc across the north sky ex-
tending from the northwest to the northeast,
and a few degrees thick. This is not very spec-
tacular, and in many cases one who is not look-
ing for the aurora may not sce it. When a big
display comes on a clear night, however, anyone
who is away from city lights could not miss it.
There may be long rays like searchlight beams
extending overhead from the northern horizon;
and, in fact, they may come from all around the
horizon. There may be bright patches of light
overhead, or even in the southern sky. Thick
luminous bands may extend from the eastern to
the western horizon. Most spectacular is the pui-
sating or flaming aurora. In one display last year
at Ithaca, it looked as though some tremendous
gun in the sky were shooting puffs of light from
low in the northeast clear to the zenith. The effect
was eeriel Although it is impossible to show the
aurora fully in black-and-white still photographs,
the pictures of the aurora as seen at Ithaca by Dr.
C. W. Gartlein shown here give an idea of the
appearance of auroral displays.

The aurora can be seen farther to the south
than most people realize. There is an aurora
almost every night in the auroral zone, a region
whose width is a few degrees of latitude centered
on a circle about 20 degrees from the geomagnetic
pole. The aurora extends south from this region
during magnetic storms and has bcen seen as far
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south as the Gulf Coast. Auroras seen in Pales-
tine are recorded in the Bible.

Gartlein has been collecting data on the aurora
for the past 12 years from a network of amateur
astronomers and other observers scattered
throughout the U. 8. and Canada. From his
work, sponsored by the National Geographic So-
ciety, it has been possible to get a pretty good
idea of the number of auroras likely to be scen
overhead at various places on this continent.
The map of Fig. 1 shows the average number per
vear of auroras overhead on the indicated lines
during the period of his study. Under favorable
conditions, an aurors may bie seen in the north
sky from u point hundreds of miles to the south
of the point at which it was seen overhead.
Hence, it should be possible for an experienced
observer to see at least one aurors a year even
from the southern part of the U. S.

It is well known that auroras are connected
with sunspots; and, thercfore, that there are
fewer big auroras during the years of low sun-
spot number (sunspot number is going down
now). The corrclation between sunspot number
and number of auroras is not as great as one
might expect, however. Fig. 2 shows the varia-
tion in the number of auroras per year scen over-
head south of 58 degrees geomagnetic latitude
(the line running through Quebec and Duluth
on Fig. 1) and south of 54 degrees (the line run-
ning near Buffalo and Milwaukee) during the last
sunspot cycle.® While there is » smooth variation
of the sunspot number, hitting a minimum in
1943-4 and a maximum in 1947-8, the variation
of the number of auroras is not nearly so smooth,
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particularly for those seen farther to the north.
1t can be secn that there was no year in which
auroras were not seen overhead south of Buffalo.

There has been much discussion in amateur
circles of the month-to-month variation of the
number of auroras, and it has always been
thought that the months of the largest number
of auroras were March and September. Actually,
this is roughly true, but auroras have been seen
overhead as far south as Connecticut during every
month of the year. The way in which the number
of auroras per month varies for the same regions
used in describing annual variations? is shown
in Fig. 3. It can be seen from this figure that a
large number of auroras may be scen in any of
the summer months, and the only months during
which auroras are really infrequent are Junuary
and December. The peak in the spring occurs in
March, but the peak of the fall season is in Octo-
ber for small auroras and in August for large
auroras. Averaging over a longer period than 11
years would probably show the fall peak in Sep-
tember for both sizes. At any rate, it is apparent
that hams can expect considerable auroral propa-
gation in all months except January and De-
cember, and occasionally even in these months.

Auroral light originates in the upper atmos-
phere at heights varying from about 40 miles to
as high as 700 miles. Measurements of the height
of aurora may be made by taking simultaneous
photographs from two or more stations separated
scores or hundreds of miles, and triangulating on
the basis of the photos. Observers in Norway,
working under Dr. Carl Stérmer, made 30,000
measurements of the height of auroras during the
first half of this century.? These indicate that (at
least in Norway) the most common height of
the aurora is 60 to 70 miles, which is the height
of the ionospheric E layer. Auroral rays are the
only forms which extend much higher than this
for a large percentage of cases.

In an attempt to discover what the aurora is,
a number of scientists have made spectographic
studies of the light from the aurora. From their
results it has been determined that a large part
of the light is due to oxygen and nitrogen, as we
might expect from our knowledge of the lower
atmosphere. Hydrogen is also present in the
auroral spectrum. Recently, Dr. Gartlein,® and
Dr. A. B. Meinel ¢ of Yerkes Observatory have
demonstrated that this hydrogen is moving from
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Fig. 2 — Number of overhead auroras per year south
of a given geomagnetic latitude compared with sunspot
number.
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outside the earth’s atmosphere. The auroral-light
display is due to ionization of the atoms of these
elements by bombardment from some source (the
hydrogen, perhaps) outside the carth’s atmos-
phere.

Theories of Aurora and Magnetic Storms

Scientific theories of the aurora can be divided
into two general classes. The first, suggested in
1881, stutes that the aurora is caused by particles
shot from the sun hitting thc upper atmosphere.
The second, proposed in 1893, suggests that the
aurora is caused by intense ivnization due to
ultraviolet light from the sun. The former
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Fig. 3 — Monthly variation of number of overhead
auri:as averaged over 1939-1950. Note the equinoctial
peaks.

theory would appear to be the one accepted at
present.

In any version of this “corpuscular theory,”
it is assumed that an ion current of thousands of
amperes flows around the magnetic equator in a
circle whose diameter is 5 to 6 times that of the
earth. This current sets up a magnetic field which
opposes that of the earth, and this is the cause of
the reduction in the earth’s field during a mag-
netic storm. Some of the particles making up the
ring current enter the earth’s atmosphere, and
their collisions with molecules of air cause emis-
sion of auroral light and ionization. The ioniza-
tion so produced leads to the auroral effects on
radio propagation.

Charged particles moving in a fixed magnetic
field are forced to travel approximately along the
magnetic lines of force. Hence, those causing
aurora enter the atmosphere along the lines of
the earth’s field. Auroral rays show the direction
of the earth’s field, just as powdered iron par-
ticles show that of a bar magnet in the familiar
experiment done in all high school physics courses.
The lines of force along which these particles
usually travel enter the £ region about 20 degrecs

3 Gartlein & Moore, *Southern Extent of Aurora Borealis
in North America,” Journal of Geophysical Research, Vol. 56,
March, 1951.

4 Stormer, “Statistics of Heights of Various Auroral
Forms from Southern Norway, Seccond Communication,’’
Terrestrial Magnetism, Vol. 53, p. 251, Sept., 1948.

& C. W. Gartlein, Physical Review, Vol. 81, p. 463, Feb. 1,
1951.

6 Meinel, Physical Review, Vol. 80, p. 1098, Dee. 15, 1950,

17



from the geomagnetic pole, so aurora is most
prevalent at this latitude.

The ring current which disturbs the earth’s
field is made up of ions which are presumed to
come from a disturbed region on the sun. Picture
a fire hose on the sun squirting out a stream of
such particles. As the sun rotates (one rotation
in 28 days) this stream swings through space. If
it happens to hit the earth, a ring current is set
up and a magnetic storm occurs. Because the
speed of the particles is such that they take about
24 hours to get here (light and radio waves take
about 8 minutes), the magnetic storm happens
about a day after the fade-out due to light leav-
ing the sun at the same time as the particles.

Effect of Auroras and Magnetic Storms
on Amateur Radio

Most v.h.f. men are, by now, aware of aurora
propagation on their frequencies. There are other
effects, however, which are of interest to all
hams. V.h.f. auroral propagation is

tions of columns of ionization as more and more
particles come in while previously-ionized col-
umns dissipate. It may be due to a Doppler ef-
fect caused by the motion of the incoming par-
ticles and the increasing length of the ionized
cylinders as the particles get closer to the earth.
On the other hand, it may be a combination of
all of these, or something completely different.
We should be able to tell a lot more about this
whenever we can get exact information as to the
frequencies in the fading.

Previously, no one has known the southern
extent of aurora necessary to affect v.h.f. propa-
gation. In work done for the Signal Corps at
Cornell, reports of auroral propagation have been
compared with Dr. Gartlein’s reports of visual
aurora, and the results tabulated.® Fig. 4 shows
the ratio of the days that ham auroral propaga-
tion was reported to the total number of days
aurora appeared at given latitudes, expressed as
a percentage. Since it turned out that most of

marked by a very rapid flutter fade
which makes ’phone practically useless
on 2 meters and usually on 6. Aurora-
propagated signals almost always come
from the north or somewhere near the
north. A complete description of this
effect is given in the Radio Amateur's
Handbook.

Recently, W2ZGP has becen making
signal-strength recordings on 50 Mec. to
determine the characteristics of auroral
flutter. Such a record is shown on this
page. Preliminary analysis of these rec-
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ords indicates the presence of compo-
nents a8 high as 2000 cycles in the fading
rate, with a peak in the fading-rate
spectrum below 100 cycles.

We do not really know just what in
the aurora causes this effect. A reason-
able explanation is that the particles which cause
the aurora cause an irregular ionization in the
E region. In fact, it may well be that cylinders
of intense ionization are formed along the mag-
netic lines of force by the incoming particles,
These cylinders can act as ‘“‘antennas in the
sky” 7 to scatter the transmitted signals in all
directions or at least in some direction.

The flutter may be due to a number of things,
such as the motion of the various scattering
cylinders causing the signals from different ones
to be in phase (add) or out of phase (subtract) as
relative distance from the receiver changes. The
cause may be the changing numbers and posi-
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GEOMAGNETIC LATITUDE OF SOUTHERNMOST EXTENT OF AURORA

Fig. 4 — Percentage of days overhead auroras were seen at a given
latitude for which ham reports of aurora propagation were available.
Dec., 1939-Nov., 1941; Dec., 1945-June, 1950.

the ham reports were for the periods 1900-0100
EST, a comparison was made in which only
auroras seen during those hours were used. If we
take the ham reports for the 3-hour periods
19002200 and 2200-0100 and compare them
with the auroras during the same periods, we have
the results shown in Fig. 5. It can be seen that
all auroras reported overhead south of New York
City (during the hours hams usually operate)
were accompanied by reports of auroral propa-
gation. The number of reports of propagation de-

7 Moore, “Over the Hills and Far Away,”” QST, Jan.,
1951, p. 15.

8 Moore, “A VHF Phenomenon Associated with the
Aurora? "’ Journal of Geophysical Research, March, 1951.
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Aurora-propagated 50-Mc. signal of WIHDQ, as recorded at Ithaca, showing rapid fading. The evenly-spaced
markers (bottom) are 120 per second. At about 2300 on Feb. 26, 1951, when this record was made, voice was com-
pletely unintelligible. Earlier in the same evening voice had been partially readable, the signal curve being much

smoother at that time.
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creased as the southern extent of the

aurora decreased, but was still appreci-
able for auroras overhead south of
Montreal.

Whether the more northerly auroras
are not accompanied by strong-enough
ionization to cause scattering or whether
the majority of the hams are too far
south to take advantage of them, is not
known at present. By comparing the
number of auroras south of a given lati-
tude (Fig. 1) with Fig. 3, you should be
able to predict your chances of working
aurora DX in a given month, but re-
member that these are averages and
results may be vastly different in a par-
ticular year.

Other effects of magnetic storms noted on the
ham bands include flutter fading sometimes
heard on 40 and 80, and poor conditions on all
the bands during magnetic storms. Here in
Ithaca, one of our most sensitive indicators of
impending magnetic storms is the way in which
WWYV fades at 2.5 and 5 Mc. after sundown.
When it flutters, there is likely to be some sort
of magnetic disturbance and aurora though
maybe a quite small one.

Actually, in some respects, conditions on the
lower-frequency bands may be somewhat im-
proved during magnetic storms. While in polar
regions the absorption becomes so high that
signals do not get through, in intermediate lati-
tudes the lowering of the penetration frequency
and consequent lengthening of the skip may
result in improved DX conditions. In the equa-
torial region, there is actually an increase in pene-
tration frequency and the 10- and 6-meter bands
may open for ionospheric propagation.? Remem-
ber, though, that if the signal path is in or near
the auroral zone, magnetic storms have bad
effects.

Scattering similar to that which causes aurora
DX at v.h.f. can cause stations well within the
skip zone to be heard on the high-frequency
bands; for example, 20-meter c.w. stations from
distances of 100 miles or less may be heard when
the skip is several thousand miles. These signals
are always characterized by a hollow sound, pre-
sumably the result of a scattering effect related
to that which causes the fading described above
on v.h.f. signals.

How To Tell When Aurora DX May Be
Heard

The flutter fade on 75 or 80 meters or WWV
should be a warning to the v.h.f. man that he
should dust off his key and listen for weak c.w.
signals on 50 and 144 Mec. The propagation con-
dition warnings transmitted by WWV at 20 min-
utes after and 10 minutes before the hour are a
good indication of what may happen. If WWV is
sending Ws, it is likely that an aurora may occur
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9 S8ee Appleton and Piggot, ** World Morphology of Tono-
sphere Storms,”’ Nature (London), Vol. 165, p. 130, Jan. 28,
1950, and many reports in QST of 6-meter DX to South
America.
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Fig. 5 — Percentage of three-hour evening perinds.

during the night. 1t is possible if they are sending
Us. Occasionally, auroras occur when WWYV is
sending Ns, and some of these unpredicted ones
may be the biggest. Prediction services cannot be
right all the time at the present state of our

knowledge!

If you notice a complete fade-out on the high-
frequency bands during the day, look for aurora
within 24 hours. It may not be there, but there is
a good chance that it will. Information on iono-
spheric disturbances, as predicted by CRPL, is
transmitted nightly by the ARRL Headquarters
Station W1AW during regular bulletin periods.

How much remains to be learned about aurora
is indicated by questions sent me by Ed Tilton,
WI1HDQ, QST’s v.hf. editor: What type of
aurora produces strongest v.h.f. signals? What
is the maximum frequency for reflection? Is there
a frequency /brilliance correlation? The answer

- to all these questions and others is “Nobody

knows!”’

1t may be that the amateur can contribute to
this knowledge. If you would like to help, send
reports of auroral v.h.f. propagation to Ed Tilton
at ARRL. For greatest value they should include

the following data:

On the siation: Location (latitude and longi-
tude if possible), description of antenna (or
gain and ‘beam width), transmitter power, re-

ceiver sensitivity (if known).

On the contact: Band, time, cull and /or location
of station heard or worked, beam direction for
best results, signal strength, and readability

of modulation, if any.

Aurora Observers Needed

Dr. Gartlein can always use more reports of
auroras seen, If you are interested in participat-
ing in this scientific investigation of aurora, write
him and he will send you reporting forms and
stamped self-addressed envelopes. His address is:
C. W. Gartlein, Department of Physics, Cornell

University, Ithaca, New York.
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Practical D.SR.C. Transmitter Design

Determining Operating Conditions and Circuit Requirements

BY GEORGE GRAMMER,* WIDF

HE procedure for determining operating con-
ditions for a d.s.r.c. transmitter is simple,
and is based on the curves given in May QST'1
together with the ratings on the tubes to be used.
As an illustration, let us suppose that two 807s
are to be used in the modulated amplifier. From
the published tube data, the rated plate dissipa-
tion for an 807 is 30 watts and the recommended
operating conditions for plate-modulated teleph-
ony are:
Plate voltage — 600 volts
Plate current -— 100 ma.
For grid modulation, the maximum permissible
d.c. plate voltage is twice the plate-modulation
rating, or 1200 volts, and the maximum permis-
gible peak plate current is twice the plate-modula-
iion rating, or 200 milliamperes.? These limits
should not be exceeded, but they do not neces-
sarily represent values that will be used.

The modulation factor m may be chosen ar-
bitrarily, but for reasons discussed a little later
we shall in this case select a modulation factor of
4. The permissible pecak input may then be de-
termined from Fig. 7, May @ST, page 15, which
shows that when m = 4 the plate loss in the
carrier tube is (79, of the peak input, assuming
a peak efficiency of 66%. Hence the peak power
input will be 30/0.17, or 176 watts. The peak out~

put is 176 X 23, or 117 watts. From Fig. 3, May"

QST, page 14, the sideband power is 329, of the
peak output power when m = 4, so the sideband
output is 117 X 0.32 = 37.5 watts. From the
same figure, the d.c. power input without modula-
tion is equal to 209, of the peak power input, and
80 i8 176 X 0.2 = 35 watts. The unmodulated
carrier output is equal to 4% of the peak power
output, or 117 X 0.04 = 5 watts, approximately.
From Fig. 6, May QST page 15, the power input
with full sine-wave modulation is 53Y, of the peak
power input, or 176 X 0.53 = 93 waitts.

It is now possible to determine the plate volt-
age limits. At the maximum permissible peak
plate current, 200 ma., the plate voltage required
for the peak input power is 176/0.2 = 880 volts.
Hence the d.c. plate voltage may have any value
between 880 and the maximum rating of 1200
volts, the peak plate current being determined
accordingly. If possible, a fairly bigh value of
plate voltage should be used because it is accom-
panied by a lower value of peak plate current,
which reduces the demands on the modulator. In
general, it is advisable to use a plate voltage/
peak plate current ratio at least as large as that
recommended for plate modulation. In the pres-

# Technical Editor, QST.

1 Grammer, 'D.8.R.C. Radiotelephony,” @S7', May, '51.

2 Technical Topics, *“Design Limits for ‘High-Output’
Grid Modulation,’’ QST, February, 1951.
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e This article outlines the method for
arriving at suitable operating voltages
and currents for double-sideband re-
duced-carrier telephony using grid mod-
ulation. As a practical example, circuit
details and adjustment procedure are
given for a 75~-meter transmitter using a
pair of 807s. Although the plate power
input to the entire transmitter, both r.f.
and audio, averages less than 100 watts,
the sideband power output is almost the
same as is obtained from the same tubes
at the full plate-modulation ratings.

ent case, the plate-modulation ratio is 600/100 =
6. Approximately this same ratio will be secured
with a plate voltage of 1000, in which case the
peak plate current for 176 watts peak input will
be 176 ma. From Fig. 6, May @QST, the average
plate current for both tubes with full sine-wave
modulation will be 176 X 0.53 = 93 ma. The un-
modulated d.c. plate current will be, from Fig. 3,
May QST, 176 X 0.2 = 35 ma. Summarizing,
the operating conditions are:

Plate voltage......... e 1000 volts.
Plate current without modulation. .. .35 ma.
Plate current with full sine-wave
modulation. .................... 93 ma.
Carrieroutput. .................. 5 waftts.
Sideband output, full sine-wave
modulation. ................. 37.5 watts.
Total power output, full modu-
Jation...................... 42.5 watts.

The sideband power output of 37.5 watts cor-
responds to a 75-watt carrier with 1009 modula-
tion. It is of interest to note that the plate modu-
lation ratings of two 807s show a carrier output
of 84 watts (42 watts per tube) and a d.c. input
of 120 watts with or without modulation. The_
“talk power” of the two tubes with ordinary
plate modulation is only slightly more than with
d.s.r.c. at m = 4, but plate modulation requires
a modulator capability of at least 60 watts audio
output, and uses considerably more d.c. power.

Modulator Requirements

As stated earlier, the selection of the modula-
tion factor may be arbitrary, but some practical
considerations necd attention. Assuming that the
tubes are to be screen-modulated, an increase in
the modulation factor will require an increase in
both the audio voltage and power supplied to the
screens. In the case just considered, it is desirable
for reasons of economy to limit m to a figure that
will permit using for the modulator a single
receiving-type power tube operating from a

QST for



receiver-type power supply. Also, it is desirable to
transmit enough carrier to preserve good intel-
ligibility when the receiver is tuned in the or-
dinary way, and enough to have an appreciable
effect on the receiver's a.v.c. system.

Relatively little information of a type useful
for design purposes is available on the screen-
modulation characteristics of commonly-used
tetrodes. It is a matter for experimental deter-
mination, and so far we have had an opportunity
to examine only the 807 with any thoroughness.
In the 807 (and this is probably true also of other
tetrodes) the relationship between screen voltage
and screen current under typical operating con-
ditiens is such that the load resistance seen by the
modulator varies between rather wide limits over
the modulation cycle. A peak screen voltage close
to 500 volts is required to drive the tube to the
200-ma. peak current limit. The audio power
consumed by the screen when the d.c. screen
voltage is low (as it is with large modulation
factors) is in excess of the capabilities of a single
receiving-tube modulator, However, a 6L6 op-
erating Class A1 at 300 volts has sufficient output
to drive a pair of 807s to the plate-dissipation
limit of the carrier tube when m = 4. This is the
reason for selecting a modulation factor of 4 in
the design example considered above.

In general, the peak screen voltage needed to
drive the carrier tube to the maximum peak-
current limit will be about twice the screen volt-
age recommended for plate modulation, and the
voltage required for other values of peak current

will be in proportion. The peak audio voltage
required at the screen is equal to the peak screen
voltage minus the positive d.c. voltage on the
carrier-tube screen. The peak screen current will
depend on the peak screen voltage, the plate volt-
age, and the r.f. grid drive. It decreases as the
plate voltage is raised, and also as the excitation
is lowered. Since a large peak screen current re-
quires more modulator power, it is advantageous
to operate with high plate voltage and with the
lowest value of control-grid current that will give
good linearity in the modulated output together
with a reasonable value of piate efliciency at the
modulation peak.

Practical Circuits

The basic differences between a d.s.r.c. modu-
luted amplifier and any other are (1) that only one
tube works at a time, which requires that the
audio modulating voltage be applied to the two
tubes in push-pull; and (2) that the two tubes
supply to the load r.f. power of opposite phase,
which means either that the grids must be driven
in push-pull and the plates connected in parallel,
or the converse. The circuit shown in simplified
form in May ®QST is only one of many, and
merely happens to be one that we used in experi-
mental work with the system and on which,
therefore, we have some operating data.

The r.f. circuit used in the test transmitter
shown in the photographs is given in Fig. 1. It
was built primarily for the 3.5-Mec. band and uses
a crystal oscillator to drive the modulated ampli-
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Fig. 1 — Circuit diagram of the r.f. section. Grid currents of individual tubes may be mecasured by replacing
the j jumpers at X and Y with a milliammeter of suitable range (0-10 ma.) and the total can be measured by con-
necting the meter in plnce of the jumper at Z. Terminals 4 and B are connected to the terminals having the same

designations in Fig. 2

C1 — 10-pufd. mica.

Cz — 50-ppfd. mica.

Ca, C¢ — 0.01 pfd. ceramic.

Cs — 100-pufd. mica.

Cg — 3-30 upfd. ceramic trimmer.

C7 — 140-uufd. per section, 500 volts (Millen 23140).

Cg, Co —- 470-upfd. mica.

Cio, C11 — 0.005-u4fd. ceramic

Cig, Cia — 0.002-ufd. mica.

Ci4 —250-pufd. variable, 1500 v. (National TMK-250).
15— 0.001-4fd. mica, 1200 v. wkg.

Cig — 300-uufd. variable, receiving type (National

SEH-300).
Ri — 0.1 megohm, % watt.
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. 'The 300-volt supply for the oscillator may come from the speech section.

Rz — 220 ohms, }% watt.

Ra — 47,000 ohms, 1 watt.

R4, Rs — 15,000 ohms, 1 watt.

Ra, R7 — 47 ohms, )5 watt. (Parasitic suppression.)

Li — l-inch winding of No. 28 enameled on l4-inch
diameter form, shielded (Millen 74002 form).

La— 15 turns No. 12, 214-inch diameter, 6 turns per

ch (B & W 2905-1).
ls— 14 tums No. 14 2 inches diameter, 8 turns per inch
(B& W3 ))

J1 — Coaxial output connector.
MA — 0-200 d.c. milliammeter.
RFC1-RFC4y, in¢c. ~— 2.5-mh. r.f, choke.
Norte: %;, mounted with 1§ of its length inside cold end
of La.
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Fig. 2 ---Speech amplifier and modulator circuit
'erminals 4 and B connect to corresponding
Fig. 1. Note that negative terminal of in-

diagram,
terminals in
coming 400-volt power supply cannot be grounded.

Ci, Cp, C7 — 20-pfd. 25-volt electrolytic.
Ca2 — 0.1-ufd. paper.

(3 — 0.0015-pfd. mica.

Cq — 8-pfd. 450-voit electrolytic.
Cg —- 0.01-xfd. paper.

C, Co — 8-ufd. 150-volt electrolytic.
Ri, Rs, Ro — 1 megohm, 14 watt.
Rz — 1000 ohms, % watt.

R4 — 0.22 megohm, % watt.

Rs — 47,000 ohms, 14 watt.

Rg — 1-megohm volume control.

Rz — 2200 ohms, 14 watt.

Ra — 0.1 megohm.

Rio —- 500 ohms, 5 watts.

fier. The oscillator plate tank circuit is also the
grid tank for the amplifier, and is balanced so the
grids can be driven in push-pull. s is included
for balancing up the capacitances so the two 807s
will take equal grid currents. Parallel grid feed,
with scparate grid leaks, is used so that the
separate grid currents can be measured. The
customary link-coupled push-pull grid circuit can
be used instead, in which case it is probably un-
necessary to measure the grid currents separately
since the link-coupled circuit is inherently in
hetter balance.

The 807 plates arc paralleled and connected
to a single-ended tank circuit. The output cir-
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Riu1 — 47,000 ohms, 1 watt.

Ri2 — 27,000 ohms, 1 watt.

Riz — 5000 ohms, 10 watts.

Ri4 ~ 5000-0hm adjustable, 25 watts.

Ris — 1000-chm adjustable, 25 watts.

J1 — Microphone connector.

T1, T2 — Driver transformer, adjustable ratio. (Stancor

A-4752.)

Note: Tt and T2 must be connected so that the sec-
ondary voltages add, between terminals 4 and B. The
full secondary winding is used, and primary taps are
selected to give a turns ratio, primary to whole see-
ondary, of 1.5 to 2 (brown and yellow leads).

cuit, L3Ce, is proportioned sv that sufficient
coupling can be obtained to a flat 50~ or 75-0hm
line. Tight coupling, with smooth control, is
essential because the plate loading is the most
critical adjustment in this or any other grid-
modulation system. In the present circuit Lg and
L3 are coupled tightly enough to permit full con-
trol by varying the capacitance of Cis.

The speech amplifier and modulator circuit is
shown in Fig. 2. The 68J7 and 6J5 are the usual
voltage amplifiers, and provide sufficient gain so
that the transmitter can be fully modulated with
an audio input of no more than 10 millivolts —
well below the output of the average crystal

¢

‘This transmitter unit incorporates a num-
ber of modifications for testing with other
types of modulation but which are not es-
sential to d.s.r.c. These modifications are
omitted in the circuit diagrams of Figs. 1
and 2.

‘The r.f. section occupies the rear scction
of the chassis. A shielded grid coil is neces-
sary to prevent gelf-oscillation. In the front
aection, the two tubes at the left are the
audio voltage amplifiers and the 6L.6 modu-
lator is in the center. The tube at the right
was incorporated for testing with clamp-
tube carrier control and does not appear in
the circuit diagram.

‘The unitshown was constructed by W1LOP.
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microphone. Low-frequency response is cut by
using a small value of capacitance at C's. The 6L6
circuit is not quite what we would prefer, but
since there secms to be no suitable split-secondary
transformer available, two driver-type trans-
formers were used with their primaries in parallel.
This leaves the combined audio outputs of the
two secondaries somewhat at the mercy of phase
shifts in the two individual units, but the over-all
performance is reasonably satisfactory. 'These
effects are minimized by using 0.002-ufd. by-
passes on the screens of the 807s.

Because the load represented by the screen
varies rather drastically, and because of the ef-
fects that occur when the load shifts from one
transformer to the other on alternate halves of
the audio cycle, a negative feed-back circuit is
used with the 6L.6 to minimize distortion. This
consists of the voltage divider, RBj1Ry2, with the
plate resistor, f23, of the 6J5 connected to the
junction so that some of the voltage developed in
the 6L6 plate circuit is fed back in the proper
phase to the grid. The feed-back voltage was made
us large as possible without going to the point
where an additional voltage-amplifier stage would
have been required because of the reduction in
gain.

The two circuits of Figs. 1 and 2 are arranged
su that a single supply having an output voltage
of 375 to 400 will handle both the speech equip-
ment and r.f. oscillator, and will also supply the
d.c. biasing voltages for the screens. The negative
bias for the 807 ‘“negative-peak’’ tube is obtained
by taking the drop across Ris, through which the
entire supply current (100 ma.) flows. The nega-
tive terminal of the supply obviously cannot be
grounded, which is the only disadvantage of this
arrangement. Although the 807 screen currents
vary during modulation, the currents are too
small in comparison with the load on the supply
to cause any appreciable change in the screen bias
voltages.

Operating Adjustment

The adjustment of the modulated r.f. amplifier
with d.s.r.c. is basically the same a8 with any form
of grid modulation. An oscilloscope is about the
only instrument that tells the real truth about

¢

A bottom view of the chassis. The switch
section near the 807 sockets at the upper
right was mcorporated for connecting the
gnds either in parallel or push-pull, and the
wiring can be simplified considerably by the
straight push-pull connection shown in
Fig. The tube and component layout
shown can be followed, but much of the
wiring obvxously can be eliminated when
the circuits are hooked up as shown in the
diagrams.

The two transformers for the 0L6 are
near the center: they both bear the same
type number, although one is a wartime
"victory’’ model. I'he resistors for develop-
ing bias for the 807 screens are in the upper
left corner.
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the modulation characteristic in either case. How-
ever, when the transmitter design has been
proved out beforehand, it is possible to reach the
proper operating conditions without an oscil-
loscope. For example, in the case of the circuits
of Figs. 1 and 2, it is known that the modulator
will handle, without excessive distortion, a pair
of 807s operating with the voltages and currents
listed earlier. The only accessory required is &
tone source, of reasonably good waveform, to
replace the microphone while adjustments are
being made.®

Assuming that the tube combination shown is
to be used, the first step is to adjust Ris so that
the voltage between the 300-volt terminal and
chassis is actually 300 volts, with the crystal
oscillator and all speech tubes operating. Depend-
ing on the supply voltage, the drop between the
negative terminal of the supply and chassis
ghould be 75 to 100 volts, preferably about 80.
The tap on R4 should then be adjusted to give
75 volts to chassis.

Turn the a.f. gain off and apply 1000 volts to
the plates of the 807s, adjusting the excitation
(by detuning the grid tank) for 5 to 6 milli-
amperes grid current, (total). Check the individual
grid currents, and adjust Cg to make them equal.
It may be necessary to switch the meter back
and forth a few times, since adjusting C's atfects
both currents. This adjustment need be made
only once, and it is satisfactory to have the cur-
rents balanced within 10 per cent.

Next, set the output control, Ci6 in Fig. 1, at
minimum and resonate the amplifier plate tank,
tuning for the usual dip. Because only the carrier
tube is working, and that at low screen voltage,
the plate current will be small. Then, with the
tone source connected to the microphone input
terminals, turn up the audio gain a bit and note
whether swinging the plate tank condenser
through resonance causes a pronounced dip. If it
does, increase the loading by means of Cj¢ until

3 A simple tone oscillator circuit is given in the chapter
on measuring equipment in the Radio Amateur's Handbook.
Its use in conjunction with speech equipment is described
in the section dealing with testing audio systems. An at-
tenuator should be provided so that the input to the first
speech amplifier is of the order of 0.01 volt.
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Typical oscillograms of a d.s.r.c. signal, illustrating
both wave-envelope and trapezoidal patterns. To de-
termine the modulation factor measure the pattern
height and also the height of the unmodulated carrier.
‘The ratio of the former to the latter is equal to (m+4-1)
in the case of the up-peak, or (m—1) in the case of the
down-peak.

the dip is just noticeable. Increase the audio gain
slightly and check the adjustment of s again.
Continue in the same way until the plate current
reaches 93 ma. with the plate tank resonated.
Swinging the tank condenser off resonance should
show only a very small increase in plate current
— about 2 ma., just enough to locate the dip. If
ihe dip is at all pronounced the loading is too
light. Should this be the case the amplifier will
‘take the proper plate current only at the expense
of overdriving the modulator and setting up a
great deal of audio distortion.

On cutting off the audio after reaching the con-
ditions described above, the plate current should
drop to 85 ma. If it does not, R4 (Fig. 2) may be
readjusted to bring the unmodulated plate cur-
rent to the proper value. A smaller no-modulation
plate current will reduce the-carrier output —
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that is, increase the modulation factor above the
design figure — and a larger value of plate cur-
rent may increase the carrier-tube plate dissipa-
tion slightly over the rating.

With voice modulation the plate current will
not reach the same maximum value as with tone.
Using the constants given in Fig. 2 with a good-
quality microphone, an average voice will cause
the plate current to kick up to about 50 milli-
amperes when fully modulating, with an occa-
sional peak reaching 60 ma. This behavior is
comparable with the plate-current variations in
4 Class B audio amplifier when voice and steady
tone are compared. The cheaper microphones
probably will show somewhat higher plate-current
values, since they usually have a lower peak-to-
average ratio than the more expensive types.

Adjustment with the Oscilloscope

Using an oscilloscope makes the adjustment pro-
cedure quick and certain. Either the trapezoidal
or wave-envelope patterns may be used — both,
if possible, because each gives information that
supplements the other. In this method, also, it is
desirable to have an audio oscillator with reason-
ably good waveform, to substitute for the micro-
phone while testing.

The group of oscillograms shown in the photo-
graph are typical of what is to be expected. These
pictures were taken with 400-cycle tone modula-
tion, using the transmitting unit shown. The top
photograph is the wave-envelope pattern with
the modulation factor adjusted to be close to
4. The amplifiecr was operating with 1000 volts
on the plate and the plate current was 93 milli-
amperes. The ceuter photograph shows the same
pattern, but with the unmodulated carrier super-
imposed (by double exposure on the film) to show
the relationship between carrier alone and full
modulation. The photograph at the bottom shows
exactly the same signal with the trapezoidal pat-
tern. The bright line to the left of the cross-over
point is the unmodulated carrier, superimposed
on the modulated picture.

In adjusting with the oscilloscope the plate
loading and audio gain should be set to give pat-
terns like these, simultancously with attajning
the calculated modulated-amplifier plate current.
When the proper conditions have been reached,
a further increase in modulating voltage should
cause the points on the carrier (left-hand) side
of the trapezoid to flatten. With the wave-envel-
ope pattern the tips of the larger peaks should
flatten under the same conditions. This indicates
that the peak linear output is secured just before
overload occurs, and that the maximum possible
output is being secured.

The trapezoidal pattern is more useful than the
wave envelope for indicating linearity. The wave-
envelope pattern in the photograph appears to be
a fairly good sine wave when the outline of the
envelope is followed through the cross-over point,
but the nonlinearity is obvious in the double
trapezoid. The kink near the cross-over point is
principally due to the inherent nonlinearity of
screen modulation near zero screen voltage. Zero
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voltage on the screen does not completely cut off
the output, and it is necessary to drive the screen
about 25 volts negative to bring the output to
zero. In this region there is a considerable change
in the output vs. screen voltage ratio, so that the
slope of the characteristic changes. This intro-
duces some distortion. The trapezoidal pattern in
the photograph also shows that the modulating
voltage was not a true sine wave, since the dis-
tance from the carrier line to the left side of the
pattern is not exactly the same as the distance to
the right-hand side. Inasmuch as the input signal
used for the test was a rather good sine wave, this
indicates that distortion, especially of the even-
harmonic type, was set up in the modulating
system.

An ideal trapezoidal pattern would have per-
fectly straight sides and cach side of the smaller
wedge would be a continuation of the side of the
larger. The pattern in the photograph is quite
apparently not ideal. The distortion was checked
by using a 1000-cyclc tone and measuring the
amplitudes of the sideband components on a re-
ceiver with a sharp crystal filter, with the trans-
mitter fully modulated. The most important
spurious components were found to be the second
and third harmonics of the modulating frequency,
corresponding to side frequencics spaced 2000
and 3000 cycles, respectively, cach side of the
carrier. The second harmonic was 22 db. below
the fundamental or principal sideband (1000
cycles from the carrier) and the third harmonic
was down 27 db. These correspond to 8% and
4.59%, distortion, respectively. The total r.m.s.
distortion, including all sideband components
having a level of more than —50db., was just under
10%. This is the distortion from microphone in-
put to antenna, and is of the sume order as the
distortion in conventional modulation systems.
The second harmonic was principally in the audio
system and readily could have been reduced by
more conservative design.

The single photograph of a trapezoidal pat-
tern shows the effect of omitting the negative
bias on screen of the negative-peak tube. There
is a rather abrupt change in the slope of the sides
of the pattern in the region where both tubes arc
delivering power simultaneously. As explained
in May QST, when this occurs the outputs of the
two tubes are bucking. Distortion is increased,
but of equal importance is the fact that the car-
rier lies in this region and is therefore consid-
erably smaller than is desirable for the amount
of peak. power available. Although the peak
power in this pattern was the samc as in the
others, the modulation factor increased to about
6. The larger modulation factor increases the dis-
tortion in “straight’’ reception, with no compen-
sating gain in effective power output. The screcn
bias on the negative-peak tube should be ad-
justed so that corresponding sides of the larger
and smaller wedges together form as straight a
line as can be obtained.

It should be emphasized again that the circuits
described here are by no means the only ones
that can be used. For example, control-grid mod-
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Trapezoidal pattern obtaincd when the screen of the
negative-pcak tube has no bias.

ulation can be used instead of screen modulation.
The two tubes in the modulated amplifier do not
have to be the sume type, a teature that may be
of particular interest when higher power is used.
On the other hand, it may be that better all-
around performance cau be obtained by using a
low-level balanced modulator and following it
with a lincar amplifier; we know that the linear-
ity is better with this method, and it has the ad-
vantage that it incorporates onc morc of the
necessary steps toward single-sideband trans-
mission!

e Stravs

Were you the holder of a first- or second-class
commercial telegraph license any time during
1940 through 1950, which has since expired? If
30, you can now apply to any district FCC office
for the newly-reéstablished Temporary Limited
Telegraph Second Class license with a minimum
examination consisting mainly- of a 16-w.p.m.
code test. The “TLT” license will be valid for
shipboard operation only. This action has been
taken to help fill the current shortage of ship radio
officers. American Radio Association, 5 Beekman
St., New York City, can supply full details on
openings with a wide choice vf jobs paying be-
tween $100 and $200 per week, including overtime
and bonus.

A network of mobile and fixed stations was
established by the Milwaukee Radio Amateurs’
Club during the recent visit to that city by
General of the Army Douglas MacArthur. Three
cars met the General’s motorcade at the Illinois-
Wisconsin state line and dispatched bulletins on
the General’s progress through the lake-shore
communities. The bulletins were relayed to. two
fixed stations in the Milwaukee area and then
telephoned to the police department, newspapers,
and all radio stations in the city. I'wenty-five
members participated in this demonstration
of communications facilities, ¥Fred H. Zolin,
WIONY, club president, reports. Arrangements
and conduct of the operation were under the direc-
tion of Charles Kaetek, WOSNK.
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The Dallas Plan for TVI

A Course of Action That Got Results

BY J. F. SKELTON,* W8MA, AND E. M. SHOOK,** W3IT

HI8 is a story of TVI due to front-end defi-

ciencies in TV receivers and what the Dallas

amateurs have done about it. Too little has
been said about how susceptible TV receivers
are to interference from amateur fundamental
signals.

The TV situation in Dallas includes two local
TV stations on Channels 4 and 8 and a Channel 5
station in Fort Worth, approximately 35 miles
away. With a good outside antenna, the signal
from the Channel 5 station in Fort Worth is just
strong enough to get consistently good quality
pictures, provided there is no interference present.
Most TV viewers in Dallas demand Channel 5
pictures and this results in a high concentration
of TV sets in a near fringe area.

After the Fort Worth station went on the air
in 1948 practically every amateur in Dallas shut
down because of TVI, despite the fact that there
are no harmonics from amateur operation at 14
Me. and above which fall into that channel. Yet
practically all TV receivers up to several hundred
feet from the amateur suffered interference on
Channel 5, varying from mild to destructive
when these transmitters were on the air. The
answer obviously was that the selectivity of the
TV sets was so poor that the amateurs’ funda-
mental signals caused interference to the picture
or sound or both. In some cases the interference
was a combination of overloading plus other
complications. In many cases the picture would
go negative and some would go out of sync. In
some cases where the transmitter was keyed, the
picture would get dim and bright. Other milder
forms appeared as crosshatched and herringbone
patterns. These types of interference were preva-
lent from harmonic-free amateur transmitters
operating on all popular bands down to and
including 80 meters.

Those amateurs most active in determining
these facts were appointed to the Dallas Amateur
Radio Club TVI Committee! and were in-
structed to continue the investigation and to
take appropriate steps to get relief.

At the outset some TV owners were eager to
buy the necessary high-pass filter which when
properly installed usually eliminated all traces of
interference. Not all TV owners were so inclined
and, where the TV dealers also were not so
inclined, the result was a number of stalemates.’
Jonsequently, very few TVI cases were cleared
up. It was evident something more general and
positive was required.

#6262 Revere Place, Dallas, Texas.

%927 W. Woodin Blvd., Dallss, Texas.

LJ. F. Bkelton, W5MA; Baity Bartel, W5IJC; E. C.
Burch, W5CAE; E. M. S8hook, W5IT.
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The TVI Committee prepared and circulated a
pamphlet to all TV dealers and servicemen, intro-
ducing to them the problem and pointing out
how they could and should correct the offending
TV sets.

A few days later the TVI Committee circulated
o bulletin to all Dallas amateurs urging them to
get back on the air and make the simple test of
temporarily installing a high-pass filter in.their
neighbor’s TV antenna lead-in. I[f this cleared
the interference, it was proof that the TVI was
getting into the set by way of the antenna on a
frequency below the TV channels. A similar
check using parallel-tuned traps in series with the
lead-in was also suggested. All amateurs free of
harmonic TVI were urged to continue operation
during TV hours and force the issue to a show-
down. It was obvious that the responsibility for
this type of amateur TVI should be placed
squarely on the manufacturers of the TV sets.

A check-up on all the initial TVTI case histories
involving harmonic-free amateur stations re-
vealed some makes and models of TV sets to be
poorer than others in their ability to reject the
amateur’s fundamental. RCA sets were found to
be particularly susceptible to amateur funda-
mentals. For example, RCA sets six or more
blocks away experienced severe interference while
at the same time most other makes of TV sets 500
feet away had much less TVI and in some in-
stances none at all. The newer models of RCA
sets were more susceptible to amateur funda-
mental signals than some of the older models.
About the time this condition was determined,
8 number of unqualified, uninformed, and irre-
sponsible TV servicemen added further to the
difficulties of the Dallas amateurs by telling the
TV owners that all the trouble was due to faults
of the amateur stations.

This situation called for drastic action. It was
determined that the most effective way to ensure
action was to go right to the top of the RCA
organization, and accordingly, two letters were
written to Mr. David Sarnoff, chairman of the
board. These listed a number of case histories,
giving names and addresses of TV owners, dis-
tances from the amateur station, model of set, set
forth such corrective steps as had been at-
tempted, and demanded that the manufacturer
take steps to correct all such offending TV sets.
In the meantime all harmonic-free amateurs
stayed on the air during. TV hours. Each com-
plaint was checked and verified to be lack of
discrimination against the amateur fundamental
with the TV owner looking on. Insofar as possible
the TV owner was told what the basic trouble
was and advised to take the matter up with his
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dealer. Each time a complainant reported what
his so-called technician had said, the amateur
held his ground and continued to operate. The
parade of TV owners back to the TV dealers also
was receiving some notice. It is known that ut
"least two customers returned their sets to dealers
and got their money back. Many TV owners had
complained to FCC, some at the suggestions of
the misinformed TV servicemen. This possibility
was not overlooked by the amateurs involved
and the FCC was in many cases previously in-
formed and FCC was able to give the TV owners
4 good idea of the basic trouble. Where the facts
were not known, FCC actually made tests.
Where the amateur was free of harmonic radia-
tion, FCC advised the TV owner. Where the
amateur was radiating in or near the TV channels
(fortunately this was rare in this particular group
of amateurs), the amateur was so informed and
he shut down without argument.

As a result of the exchange of correspondence
with Mr. Sarnoff and the continuing activities of
the Dallas amateurs, RCA sent two engineers to
Dallas to investigate. Over a period of four days
the TVI Committee demonstrated to these engi-
neers all of the facts previously reported. They,
with the RCA-Victor engineer stationed in Dallas,
corrected several RCA TV sets during their in-
vestigation. Speaking for RCA they agreed to
doctor every offending RCA TV set to the com-
plete satisfaction of hoth the TV owner and the
amateur, regardless of the status of any existing
or nonexisting service contract. They set up u
workable procedure for RCA Service Company
in combination with their RCA-Victor engineer
- in Dallas to fix or have fixed all such cases of
amateur TVI. The machinery as set up is working
satisfactorily and RCA is carrying out its com-
mitment. One example may be cited. Recently
two local amateurs finished off a 20-meter 'phone
QSO with the announcement of their telephone
numbers and a request for a call from all RCA
TV owners who were having TVI from their sta-
tions. One of these amateurs received 14 calls
from an area within 14-mile radius. These 14 cases
of TVI on RCA receivers were corrected within
24 hours after being reported! Many more RCA
sets have been corrected in a less dramatic fash-
ion. In addition to this correction of amateur
TVI, other forms of TVI originating on frequen-
cies below the cut-off of the high-pass filters have
ulso been eliminated or reduced. Many TV own-
ers, whose sets have been doctored, report much
better reception than they ever had before with
the amateur station off. These TV owners have
ulso become boosters for RCA and the best
friends the Dallas amateurs have.

Although RCA was the main target in the
actions described above, other manufacturers of
TV sets are not without blame. Practically all
other makes of TV sets are susceptible to the
amateurs’ fundamental in some degree. TVI,
because of lack of discrimination against the
amateur fundamental, has been observed on
other makes at distances up to 2000 feet. Some
specitic examples: Admiral, 300 feet; Arvin, 100
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feet; Hallicrafters, 800 feet; Philco, 300 feet;
Silvertone, 1200 feet; Transvision, 150 feet;
Truetone, 100 feet. The maximum distance, of
course, depends upon the power of the station
and many other conditions, including the particu-
lar TV set and the transmitter frequency.

It has also been found that amateur TVI
exists on many sets where the owner has not
recognized it. 'Phone stations coming in on the
sound provide the only positive clue for many
TV owners. Many relatively mild cases of ama-
teur TVI are mixed in with and added to the
other forms of interference. Most of the amateur
TVI on other makes is being corrected by the
owner or local dealer and as yet no serious stale-
mates have developed. Some reactions are pass-
ing back to these manufacturers through dealers
and it is rumored that several other manufac-
turers are quietly looking into this type of
amateur TVI in Dallas.

1t is obvious that recovery from this unneces-
sary and uncalled-for type amateur TVI will be
long and hard. Results of the determined efforts
by the Dallas amateurs prove the nut can be
cracked. There appears to be no reason why
other amateurs either individually or collectively
cannot take similar action.

Conditions undoubtedly vary throughout the
country. There are places with more complicated
or difficult problems. In some other locations
conditions may not be so difficult. It is evident,
however, that conditions and methods of solu-
tion described above are about what may be
expected in near fringe areas. Fringe areas and
heyond require a more thorough job along the
samne lines. The additional special problems which
may be said to be peculiar to the situation in
Dallas are given below. In these special cases,
however, the fundamental or basic trouble is the
same — poor selectivity in the TV set front end.

Poor discrimination against signals outside the
TV channels in TV sets is not confined to the low-
frequency side of the TV channels. Many TV
front ends were found to be accepting 14-Mec.
amateur signals and local 92-Me. f.m. broadcast
signals at the same time. With both signals on,
the resulting difference or beat frequency was
78 Mec. which is in the Channel § picture and this
produced plenty of TVI displaying modulation
contained in both original signals. Fourteen-
megacycle signals were also found to beat with the
67-Mec. video carrier of the local Channel 4 TV
station. The sum of these frequencies produced
a beat at 81 Mec., causing both picture and sound
interference to Channel 5. In other cases 7-Mec..
signals heterodyned the 71-Mc. Channel 4 sound
carrier and produced a sum frequency of 78 Mec.
in Channel 5. Cure for some of these troubles
required use of a tuned trap to attenuate the
f.m. signal in addition to a high-pass filter to
reduce the amateur fundamental. There are other
areas with combinations which could give similar
trouble. Knowledge of the freguencies being used
in each locality will often give a clue to likely
combinations of signals. The frequencies may not
always be limited to f.m. and TV bhroadcast.
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Other frequencies used in other services should
also be considered. These cases which may be
peculiar to Dallas are recorded only for a guide
or suggestion for amateurs in other areas with
their peculiar problems. This is done at the risk
of a misunderstanding that all Dallas amateur
TVI is special and peculiar only to Dallas. The
TV set front-end deficiencies are universal for all
TV areas and this presents all the general prob-
lems plus the special problems which might be
peculiar to a specific area.

Previous reference has been made to the
Federal Communications Commission. A further
word is in order. As much of the work as possible
was curried on by the amateurs without calling
on the F'CC. Occasionally FCC was recuested
to observe and, occasionally, FCC was requested
hy amateurs to make tests. Undoubtedly, FCC
made some tests unknown to the amateurs. In
spite of work done by the amateurs, FCC was
literally swamped with additional headaches in
connection with TVI, part of which was this type
of amateur TVI. *In every instance FCC was
scrupulously fair. FCC representatives at Dallas
refereed the game according to the rules which
was all that could be expected. The article “TV
Interference Problems,” written by Mr. William
L. Kiser, FCC engineer in New York, and pub-
lished in Radio-Electronics magazine, was circu-
lated widely with material originated by the
TVI Committee. On January 18, 1951, the follow-
ing letter was written by the Secretary of FCC,
Washington, D. C., to the Chairman of the TVI
Committee:

January 18, 1951
Mr. J. F. Skelton
Chairman, TVI Committee
Dallas Amateur Radio Club

704 Interurban Building
Dallas, Texas
Dear Mr. Skelton:

The material which you furnished Mr. John H. Homsy,
the Commission’s Engineer in Charge, Dallas, Texas and
which related to your study of the causes of television inter-
ference in your city and the remedies which must be pro-
vided, was furnished this Commission by Mr. Homsy and
has been read with interest.

Tt is quite obvious that your committee has done a great
deal of research on this subject and it appears that your
findings will be of value both to the amateurs and to the
television industry in general.

On the basis of the work which you have performed in
this behalf and the interest which it has engendered, please
accept for the Dallas Amateur Radio Club this'expression
of the C'ommission’s appreciation.

Very truly yours,
T. J. SLowre
Secretary

What is the amateur fraternity going to do
sbout this TV receiver problem? Are amateurs
going to continue to wrangle with TV manufac-
turers? (3ood engineering practice dictates that
TV sets should be correctly built in the first
place. The chances are good that future models of
TV sets will be no better unless sufficient pressure
is applied. The thing needed most is an avalanche
of opposition. This opposition should take two
forms. (1) Let your opinion and experiences be
known to everyone connected with the design,
manufacture, sales and service of TV sets. Expose
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their engineering practices at every opportunity.
(2) Quickly get your transmitter TVI-proofed
and keep it on the air as many hours each evening
as possible and create a flood of complaints. Of
the two forms, continuous operation of TVI-
proofed transmitters by every amateur in every
TV area is by far the most important. The result-
ing overwhelming number of complaints and
returned sets to dealers will get results. This
strikes at their pocketbook. It is obvious that a
few amateurs cannot get the job done. It will
require the coordinated simultaneous effort of
every amateur in the game.

25 Years Ago }

this month
A
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Technical Editor Kruse urges amateurs to protest the
threatened discontinuance of the standard frequency trans-
missions of WWV.

(Girebe announces a new regenerative detector-one stage
receiver to be known as the CR-18.

(teneral Electric’s numerous high-power short-wave
experimental stations at South Schenectady are intimately
deseri

Jopper tubing is making its appearance as tank coil ma-
terial in the transmitters of leading amateur stations.

ARRL Communications Manager F. E. Handy, ulBD], is
receiving congratulations on his marriage to Miss Winifred
(. Richardson, formerly of the League staff.

The first of the new * Worked All Continents” certificates
has been awarded to Brandon Wentworth, uéOI.

A notable bit of DX work is the contact between Fred
Elser's pi3AA, Philippine Islands, and British g5HA.

Dr. E. F. W, Alexanderson of GE reports on his work in
the field of polarized transmission.

The first trans-Atlantic QSO between crystal-controlled
amateur stations has been realized by ulCAK and g28Z.

‘This summer's Byrd, Wilkins, and Amundsen-Ellsworth
arctic expeditions are all making use of short-wave amateur
radio for their contact with civilization.

Creditable * Calls Heard '’ reports have been turned in by
¢. B. Evans, ulBFT, 5. A. Chinn, ulBAD, and E. W.
Mayer, pr4KD.

A multistage transmitter using a ‘‘thick” crystal and
multiplier stages is described by John M. Welis, ulCAK-
ulZD, and E. D. Tillyer of the American Optical Co.

Typical amateur stations described this month include
J. E. Hodge's u4BY, Savannah, Ga., A. H. Asmussen’s
43T, Calgary, Alta., and W. E. Slauson's u7AY, Eugene,
Qre.
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Radiological Monitoring

Part II — Instrumentation: The Geiger-Muller Counter

BY STEPHEN S. FRIEDLAND,* W8BPKI

tions emitted during and after an A-bomb ex-

plosion were described. These were shown to be
the a (alpha) particle, which is a helium nucleus,
the 8 (beta) particle, which is a high-speed elec-
tron, and the v (gamma) ray, which is very very
high-frequency electromagnetic radiation, All
these particles produce ionization when they in-
teract with matter. The number of ions produced
per cubic centimeter is a measure of the radiation
level. The unit used to describe the radiation level
is called the roentgen. The amount of radiation
that will produce 2.08 X 10° ion pairs per cm.?
of air is called one roentgen.

Glass
} Metal—"
\i \

7
Tungsten wire

IN Part I of this article (April QST) the radia-

k'ig. I — Basic circuit of the Geiger-Muller counter.

Most of the radiation emitted during and
after an A-bomb blast will be due to the radio-
active fission fragments produced by the bomb.
The fragments will be deposited about the
countryside by the winds existing at the time of
the blast.

Because of the radiation effects described in
Part I, it is clear that no relief forces will be al-
lowed into an area until the radiation level has
heen determined and declared safe. Radiological
monitoring teams are now in the process of or-
ganization in the various states. The teams will
be equipped with survey instruments, radiation
calculators, radio communication, cte., for their
work. Since thousands of instruments are now
heing made for this purpose, this and the subse-
quent section of this article will deal with the
basic principles used in the construction of two
general types of survey instruments.

* Assistant Professor of Physics, The University of
Connecticut, Storrs, Conn.

1 Calculators of this type probably will be available in
the near future through concerns marketing radiation-
detection equipment. A small quantity of the calculators
designed by Dr. William C. Orr and the author (circular
slide-rule type) has been manufactured to supply civil de-
fense agencies of the State of Connecticut. The printer's
minimum-order requirements have left a limited number
available, and they can be purchased at the manufacturing
cost of $1.00 each. Address the author in care of ARRL,
West Hartford 7, Conn., warking ‘‘ Radiation Calculator”’
on the outeide of the envelope. — FEd.

. ¢

A counter tube and typical housing. Calipers at the
left shows the comparative scale.
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The Radiation Calculator

Fission fragments are easily produced in the
laboratory. The scientist has extensively studied
their properties and is now quite familiar with
their radiations and over-all effective half life.
It is now possible to compute the radiation level
at any given time if the radiation level at any
previous time is known. Also, it is possible to com-
pute how much radiation will be absorbed by a
person in an area over a period of time, if the
radiation level at any time was determined. Such
calculations are indeed intricate but have been
completed. A simple slide rule has beén made
which uses the results of thesc calculations and
gives at a glance all of the required
information.t

AAA

Instrumentation

For the purposes of civilian defense
we will be concerned with two types of
instruments that will measure the level
of radioactivity. One type, the ioniza-
tion chamber, is most useful for high-level
radiation such as exists after an A-homb blast.
Its indications are a function of the intensity
of radioactivity, and it can therefore be cali-
brated directly in roentgens per hour. The
second type, the Geiger-Muller counter, is more
sensitive but its indications are proportional to
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the number of particles rather than to their
radioactive cffect. Therefore, it cannot be cali-
brated directly in roentgens per hour unless by
some means only one type of particle is permitted
to actuate it. Also, it is limited in the radiation
level it can handle. However, its construction is
relatively simple and noncritical, and it is useful
for medium- to Jow-level radiation, for prospect-
ing and for demonstration. It is therefore the
type that will be described first.

The Geiger-Muller Counter

The (eiger-Muller counter tube consists of
a fine tungsten wire mounted along the axis of
a metal cylinder. The system is evacuated and
then filled with a mixture of proper gases to
a pressure of about 10 cm. of mercury. The
basic circuit for the counter is shown in Fig. 1.

A potential difference in the range of 1000
volts is applied between the wire and metal
cylinder to make the wire positive with respect
to the cylinder. The potential difference is
raised to a value slightly above a certain critical
or threshold value but maintained less than the
potential which will cause continuous ionization
in the counter. Any particle that passes through
the counter and produces one or more ion pairs
will initiate a process of cumulative ionization
between the two electrodes and a current will
flow through the external resistor, R. The poten-
tiul drop across R lowers the effective potential
difference across the tube to a value less than
the threshold value and the discharge and current
through the tube rapidly stop.

The valuable characteristic of a counter tube
is the large internal amplification produced by
the cumulative ionization initiated by each
particle that passes through the tube. The
current through the counter will be as high as
10" amperes (10 microamperes). Thus, R can
be made a megohm im size and conventional
tubes may be used as amplifiers.

The number of pulses produced across K each
second is proportional to the number of particles
passing through the counter per second. The

2 'The author wishes to acknowledge the assistance of
Vernon Chambers, W1JEQ, in the construction of the
counter and in the preparation of this section of the article.

# Transformers of the type used in this unit cannot be
obtained separately, but a more compact transformer of
improved design (part No. P-11180) will soon be available

at an approximate list price of $5.00. The manufacturer is
the A, C. Gilbert Co., New Haven, Conn.

pulse size for each particle, vven though the
ionizing ability of particles may vary, will be the
same. Thus, the counter is capable of detecting a
single particle passing through its chamber but
fdoes not tell what kind of partiele it is. Informa-
tion on the nature of the radiation may be ob-
tained by other methods. a particles cannot pene-
trate the walls of the counter and thus will not
he detected. If a metal shield is placed around the
counter it will absorb most of the g particles.
Thus by elimination one can determine if 4’s or
@'s are present, or both.

A Practical Geiger Counter *

The circuit diagram of a practical counter is
given in Fig. 2. The high voltage is obtained from
a buzzer-transformer power supply. Output from
the Geiger tube is capacity coupled to a multi-
vibrator circuit, using a Type 3A5 tube, which
triggers whenever a pulse is received from the
Geiger tube. The current through the microam-
meter depends on the duration of the triggered
pulse from the multivibrator and the number of
pulses per unit time. The sensitivity of the
counter i3 made variable by changing the time
constant of the multivibrator and hence the pulse
duration. Maximum sensitivity is obtained with
the longest time constant, which is obtained when
capacitor Cy is switched into the circuit by means
of 8;. A potentiometer, Ry, provides a zero ad-
justment for the microammeter.

The buzzer-transformer combination for the
power supply uses a 1.5-volt flashlight battery
for the primary source of power. A Type 1T4
is used ag the rectifier tube and C3 and R;
are the filter capacitor and the loading resistor,
respectively. Output is approximately 1000
volts with the voltage control, £, set at the maxi-
mum position. The particular transformer (7'1)
used was taken from an A. C. Gilbert type U-239
Yeiger counter.?

A steel chassis measuring 3 by 5 by 10 inches
is used as the cabinet for the counter. Some of
the components are mounted directly on the
steel cabinet and the remainder are supported
by a flat aluminum plate which measures 272§ by
934 inches, When in place, the subchassis rests
on the batteries and is locked in position by
Li-inch lengths of 4-inch-square dural rod, drilled
and tapped so they can be clamped down on the
plate by machine screws through the ends of the
cabinet.

The multivibrator components other than
('3, Cs and Cg, are mounted on a Vector socket;
the three capacitors named are mounted on Si.
The vibrator-transformer is supported by stand-
off insulators at the right end of the chassis
just to the rear of the voltage control, Rs. Rs,
which is at high voltage to ground, is mounted

.

The meter, meter zero control, sensitivity switch and
the *phone jack are in line across the top of the Geiger
counter. The input connector, Ji, is at the left end of
the case and the lips at either end of the case are notched
to clear the aluminum subchassis. Twin-Lead and dog-
leash catches form the carrying strap.
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An interior view of the Geiger counter. The miniature
tubes are mounted on a bracket at the left end of the
subchassis. Feed-through insulators to the right of the
tube bracket are connected between the 1.5-volt cells
and the heater and the vibrator circuits. The batteries
may be seen at the bottom of the cabinet.

¢

on a polystyrene bracket. The three paper
capacitors shown at the center of the chassis
are the 0.06-ufd. units connected in parallel
to form Ca.

Not shown in the photographs are three
bronze spring clips mounted below the sub-
chassis. One of the clips holds the B battery in
place and is mounted under the retaining nuts for
the tube-socket bracket. The other two clips
mount on the feed-through insulators and make
contact with the positive terminals of the dry
cells.
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Fig. 2 — Wiring diagram of the Geiger counter.

C1 — 0.1-ufd. 200-volt paper.

Cg — 0.18-pfd. 1600-volt paper (three 0.06-ufd. units
connected in parallel).

Cs —235-pufd 1000-volt (two 470-uufd. disc ceramics
in series).

Cq4 — 0.005-4fd. mica.

Cs — 500-uufd. mica.

Co — 50-pufd. mica.

C7 — 500-upfd. ceramic.

Ri—20 megohms. 1%% watts; three 6.8-megohm !4-
watt reslstors in series.

Rg — 10 megohms, 1% watt.

Rs — 5-megohm potentiometer.

R¢ — 20 megohms, 14 watt.

Rs — 18,000 ohms, 15 watt.

Re — 1 megohm, !4 watt.

Rz, Rs —- 10,000 ohms, 14 watt.

Re — 0.5 megohm potentiometer.

Rio — 0.22 megohm, 3% watt.

Ru — 3000 ohms, 14 watt.

J1, Ja — Coaxial-cable connector.

Ja — Closed-circuit "phone jack.

S1 — 4-pole 2-section 5-position selector switch (Centra-
lab 1414).

T1 — Buzzer-transformer; see text.
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Shielded microphone cable is used to make
connection between the 3A5 tube socket. and the
input jack, J1, and also for the cable between

the counter unit and the Geiger tube. The
(feiger tube is housed in a 10-inch length of
7%-inch o.d. electrical eonduit with its ends
closed by metal discs. A coaxial connector is
mounted on one of the discs and the leads
from the Geiger tube are soldered to the con-
nector. A series of 14-inch holes is drilled in the
conduit so that g8 partlcles can reach the tube.!

Testing

The high-voltage supply ¢an be tested with
2 20,000-ohms-per-volt meter capable of measur-
ing 1000 volts, providing that the bleeder
resistor, Ry, is disconnected. If the resistor is not
disconnected, the true voltage is difficult to
determine because the load is then 10 megohms
(the meter resistance in parallel with R;). The
Geiger tube should not be connected  to the
counter during the preliminary tests. Voltage
delivered by the supply should be approximately
1000 volts with R; at the maximum-voltage
position and the output should fall to roughly 500
volts with the control turned in the opposite
direction.

The Geiger tube used with this particular
unit is one designed for operation at 850 volts
and, as is the case with all other Geiger tubes,
the maximum rating must never be exceeded.
When actually calibrating the unit start out with
the voltage at minimum and with the supply
loaded by either the 20,000-ohms-per-volt meter
or by R; — not both.

Before proceeding to calibrate the unit,
check to see that the microammeter can be
adjusted, by means of Ry, for a zero-current
reading when the multivibrator is turned on.
This test is made with the high-voltage supply
turned off (disconnect a lead to the vibrator dry
cell) and with the heater and the plate voltages
applied to the 3A5.

To check the operation of the counter, set

(Continued on page 110)

4 Since constructing this unit, it has been learned that a
new all-metal counter tube, Victoreen type 1B85, is now
available. It does not require an external protective shield
and is priced at $7.50, appreciably less than the catalog
prices of previously available tubes. The Radio Shack,
Boston, is the distributor.
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The Novice One-Tuber

Part II — Power Supply and Antenna Considerations

BY DONALD H. MIX,* WITS

was described in Part I of this article which

appeared in thc May issue of ()ST. The
photographs here show the construction of a suit-
able power supply for that transmitter, This part
of the article will also discuss the problem of an
antenna and information on how to tune the
transmitter.

The circuit diagram of the power supply is
shown in Fig. 1. The power transformer is an
inexpensive unit dJesigned for replacement in
broadcast receivers. The smoothing filter consists
of Cy, Ly and Ca. This arrangement is known as
a condenser-input filter because the first unit
following the rectifier tube is a condenser. The
bleeder resistor, Ry, is a very important part.
If it were not used, the filter condensers would
retain a charge for some time after turning off
the power switch. Then, if the indicator lamp in
the transmitter happened to burn out, danger of
shock would exist even after turning off the power
switch. The resistor serves to discharge the
condensers.

! SIMPLE transmitter for the 80-meter Novice

Construction

Like the transmitter itself, this power supply
can be built without drilling any holes. The tools
required thereby are reduced to & minimum. You
will need about three feet of “1 by 2" smooth
pine strip. The actual dimensions will be about
37 by 154 inches. Cut two pieces 12 inches long.
Lay the two pieces side by side with their wide
faces down. Measure the total width of the two
pieces and add 114 inches. This measurement is
necessary because the exact width -of the wood
may vary slightly. Cut two more pieces of 1 by
2” to the length calculated. This will be approxi-
mately 434 inches.

* Assistant Technical Editor, QST.

Separating the two 12-inch pieces by exactly
114 inches, nail onc of the short crosspieces on
edge under cach end. Use 1%-inch finishing nails.
Then, turning the base upside down, fasten a
1-inch angle picce under each end of each long
strip. Thesec angle pieces are similar to those used
in building the transmitter, except that they are
only 1 inch long on each leg. They can be pur-
chased in hardware and dime stores. After as-
sembly, clean up the finished base and round off
the square edges and corners with sandpaper.

Underneath, across the strips near each end,
fasten the input and output lug terminal strips.
These should be similar to the one used in the
transmitter, measuring about 114 inches between
mounting holes. Now space the switch, the power
transformer, the reectifier-tube socket and the
filter choke cvenly along the top side of the base.
The switch is a regular wall switch commonly
vbtainable in hardware and dime stores. Center
the units across the wood strips and fasten them
down with wood screws.

Under the power transformer and between the
two groups of wires coming from the bottom of
the transformer, fasten two more lug terminal
strips across the base. These should be placed
about 2 inches apart or about a half inch more
than the length of the filter condenscrs. Fasten
the two filter condensers between the two outside
pairs of terminals on the strips, as shown in the
bottom-view photograph. The ends of the con-
densers marked ‘‘negative’” should go toward
the switch end of the unit.

Wiring
Connceting wire used in the power supply
should be of the flexible “hook-up” type. First,

run a wire from one end contact of the input
terminal strip to one terminal of the switch. The

¢

A simple power supply for the
Novice transmitter. From left to
right, the filter choke, L, the recti-
fier, the power transformer and the
switch are spaced along the wood
framework base.
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Bottom view of the power supply,
showing the mounting of the filter
condensers, terminal strips, bleeder
resistor and the wiring.

¢

input terminal strip will be the one at the switch
end of the unit. Don’t solder at the terminal strip.
Then, fasten onc of the black leads from the
power transformer (115-volt a.c. primary) to the
other end contact on the input terminal strip.
‘I'he second black lead from the transformer goes
to the unconnected side of the switch.

Fasten one of the two yellow transformer wires
(5-volt rectifier filament) to Pin 2 of the rectifier-
tube socket. (Be sure to scrape the enamel coat-
ing from the yellow wires and also the green wires
before making connections.) Fasten the second

L T
o . ,
+v ] _L 00000, -L
3
R3S ~ 5Y36T,
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-y 3 T ! G, s
O 4
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Fig. 1 — Circuit diagram of the power supply for the Novice

transmitter,

(%1, Ca — 8-ufd. 500-volt midget electrolytic.

Ri = 0.1 megohm, 2 watts.

L1 — 8-h. 40-ma. filter choke (Thordarson T20C52).
81 — 115-volt a.c. wall switch.

Ti1 — Power transformer: 350-0-350 r.m.s., 70 ma.; 5 v.,

6.3 v., 2.5 amp. (Thordarson TS-24R02).

yellow wire to Pin 8 and solder. Fasten one of
the two wires from the choke to Pin 2. Also run
a wire from the “ 4"’ side of the filter condenser
on the nearest side to Pin 2 and solder connec-
tions at this pin. Also solder the connection at
the condenser. Connect the loose lead from the
choke to the bottom terminal (bottom-view photo-
graph) of the output terminal strip. Solder a wire
to the ‘“ 4" side of the other filter condenser
and run it to the same output terminal.

Now solder one of the red transformer wires
(h.v. secondary) to Pin 4 of the rectifier socket
and the other red wire to Pin 6. Wire the two
‘“negative” terminals of the filter condensers to-
gether and connect the red-and-yellow trans-
former wire (h.v. center tap) to the lower contact
of the terminal strip at the ‘“negative” ends of
the condensers and solder connections at this
point.
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Clonnect one of the green transformer wires
(6.3-volt heater) to the upper lug on the same
terminal strip. From the same point, run a wire
to the uppermost contact on the output terminal
strip. Solder connections at both ends of this
wire. Connect the second green transformer wire
to one of the intermediate contacts on the output
terminal strip. The green-and-yellow transformer
wire (6.3-volt heater center tap) is not used. It
can be coiled up and placed where its end will not
come in contact with anything.

Cables

Now place the transmitter and the
power supply in the positions in which
you plan to operate them. Since both
units are small, they can be placed on a
small operating table where the power
switch can be reached easily. In this
case, the power cable between the two
units need not be more than a foot or
two long. If, however, the power supply
is to be placed under the operating
table, then the distance between the two
units should be measured and the power
cable made longer.

The cable can be made up of lengths
of flexible hook-up wire. Cut three wires
to the same required length. If wires

2 amp.; differing in color are used, it will be

easier to trace them after the wire has

been cabled. You can otherwise mark
each end of the same wire with a distinctive tab.
Run one of the wires from the “+ H.V.” ter-
minal of the transmitter to the corresponding
output terminal of the power supply. If the bot-
tom-view photograph has been followed, this will
be the bottom terminal. Solder the connection at
the transmitter end only. Run the second wire
from the ungrounded heater terminal (6.3 volts)
of the transmitter to the intermediate terminal
of the power-supply output and solder both ends
of this wire. The third cable wire goes from the
“Ground” or ‘“~— H.V.” terminal on the trans-
mitter to the top output terminal of the power
supply. Don’t solder this wire at either end. Con-
nect Ry between the top and hottom contacts of
the power-supply terminal strip and solder the
connections at both ends of the resistor. After
the cable wires are in place, bind them together
at frequent intervals with bands of adhesive tape.
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Now place the key and the transmitter in the
pusitions in which they will be operated. Run
wires of equal length from each key terminal to
the transmitter. The wire connecting to the frame
of the key should go to the “Ground” terminal
on the transmitter. The connection at the trans-
mitter can now be soldered. The other key wire
goes to the transmitter *“Key’’ terminal where it
is soldered.

(Jonnect the a.c. cord to the two input termi-
nals to which other connections have already
heen made and solder these connections. The
other end of the power cord is terminated with a
plug to fit vour a.c. outlet.

Testing

You are now ready to test the installation.
Plug the power plug into a wall outlet. Turn the
power switch on. Make it a habit never to touch
any part of the transmitter or power supply, except
the insulated controls, until the power switch has
been turned off. Although both transmitter and
power supply are designed so that the dangerous
parts are not readily accessible, every caution
should always be practiced in handling electrical
cquipment of any kind. When the power switch
is turned on, the filament of the rectifier tube
should light up immediately. After a minute or
two, the 6AG7 should feel warm to the touch.
(You can turn the power off momentarily while
making this check.) Turn the two tuning con-
densers so that their rotor plates are fully meshed
with the stators (maximum capacitance). With
the key pressed, the indicator lamp should light
up to approximately normal brilliance. Now start
turning the input condenser Cg to the right slowly
while you watch the lamp. When the plates are
half out or more, the lamp should dim notice-
ably. It should become bright again as you con-
tinue to turn the output condenser in the same
direction. The center of the point where the lamp
is dimmest is called resonance.

Antenna

It is now time to consider what you are going
to use for an antenna. A full-size antenna is a
wire that measures about 125 feet from the
transmitter to the far end. As much of this length
as possible should be run horizontally as high
above the ground as possible. Where space is re-
stricted, shorter lengths down to 50 or 60 feet
should work well. The transmitter will feed power
into a wire as short as 5 feet, but naturally, the

POWER SUPPLY PARTS LIST

Transformer. ........ooovununnnnnn. .. 3441
Choke. ... oveviiii i 1.41
Octal tube socket (Amphenol 77MIPS). ... .08
Switch.......cov i .30
4 terminal strips...... .. .20
Filter condensers. ..... 1.52
Rectifier tube......... - 7
4 angle pieces........... e 10
2-watt resistor. . ... ..... e . .20
Wood, wire, cord, power plug, ete.. . .. .. 1.00
Total. ... .. oo 29.92
Accessories
ey . o it i e e e e $1.03
Antenny wire & insulators............... 2.00
Total. ... oot £3.03

Transmitter. . ........ooveii i,
Power supply
ACCesBOTIeB. . .ot

transmitting range will be restricted with an
antenna as short as this.

Often there will be a tree or garage to the rear
of the house that can be used as a support for
the fur end of the antenna. The wire can be run
from such a support to an anchorage as high as
possible on the house and thence through a
window to the transmitter. See Fig. 2 for sug-
gestions.

No. 14 enameled wire is suggested for the an-
tenna, although almost any wire that will sup-~
port its own weight may be used. The wire must
be insulated from supports at all points. You can
use glass or porcelain antenna insulators at the
far end and at the point where it is attached to
the house. It is preferable to have the antenna
consist of a single piece of wire, but it can be
made of shorter lengths soldered together if
necessary. Keep the lead-in part of the wire clear
of the building or other objects. In bringing the
wire in through the window, it can be passed
in over the top of the upper sash, or under the
lower sash. When the window is closed, the lead-
in will be held in place. Slip a length of spaghetti
over the wire where it contacts the window frame.
Make the wire on the inside just long enough
to reach to the transmitter output terminal.
This terminal is the top rear stator nut of the
output condenser, Cy. Aside from this
connection, keep the antenna wire away
from the transmitter and power supply.
[t is advisable to run the wire vertically
away from the transmitter for at least «
foot or two.

If an outside wire is impossible, you

¢

The complete Novice transmitter installa-
tion set up for operation.
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Fig. 2 - Antenna suggestions.
{A) — Garage used as a support
for a horizontal antenna. A mast
against the rear of the garage
could be used to increase the
height at that end. (B) — A semi-
vertical antenna, using a conven-
ient tree as a support. This can
be put up by throwing a line with
weight attached over the top of
the tree. The antenna should not
~—WHIP be pulled too tight to allow for

= wind. (C) — A vertical whip at-
tached at a high point on the
house. The whip and lead-in wire
should be insulated from the

< GARAGE

- —INSULATED

house.

can run a wire through two or three rooms, near
the ceiling, or even around three sides of the
molding in the operating room.

In case of a long wire outside, it is advisable
to provide for grounding it during the thunder-
storm season. This can consist simply of an
arrangement by which the end of the wire can be
clipped to a near-by radiator or water pipe when
not in use. A more elaborate system would in-
volve the use of a porcelain-base double-throw
knife switch mounted on or near the window sill.
The antenna wire should be connected to the arm
of the switch. One of the contacts goes to the
transmitter antenna terminal, while the other
goes to the water pipe or radiator.

Adjustment

With the antenna connected, set the two con-
densers at maximum as before. Slowly rotate
the input condenser (Cs) to the point where the
lamp is at its dimmest point. With the antenna
connected, the lamp probably will not dim as
much as it does without the antenna. Now re-
duce the capacitance of the output condenser (Cy)
until the lamp begins to brighten. Then readjust
the input condenser to the dimmest point. Go
back and reduce the output condenser a bit more
until you can notice the light brighten a little.
Then again readjust the input condenser to the
dimmest point. As you repeat this process, you
will notice that the lamp grows brighter at its
dimmest point. This indicates that the antenna
is taking power. The proper adjustment is one
where the dimming of the lamp is just noticeable
as the input condenser is tuned. Set the input
condenser as exactly as possible at this point.

In general, the longer the antenna wire, the
less critical the condenser adjustment becomes.
"I'his applies particularly to the output condenser.
For any wire longer than 40 or 50 feet, the output
condenser usually will be set near minimum. With
short wires, the setting of the output condenser
especially will be quite critical and very slight
adjustments will make considerable difference in
how bright the lamp gets at resonance.
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Operation

You are now ready to go on the air. During
the daylight hours, you may find relatively few
stations on the air to work, and the range of the
transmitter will be limited. But the contacts you
do make will not be broken up so often by inter-
ference from other stations working near the same
frequency as yours. After darkness sets in, you
will hear many more stations on the air and your
transmitting range will increase, but you may
find more frequently that conversation with an-
other station is more difficult because of the inter-
ference from other stations. In the daytime you
will find it easier to work stations whose frequen-
cies are farther from your own. At night, when
numerous stations are on the air, most operators
will listen quite close to their own frequencies
and therefore you may have more luck working
those close to your own frequency.

In brief trials on the air at West Hartford, we
have had contacts with stations as far away as
Wisconsin and Florida at night and Maine and
central Pennsylvania during the day. So even
though the power is low, the little rig does get out.

Transmitter and Power Supply
Measurements

Power Supply

Qutput voltage at minimum load, key open — 415
Output voltage at full transmitter load — 355

Transmitter

Antenna disconnected, key open — lamp-drain only
- 27 ma.
Antenna disconnected, tuned to resonance,
closed — total current 40 ma.
— plate and screen currents 13 ma.
— plate current 6 ma. .
Antenna connected, loaded to maximum, tuned to
resonance — total current 63 roa.
-— plate and screen currents 40 ma.
— plate current 32 ma.
---gcreen current 8 ma.
— screen voltage 180
—- plate watts input 11.4

key
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ARRL National Convention
Seattle, Wash., July 27th, 28th, 29th

staged west of the Mississippi River promises

to be a spectacular affair in more ways than
one. Seattle, the scene of the sixth national con-
clave, will be celebrating its Centennial Year in
full swing during the convention dates, July 27th,
28th, and 29th,

With its half million population, Scattle is
ideally situated to provide a delightful vacation.
The city is bordcred on one side by Lake Wash-
ington, across which is built the largest floating
pontoon bridge in the world. To the west, Seattle
is bounded by beautiful Puget Sound, an arm of
the Pacific Ocean. All around, within easy driv-
ing distance, are picturesque mountain ranges —
lofty Mt. Rainier is to the southeast. The weather
in July is wonderfully pleasant due to the soft
breezes that come in from the ocean to the west.
Seattle never has extremes in temperature — it
has never been zero nor has it ever been up to 100
degrees. And the particular dates sclected for
the convention, the last week end in July, are
noted for the absence of rain or overcast skies
according to -the annals of the local weather
bureau. ‘

The*National Convention is sponsored jointly
by the West Seattle Amateur Radio Club and the
North Seattle Amateur Radio Club. The conven-
tion committee is made up of members from
these two clubs, who have been hard at work on
preparations for more than a year, and they have
pledged their efforts to a fine nonprofit meeting
of amateurs, guaranteed to take care of every
reasonable wish of every delegate. All surplus
funds will be diverted back into the convention
in the form of either additional food and refresh-
ments or more prizes.

THE first ARRL National Convention to be

Friday, July 27th

A tournament is scheduled for visiting ama-
teurs who like to play golf. This activity will take
place on Friday at the sccnic Sand Point Golf &
Country Club, one of the finest private clubs on
the Pacific Coast. Headed by Art Peterson,
W7NL, a good player in his own right, the Friday
golf doings bid to be a very pleasant beginning
for many of the visitors. All amateurs who cnjoy
the sport are urged to make reservations for a
golf date prior to convention time, yo that the
capacity of the clubhouse will not be too greatly
exceeded. There will be a beautiful trophy award
for the best golfer.

Also on Friday, registrations will be open at
10 A.M., at the convention hotel headquarters in
the Olympic Hotel. The Olympic is Scattle’s
largest and finest hotel. However, due to the
heavy tourist season during July, the committee
has made reservations for accommodations in a
total of 18 Seattle hotels, to insure taking care of
all comers. Needless to say, visitors desiring hotel
reservations should send them in immediately, in
care of the General Chairman, who will route
them through the reservations committee for
proper handling. This i8 a tremendous job, and
your help i8 requested in making hotel reserva-
tions just as soon as possible.

The opcning day will include a number of
radio-conducted tours to points of interest in and
about the city—to such places as the Government
Canal Locks which connect Lake Washington
with Puget Sound. Excursions will be made to the
beautiful University of Washington campus and
to the Seattle Art Museum. There will be trips to
several of Seattle’s skyscraper buildings, for a
view of the entire city from vantage points hun-

At sunset, mighty Mt. Rainier, 104 miles away, affords a striking backdn;p to the
modern skyline of the National Convention city. (Phato bv Roger Dudlev, Seattle)




dreds of feet above the ground. You’ll be able to
visit the colorful Seattle waterfront, with its many
wharves and seafood establishments; and if you
desire you may send home a frozen freshly-caught
salmon, shipped by express to any point in the
United States with delivery guaranteed! Here,
too, you will visit the quaint Ye Old Curiosity
Shoppe, with its thousands of curios and souve-
nirs of the Great Northwest and Alaska.

On Friday it is also planned to conduct a tour
of the cyclotron in operation at the University
of Washington. Numerous Seattle amateur sta-
tions will be open for inspection and visits, and
for the evening hours a number of supervised
dinners and receptions are being planned. You
will have a choice of menus which will include
Chinese, Italian, Mexican, Swedish, Russian, and
varied seafood dishes . . . take your choice of
whichever you crave the most! The Swedish
smorgasbords are outstanding, being designed for
big people with big appetites. Cocktails are served
in many of Seattle’s restaurants.

During Friday, the Seattle office of the FCC
will conduct amateur examinations. Visitors who
wish to take the tests for an amateur license will
be provided free transportation between the hotel
area and the FCC office. The youngest applicant
to pass the amateur exam will receive a special
award later in the convention program. It is
hoped there will be an official delegation from the
Washington office of FCC.

Saturday, July 28th

The first of the large meetings, to be attended
by all those who are present at the convention,
will be the official welcoming ceremonies Saturday
morning, which will take place at the Civic Au-
ditorium, 3rd Avenue North and Mercer Street.
The Civic Auditorium has over 50,000 square
feet of foor space and a stage ninety feet wide.
It is here that the commercial and educational
radio exhibits will be located. Doors will open
at 9 A.M.

Welcoming ceremonies will include various
civic officials and guests of honor, with suitable
replies by ARRL President George W. Bailey,
W2KH, and other official representatives. There
will be a colorful Canada-America Friendship
Ceremony, with the spotlight on the VE gang,
and a bit of entertainment by Scottish bagpipers.

In the afternoon there will be several large
meetings for amateurs, but the YLs and the
NYLs will have an opportunity to go on a de-
lightful salt-water cruise, lasting several hours,
with a meal scrved aboard the cruise vessel. The
ship will be equipped with a phonograph player
and two-way radio, and a number of YL prizes
will be awarded as it travels amidst beautiful
islands across Elliot Bay. Meanwhile, the OMs
will get down to business with the official ARRL
meeting. Northwestern Division Director Rex
Roberts, W7CPY, will sound the keynotc for the
opening of the session. Present from ARRL head-
quarters will be Messrs. Bailey, Handy, Good-
man and Budlong. The latter will be present
only if he has not had to leave for the Extraor-
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Seattle’s Civic Auditorium where many major
National Convention activities will take place.

dinary Administrative Radio Clonference in Eu-
rope, in which event Huntoon will substitute.
Following this, a brief intermission for refresh-
ments and light entertainment, and then back to
the Civil Defense forum, with many key govern-
ment and military officials taking part. The Civil
Defense forum will be managed by Gene Dodge,
W7BTYV, president of the Puget Sound Council
of Amateur Radio Clubs. Emergency amateur
communications will be the key topic, and the
latest developments both in techniques and regu-
lations will be brought forth. A Coast Guard
mobile unit will be on display and in actual opera-
tion, fully manned by CG personnel, and on
stand-by in case needed for some possible rescue
operation anywhere in the western part of the
state. The 13th Naval District will also have a
highly interesting communication display.

Following the Civil Defense forum, and after
a brief intermission for refreshments, there will
be staged a National Code Championship com-
petition, with loving cup awards for the fastest
operator, both typewriter and hand-copy divi-
sions. Equipment for this activity has been made
available by the Alaska Communication System,
one of the great traffic systems of the world.

At 6 p.M. Saturday there will be a half-hour
show broadcast from the stage of the Civic Au-
ditorium over KOMO. This show is a two-time
first award winner for the best Seattle broadcast
show, and will prove highly entertaining as you
watch it being performed just a few feet away!

On display at the Auditorium will be numerous
unique and interesting radio items, such as an
amateur television station in actual operation, a
radio-controlled lawnmower which cuts your lawn
while you leisurely sit on the porch, radio-con-
trolled model yachts, and many other similar
gimmicks.

All evening dinners recommended to conven-
tion guests will be supervised, with local amateurs
doing the directing. Again you will have a wide
variety of good food and refreshments.

There will be a resumption of light-entertain-
ment acts and prize awards at the Civic Audi-
torium in the evening, preceding the dance. The
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big dance, which starts at 9 p.m., will feature the
music of a fine 15-piece orchestra. During the
dance, more prizes will be awarded, some of them
for the best dance couples.

Late that same night, a mystic initiation into
the Royal Order of the Wouff Hong will take
place under the supervision of Castle Arpke,
W7LOZ. If you’ve never been initiated, this is a
ceremony you will never forget!

Sunday, July 29th :

Mobile activities and amaller technical meet-~
ings will be held on Sunday. Mobile contest
judging will be done by the officers of the Tacoma
Amateur Radio Club. This activity will follow
the various Sunday breakfasts, most of which will
be held near the Olympic Hotel area. Be sure to
bring your mobiles! Special technical help and
lots of spare parts will be on hand in case of
difficulty.

Special chartered busses will be in operation
during both Saturday and Sunday between the
hotel area and the Civic Auditorium. Sunday,
too, guests will have an opportunity to see some
of the world’s fastest speedboats in action as they
complete trial runs on Lake Washington for the
Gold Cup Speedboat Races, which will take
place two days after the convention. Seattle’s own
record-holder, the Slo-Mo-Shun, does over 160
m.p.h., and on the crew taking care of its giant
engines is Joe Schobert, W7CGL.

A swimming party will be available to those
who enjoy this sport, and Seattle’s ten public
beaches, plus many private and semiprivate
beaches, will be a great attraction. United Air-
lines has arranged for a special flight of 50 ama-
teurs over the city and on toward Mt. Rainier,
100 miles away, swinging around toward Victoria
and return.

Sunday’s afternoon technical sessions will in-
clude talks by Byron Goodman, W1DZX, on ‘“Co-
lossal Modulation’’; John L. Reinartz, K6BJ, on
““ Methods Amateurs Can Use To Combat TVI”’;
Don Merten, W2UOL, on “Filters”; and by
others on v.h.f., amateur TV, etc. These meetings
will all be in the Olympic Hotel.

Following the afternoon sessions, the major
und final part of the convention will be the
banquet at 6 p.M. at the Civic Auditorium. An
excellent menu is being planned, with light en-
tertainment. After the close of the convention,
perhaps around 9 p.M., there will be a reunion of
the delegates who plan to remain over the follow-
ing week. The Scattle Centennial civic celebra-
tions will take place within two days after the
convention, and those desiring to remain will be
offered additional courtesies by the Seattle gang.

For the Ladies . . .

YLs and XYLs will have numerous activities
all their own, with Mrs. Toddy Nye, W7LCS,
presenting a YL award sponsored by the West
Seattle Amateur Radio Club. Mrs. Monica Zand-
bergen (XYL of W7KZP) will present a surprise
entertainment program for the ladies.
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Regisirations

Preregistration for the entire convention pro-
gram i8 $7.50. After July st the rate will be
$8.50. Those desiring separate banquet tickets
may secure same for $3.50 each.

All funds and correspondence should be sent to
John Gruble, W7RT, General Chairman, 1921
Atlantic Street, Seattle 44, Wash.

Last, but not least, each registered delegate
will receive a handsome program booklet contain-
ing interesting photographs and data about
Seattle and the Northwest which will make it a
valuable keepsake.

See you all in Seattle — July 27th, 28th, and
29th!

— W?RT

G Stravs %

William J. Halligan, sr., founder and presi-
dent of the Hallicrafters Co., and a licensed ama-
teur of long standing, has been elected national
president of the Armed Forces Communications
Assn,, a society pledged to scientific and indus-
trial preparedness in signal communications,
electronics, and photography as an essential aid
to military defense.

WWV-WWVH SCHEDULES

TOR the benefit of amateurs and other interested
groups, the National Bureau of Standards
maintains a service of technical radio broadcasts
over WWYV, Beltsville, Md., and WWVH, Maui,
‘Cerritory of Hawaii.

The services from WWYV include (1) standard
radio frequencies of 2.5, 5, 10, 15, 20, 25, 30 and
35 Mec., (2) time announcements at 5-minute
intervals by voice and International Morse code,
(3) standard time intervals of 1 second, and 1, 4
and 5 minutes, (4) standard audio frequencies of
440 cycles (the stundard musical pitch A above
middle C) and 600 cycles, (5) radio propagation
disturbance warnings by International Morse
code consisting of the letters W, U or N, indi-
cating warning, unstable conditions, or normal.

The audio frequencies are interrupted at pre-

cisely one minute before the hour and are re-
sumed precisely on the hour and each five min-
utes thercafter. Code announcements are in
3CT using the 24-hour system beginning with
0000 at midnight; voice announcements are in
EST. The audio frequencies are transmitted al-
ternately: The 600-cycle tone starts precisely on
the hour and every 10 minutes thereafter, con-
tinuing for 4 minutes; the 440-cycle tone starts
precisely five minutes after the hour and every 10
minutes thereafter, continuing for 4 minutes.
Each carrier is modulated by a seconds pulse
which is heard as a faint tick; the pulse at the
beginning of the last second of each minute is
omitted.
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Wright vs. Vogt

Supreme Court of New Jersey Okays 60-Foot Amateur Tower
Despite 35-Foot Restrictions in Zoning Ordinance

of New Jersey, by a vote of five to one, agreed

with the American Radio Relay League's
contentions that amateur radio operation con-
stitutes un accessory use of residential property
and that a beight restriction imposed by zoning
ordinance was not applicable to an amateur
antenna tower.

This case, Wright vs. Vogt, is one which the
League, through the office of its General Counsel,
has been actively prosecuting for nearly two
years.

While the League cannot undertake to inter-
vene in every legal problem concerning the ama-
teur operations of its members, it does keep close
watch on such instances as are brought to its
attention; in the event that the initial trend of a
particular case is toward a decision which might
end up as setting a legal precedent against the
rights of all amateurs, the League may intervene.

It did just that in the Wright case. In mid-
1949, Frederick W. Wright, jr., W2UWK, began
construction of a 60-foot triangular steel tower to
support a beam in the rear of his home in Ha-
worth, N. J. Neighbors objected and contacted
local municipal authorities of the Borough of
Haworth, who instructed Wright to cease work
and apply for a permit for its construction. This
was done. As W2UWK is a graduate mechanical
engineer, the application was thorough and com-
plete. The Borough then denied the permit be-
cause of the height restriction in its zoning
ordinance providing that no structure could be
erected more than 35 feet high, and that an ama-
teur transmitting station was not a use of resi-
dential property envisaged under the ordinance.
On an informal suggestion from the Borough at-
torney, Wright appealed to the Zoning Board of
Adjustment to grant an exception. This the
Zoning Board refused to do, despite a recom-
mendation from its attorney that the variance
be granted. At this point the General Counsel of
ARRL, who had been watching the case closely,
decided that since the issues were clear-cut and
the zoning ordinance involved was typical of
zoning ordinances in effect throughout the coun-
try, it would be un appropriate case to litigate.

The questions were basic: Is the hobby of
amateur radio a customary and incidental use of
residential property, and is a restriction imposed
upon the height of an amateur’s tower, in the
absence of the question of safety, valid?

A near-by attorney, Herbert Black, W2AKW,
was retained by Wright to handle local details.
The preparation and printing of briefs, conduct
of trials and other major legal aspects were
handled by the League’s (General Counsel in
Wright's behalf. Suit was entered against Sig-
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-IN early April the Supreme Court of the State

fried Vogt, the Borough building inspector, and
the Borough itself, seeking reversal of the deci-
sion Bf the Zoning Board of Adjustment. A pre-
trial conference was held in February, 1950.
On March 10th the trial itself was held. After
about two hours of testimony by both sides, the
judge requested that each party submit briefs.
A detailed brief was submitted by the League in
Wright's behalf, written by Quayle B. Smith,
W3KDR, of the ARRL (eneral Counsel’s
office.

This effort resulted in success. Judge Russell
Waesche, who at the trial showed a particularly
keen perception of zoning problems with all their
complicated background, in August issued a de-
cision reversing the action of the Borough and
directing it to grant Wright the requested per-
mission! Surprisingly enough, this decision in the
amateur’s favor was in one way a disappoint-
ment; it had been the League’s thought that if an
unfavorable decision were forthcoming the mat-
ter could be carried to a higher court and settled
there in our favor (we would hope), making it a
correspondingly more useful precedent. Fortu-
nately, the Borough itself appealed.

The argument before the Appellate Division
was scheduled for early March, 1951. After ar-
riving in Trenton, the League’s attorneys were
informed that the Chief Justice had pre-empted-
the case for consideration by the full member-
ship of the Supreme Court of the State of New
Jersey, in the feeling that it was one of wide in-
terest and considerable importance! The case was
argued accordingly. A month later, the Court
issued its precedent-setting decision.

In view of the tendency of local communities,
in recent years, to make their zoning ordinances
more stringent, the outcome of this case is a con-
siderable step forward in the League’s fight to get
thoroughly established as law the principle that
the operation of an amateur radio station is in-
deed a customary and incidental use of residen-
tial property, and that zoning ordinances hinder-
ing such operation are invalid.

The League currently has a second case under
litigation. George Lord, W3MKK, Munhall,
Pa., a year or 80 ago ran into difficulties similar
to Wright’s and, again finding the issues clear-
cut, General Counsel Segal intervened. The
lower court ruled in the amateur’s favor, but upon
appeal by the Borough, a higher court ruled
against Lord. The League’s Counsel filed an
appeal to the Supreme Court, which has con-
sented to hear the case, and argument is sched-
uled for the week of May 21st. We hope that a
subsequent issue of QST will carry good news
similar to that in Wright »s. Vogt.

. b 0[. H.
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LICENSE
MATTERS

You will recall from the editorial in April QST
that the League had requested reargument of the
proposed Amateur Extra Class license. This re-
quest the Commission has now denied, on the
basis that no new reasons were forthcoming.
(Commissioners Hennock and Sterling voted to
grant our request, but were in the minority.) It
appears, therefore, that there will be an Amateur
Extra Class license available the first of next
year, and that after January 1, 1953, amateurs
who want unlimited ’phone privileges (and
who do not already possess an Advanced Class
license) will have to go after the new ticket,
with its 20-w.p.m. code test and advanced techni-
cal examination.

By the way, let’s get the new nomenclature
for amateur licenses straightened out. Some of
the old Class A gang are worried that since many
of them have ‘“Class A” licenses which will not
expire until after December 31, 1952 (the date
after which no new Advanced tickets will be
issued), they won’t be able to get Advanced
privileges. The answer is that they have Ad-
vanced Class licenses now. There is no longer
any such thing as Class A. It is now Advanced
Class. Surely, your ticket may say “Class A,”
but only because it’s much too expénsive and
complicated for the Commission to call in all
the tickets outstanding and reissue them under
the new name. So far as you are concerned, if you
hold a “Class A” license you are an Advanced
Class operator right now. So you will eventually
be applying for a renewal of your license, not a
new one.

The Commission says it is getting quite a few
inquiries from renewing hams as to whether they
may continue to vperate while their tickets are
in the mail to Washington, or being processed
there for renewal. They sure can. If you send
in your ticket for renewal, or along with examina-
tion papers and application for a higher-grade
license, you may continue to operate without the

license in your possession until the Commission
sends you the renewed or modified one (but in no
event beyond the expiration date of the license s
or with privileges other than authorized by the
original ticket). If you apply for modification due
to change of address, you may operate at the
new location without a ticket in your posscssion
not more than four months nor beyond the ex-
piration date, provided you send monthly noti-
fication of the circumstances to the FCC Engi-
neer-in-Charge of your district (see list in con-
nection with the Novice feature story in this
issue). Of course, you must use portable calling;
procedure. By the way, if you change your address:
just a few months before your license is due to
expire, it’s a good idea to wait until about 120
days prior to expiration and then apply simul-
tancously for modification and renewal of your
license. In the past, modification resulted in an:
extension of the license term for an additional five:
vears, but this is no longer true. As a matter of
fact, if you are taking an exam for a higher grade:
of license (say, from General to Advanced) also
shortly before the license held is due to expire,
apain apply also for renewal. Remember that re-
newal applications must now contain the affirma--
tion, in the space provided on the form, that your
log shows the required operating activity, and'
that you can send and receive code at the rate:
of speed required for an original of the license’
being rencwed.

In February, through a mix-up with the Gov-
ernment Printing Office, the FCC amateur licens-
ing scction ran out of license forms— and later
exhausted their supply of window cnvelopes in
which to mail them — so that issuance of licenses
was held up for some wecks. This situation has
now been cleared up, but this will explain any
unusual delay you may have experienced if you
were dealing with FCC on license matters the
early part of this year. This year is a big one for
renewals, however, and the delay in processing
amateur applications may run greater than in
previous years.

¢

Amateur radio was featured on the screcns of more
than five million TV sets in April when the Faye Emer-
son Show presented an interview with Martin Block,
W2MGE, disc jockey of radio and movie fame, and
Marx S. Kaufman, W3IUC, Baltimore advertising
executive who originated the show, with an actual
demounstration of a New York City mobile communica-
tions net in operation. In this picture, W2MGE, left,
and W3IUC look on as Miss Emerson radios her thanks
to the net members for their demonstration. The 15-
minute show, carried by 47 '['V stations, was an excellent
example of top-notch publicity for amateur radio.

QST for



FCC 51-386
PUBLIC NOTICE
April 25, 1951

AMATEURS ASKED TO COOPERATE TO MAKE FREQUENCIES
AVAILABLE FOR MILITARY MANEUVERS

The Federal Communications Commission has been advised by the United States Army of
large-scale military mancuvers to be staged in North and South Caroling frorn August 6, 1951,
to September 7, 1951. Because of the size and nature of these maneuvers, the use of the fre-
quency band 3700-3900 kc. will be required in addition to frequencies outside this amateur band
to be made available temporarily for military use.

The problem is essentially one of interference from amateur operation to low-power military
training operations in the southeast portion of the United States. Therefore, on behalf of the
Army and with the concurrence of the American Radio Relay League, the Commission requests
the voluntary cooperation of radio amateurs within interference range of the maneuver area
to observe the conditions sct forth below.

1. For amateurs in North Carolina, South Carolina, Georgia, Delaware, Maryland,
Virginia, West Virginia and the District of Columbia, and in Tennessee east of
and including Hamilton, Rhea, Roane, Anderson and Campbell counties:
No operation in the band of frequencies 37003900 kc during the period of the
maneuvers.

2. For amateurs outside the area defined in (1) above and east of the Mississippi
River:

(a) No special limitations during daylight hours
(b) No night time operation (local sunset to local sunrise) in the band of
frequencies 3700~3900 kc during the period of the maneuvers.

3. For amateurs west of the Mississippi River or outside the Continental United
States: no special limitations.

The Commission and the United States Army officials are of the opinion that careful ob-
servance of the limitations proposed herein will permit essential radiocommunication in con-
nection with the maneuvers to be conducted with a minimum of harmful interference. Since the
military operations will be conducted with low power, the absence of any signal should not be
construed as an indication that maneuver operations are not in _progress.

The Commission wishes to emphasize that this public notice is a request for the cooperation
of the radio amateurs and an opportumty to further enhance the excellent reputatlon for co-

operation which that group already enjoys.

MORE LICENSE PLATES

Bills permitting call letter license plates have
passed the legislatures of Minnesota, New Jersey
and Wisconsin. The governors of the latter two
have not signed the bills at this writing but it is
expected they will shortly.

Diligent work for more than a year on the part
of New Jersecy amateurs enabled them to gain the
plates over the original opposition of the motor
vehicle department. The Northern New Jerscy
Radio Association and the ()cean County Radio
Association, supported by other club groups in
the state, combined forces in contacting state
legislators and officials, a good deal of the work
being concentrated among a special committee
which inciuded W2s ZBY MM MMG IQJ and
MUP, assisted by VQR and YAO. Hudson Di-
vision Director Johnston, W2SOX, and both
New Jersey SCMs, W2s ASG and NKD, partici-
pated in this work also. A well-organized plan of
contacting state officials and legislators was car-
ried out so well that legislators, upon hearing
their ’phone ring, developed the stock phrase,
““Yes, that amateur bill is a good bill and I will
vote for it.” Unanimous passage of this bill was
aided by the fact that New Jersey amateurs have
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a well-established position in the state civil de-
fense organization.

Amateurs in Wisconsin put forth a great deal
of work and effort to secure passage of their
bill. The Marinette and Menominee Radio Club,
through its Secretary, W9JXY, kept amateurs in
the state informed of legislative activity, urging
them to write their senators and assemblymen
in support of the bill. Through W9PFX, in the
state capitol, information was disseminated via
the Badger Emergency Net, while members of
the Milwaukee Radio Amateurs’ Club were able
to lend their support through President WQONY.
and W9s GPI, former Central Division director,
and 1ZO. The latter two were instrumental in
securing the support of powerful industry groups
in the state capitol, a factor which aided mate-
rially in the passage of the bill.

As reported last month, Nevada also secured
passage of the call letter license plate bill. Led
by W70XX and W7CTK, the project was started
by amateurs in the Las Vegas-Boulder City area
who had Assemblyman Fran Buol, a man with the
reputation of having every bill he introduced
become law, sponsor the license plate legislation,

(Contsnued on page 118)

41



How To Pass the Novice Examination*

Example Questions and Answers for the New Novice License
Available July Ist

on the new Novice Class license? Good!
Here’s the dope on how to get it.

FCC bhas indicated that its field offices will be
equipped to conduct Novice (and Technician ~-
see box) examinations effective July 1st. Don’t
show up that morning at an FCC office, however,
because it’s a Sunday. But Monday morning
FCC should be ready for business.

Any citizen of the United States is eligible to
apply for the Novice license, except former hold-
ers of any class of amateur license (including DL
and JA licenses, incidentally, issued by the U. S,
military). The requirements are passing of a test
in sending and receiving code at the rate of five
words per minute, and a new simplified written
examination, Exams may be taken at any of the
regular FCC examining points. They may also be
taken by mail under the usual conditions for old
(Class C (now Conditional Class) — i.e., eligible
for examination by mail are applicants more than
125 miles airline from a point at which FCC con-
ducts exams four times yearly or oftener; physi-
cally disabled persons unable to travel; and per-
sons in the military service unable to appear for
the examination. .

The procedure? If you will appear for personal
examination, write or visit the FCC Engineer-in-
Charge of the district in which you live (for
address, see the adjoining page) asking for a

* This information is a condensation of the material which
appears in the revised and expanded twenty-seventh edition
of The Radio Amateur's License Manual (50¢), being pub-
lished by the ARRL.

tSee page 23, January QS8T, which carries the examina-
tion schedule for the first half of 1951. The schedule for the
second half of this year will appear in the July issue.

SAY, you would-be hams — got your sights set

TECHNICIAN LICENSES

Technician Class licenses also become
available after July 1st. In addition to
the 5-w.p.m. code test, the applicant
must pass the standard General Class
(old Class B) written examination in
regulations and theory. This study ma-
terial is in The Radio Amateur’s License
Manual. The discussion herein on the
procedure to be followed in applying for
licenses, in person or by mail, applies
also to Technician aspirants. As a matter
of fact, one can apply for both Novice
and Technician privileges simultane-
ously, taking the 5-w.p.m. code test and
two written exams. It should be noted
that the Technician Class license is a
regular five-year ticket renewable upon
showing of operating activity.
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Form 610 (application for amateur operator
and/or station license) and information on the
exact date when exams will be held in the city
at which you wish to appear.! Fill out the form
and mail it back to the Engineer’s office, and then
appear at a specified time for personal examina-
tion. Or, if you are appearing at a district office
where there are frequent examinations, simply
fill out the form and take it with you. First the
Engineer gives you your code test in receiving,.
The procedure is that you are required to copy
“golid” for at least one minute out of about tive
minutes of test material. When that’s done, you
get the sending test, on the same basis. When
you have passed both sending and receiving code
tests, the Engineer gives you your written exam.
Exams are now graded right in the field offices
S0 you may learn immediately whether you
passed. In any event, all papers go to Washington
for issuance of licenses, which requires several
weeks. If you fail, you have the privilege of tak-
ing the exam again after thirty days (any number
of times if necessary).

If you are eligible for an examination by mail
under the conditions specified above, here’s what,
you do: Write your Engineer, asking him to
send you the papers for a Novice Class license
examination by mail. (If physically disabled, in-
clude a physician’s certificate; if in the military
service, include a certificate of the commanding
officer attesting your inability to appear.) You will
receive an application form and a sealed enve-
lope containing a set of examination questions,
as well as specific instructions on how to proceed.
Before doing anything else, read the instruciions
carefully. You have to have yourself examined in
code speed by some licensed operator with whom
you have made an arrangement to that effect.
He must be an Advanced or General Class (old
A and B classes) licensee, or must have held
within five years a license as a commercial radio-
telegraph operator, or must have been employed
within five years as a radiotelegraph operator in
the service of the U. S. You also have to provide
a witness who will open the envelope of questions
and certify that you wrote out the answers with-
out assistance. This may be the same person who
gives you your code test, or someone else, but that
person must be at least 21 years of age.

Now, what and how to study?

As for code, we can’t go into detail here. Get
yourself a copy of Learning the Radiotelegraph
Code from ARRL (25¢). Or use the material in
the Handbook or How To Become a Radio Ama-
teur, Or get another ham to help you; also, if
there is a local radio club, check to sce if code
classes are being conducted. Or use all methods!
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UNITED STATES RADIO DISTRICTS
Address the District FCC Engineer-in-Charge

District No. 1, 1600 Customhouse, Boston 9, Mass. The
states of CONNECTICUT, MAINE, MASSACHUSETTS,
NEW HAMPSHIRE RHODE ISLAND and VERMONT.

District No. 2, 748 Federal Bldg., 641 Washington St.,
New York 14, N Y In the state of NEW YORK, the coun-
ties of Albany, Bronx, Columbia, Delaware, Dutchess,
Greene, Kings, Nassau, New York, Orange, Putnam, Queens,
Rensselaer, Richmond, Rockland, Schenectady, Suffolk,
Sullivan, Ulster and Westchester; in the state of NEW
JERSEY, the counties of Bergen, Essex, Hudson, Hunter-
don, Mercer, Middlesex, Monmouth, Morris, Passaic,
Somerset, Sussex, Union and Warren.

District No. 3, 1005 Customhouse, S8econd and Chestnut
Sts., Philadelphia 6, Pa. In the state of PENNSYLVANIA,
the counties of Adams, Berks, Bucks, Carbon, Chester,
Cumberland, Dauphin, Delaware, Lancaster, Lebanon,
Lehigh, Monroe, Montgomery, Northampton, Perry,
Philadelphia, Schuylkill and York; in the state of NEW
JERSEY, the counties of Atlantic, Burlington, Camden,
Cape May, Cumberland, Gloucester, Ocean and S8alem; and
the county of Newcastle in the state of DELAWARE.

District No. 4, 508 Old Town Bank Bldg., Baltimore 2,
Md. The state of MARYLAND; the DISTRICT OF CO-
LUMBIA ;in the state of VIRGINIA, the counties of Arling-
ton, Clark, Fairfax, Fauquier, Frederick, Loudoun, Page,
Prince William, Rappahannock, Shenandoah and Warren;
the counties of Kent and Sussex in the state of DELA-
WARE; in the state of WEST VIRGINIA, the counties of
Barbour, Berkeley, Grant, Hampshire, Hardy, Harrison,
Jefferson, Lewis, Marion, Mineral, Monongalia, Morgan,
Pendleton, Preston, Randolph, Taylor, Tucker and Upshur.

District No. 5, 402 Federal Bldg., Norfolk, Va. The state
of VIRGINIA except that part lying in District 4, and the
state of NORTH CAROLINA except that part lying in
District 6.

District No. 8, 411 Federal Annex, Atlanta 3, Ga. The
states of GEORGIA, SOUTH CAROLINA and TEN-
NESSEE; the state of ALABAMA except that part lying
in District 8; in the state of NORTH CAROLINA, the
counties of Ashe, Avery, Buncombe, Burke, Caldwell,
Cherokee, Clay, Cleveland, Graham, Haywood, Henderson,
Jackson, McDowell, Macon, Madison, Mitchell, Polk,
Rutherford, Swain, Transylvania, Watauga and Yancey.

District No. 7, 312 Federal Bldg., Miami 1, Fla. The state
of FLORIDA except that part lying in District 8.

District No. 8, 400 Audubon Bldg., New Orleans 16, La.
The states of ARKANBSAS, LOUISIANA and MISSIS-
SIPPI; in the state of TEXAS, the city of Texarkana; in
the state of FLORIDA, the county of Escambia; in the state
of ALABAMA, the counties of Mobile and Baldwin.

District No. 9, 324 U. 8. Appraisers 8tores Bldg., 7300
Wingate St., Houston 11, Tex. In the state of TEXAS, the
counties of Angelina, Aransas, Atascosa, Austin, Bandera,
Bastrop, Bee, Brooks, Bexar, Blanco, Brazoria, Brazos,
Burleson, Caldwell, Calhoun, Cameron, Chambers, Colo-
rado, Comal, DeWitt, Duval, Dimmit, Edwards, Fayette,
Fort Bend, Frio. Galveston, Gillespie, Goliad, Gonzales,
Grimes, Guadalupe, Hardon, Hays, Harris, Hidalgo, Jack-
son, Jasper, Jefferson, Jim Hogg, Jim Wells, Karnes, Ken-
edy, Kendall, Kerr, Kinney, Kleberg, LaSalle, Lavaca, Lee,
Liberty, Live Oak, Matagorda, Madison, Maverick, Mc-
Mullen, Medina, Montgomery, Nacogdoches, Newton,
Nueces, Orange, Polk, Real, Refugio, San Augustine, San
Jacinto, San Patricio, S8abine, Starr, Travis, Trinity, Tyler,
Uvalde, Val Verde, Victoria, Walker, Waller, Washington,
Webb, Wharten, Willacy, Williamson, Wilson, Zapata and
Zavala.

District No. 10, 500 U. 8. Terminal Annex Bldg., Dallas,
Tex. The atate of TEXAS except that part lying in District
9 and in the city of Texarkana; the states of OKLAHOMA
and NEW MEXICO.

District No. 11, 539 Federal Bldg., Los Angeles 12, Calif,
The state of ARIZONA; in the state of NEVADA, the
county of Clarke; in the state of CALIFORNIA, the coun-

ties of Imperial, Inyo, Kern, Los Angeles, Orange, River-
side, S8an Bernardino, S8an Diego, S8an Luis Obispo, Santa
Barbara and Ventura.

Distriet No. 12, 323-A Customhouse, San Francisco 28,
Calif. The state of CALIFORNIA except that part lying in
District 11; the state of NEVADA except the county of
Clarke,

District No. 13, 307 Fitspatrick Bldg., Portland 5, Ore.
The state of OREGON; the state of IDAHO except that
part lying in District 14; in the state of WASHINGTON,
the counties of Wahkiakum, Cowlitz, Clark, Skamania and
Klickitat.

District No. 14, 808 Federal Office Building, Seattle 4,
Wash. The state of MONTANA; the state of WASHING-
‘TON except that part lying in District 13; in the state of
IDAHO, the counties of Benewah, Bonner, Boundary,
Clearwater, Idaho, Kootenai, Latah, Lewis, Nez Perce and
Shoshone.

District No. 15, 621 New Customhouse, Denver 2, Colo.
The states of COLORADO, UTAH snd WYOMING; in the
state of NEBRASKA, the counties of Banner, Box Butte,
Cheyenne, Dawes, Deuel, Garden, Kimball, Morrill, Scotts-
bluff, S8heridan and Sioux; in the state of SOUTH DA-
KOTA, the counties of Butte, Custer, Fall River, Lawrence,
Meade, Pennington, Shannon and Washington.

District No. 16, 208 Federal Court Bldg., 8t. Paul 2, Minn.
The states of MINNESOTA and NORTH DAKOTA; the
state of SOUTH DAKOTA except that part lying in Dis-
trict 15; the state of WISCONSIN except that part lyingin
District 18; in the state of MICHIGAN, the counties of
Alger, Baraga, Chippewa, Delta, Dickinson, Gogebic,
Houghton, Iron, Keweenaw, Luce, Mackinac, Marquette,
Menominee, Ontonagon and Schoolcraft.

District No. 17, 3200 Fidelity Bldg., Kansas City 6E, Mo.
The states of KANSAS and MISSOURI; the state of IOWA
except that part lying in District 18; the state of NE-
BRASKA except that part lying in District 15.

District No. 18, 1300 U. 8. Courthouse Bldg., Chicago 4,
Ill. The states of ILLINOIS and INDIANA; in the state
of IOWA, the counties of Allamakee, Buchanan, Cedar,
Clayton, Clinton, Delaware, Des Moines, Dubuque, Fay-
ette, Henry, Jackson, Johnson, Jones, Les, Linn, Louisa,
Muscatine, Scott, Washington and Winneshiek; in the state
of WISCONSIN, the counties of Brown, Columbia, Calu-
met, Crawford, Dane, Dodge, Door, Fond du Lac, Grant,
Green, Iowa, Jefferson, Keewanee, Kenosha, Lafayette,
Manitowoc, Marinette, Milwaukes, Ozaukee, Oconto,
Outgamie, Racine, Richland, Reock, Sauk, Bheboygan,
Walworth, Washington, Waukesha and Winnebago; the
atate of KENTUCKY except that part lying in District 19.

District No. 19, 1029 New Federal Bldg., Detroit 28,
Mich. The state of OHIO; the state of MICHIGAN except
that part lying in District 16; the state of WEST VIR-
GINIA except that part lying in District 4; in the state of
KENTUCKY, the counties of Bath, Bell, Boone, Bourbon,
Boyd, Bracken, Breathitt, Campbell, Carter, Clark, Clay,
Elliott, Estill, Fayette, Fleming, Floyd, Franklin, Gallatin,
Garrard, Grant, Greenup, Kenton, Harlan, Harrison, Jack-
son, Jessamine, Johnson, Knott, Knox, Laurel, Lawrence,
Lee, Leslie, Letcher, Lewis, Lincoln, Madison, Magoffin,
Martin, Mason, McCreary, Memfee, Montgomery, Mor-
gan, Nicholas, Owen, Owsley, Pendleton, Perry, Pike,
Powell, Pulaski, Robertson, Rockcastle, Rowan, Scott,
Wayne, Whitely, Wolfe and Woodford.

District No. 20, 328 Post Office Bldg., Buffalo 3, N. Y. The
state of NEW YORK except that part lying in District 2;
the state of PENNSYLVANIA except that part lying in
District 3.

District No. 21, 609 Stangenwald Bldg., Honolulu, T.H.
The territory of HAWAII and outlying Pa.clﬁu possessions
except Alaska and adjacent islands.

District No. 22, 323 Federal Bldg., S8an Juan, P.R.
PUERTO RICO and the VIRGIN ISLANDS,

District No. 23, 6 S8hattuck Bldg., Juneau, Alaska. The
territory of ALASKA and adjacent ialands.
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In any event, you certainly will want to make

use of the excellent code-practice service avail--

able from the League Headquarters station,
WI1AW, Starting May 1st, WIAW began a

schedule of slow-speed code practice transmis- -

sions commencing at 9:30 .M. EST on Sundays,
Tuesdays and Thursdays, and at 8 p.M. EST on
Saturdays. These sessions start at five words per
minute and progress over the period of about an
hour through 714, 10 and 15 w.p.m. (On other
evenings of the week, code practice begins at
9:30 p.M. EST at speeds of 15 w.p.m. and up.)
The frequencies: 1887, 3555, 7215, 14,100, 52,000
and 146,000 ke., all simultaneously. See page 70
of the April and May issucs of QST for additional
dape.

As for the written examination, FCC has now
released a set of 28 questions which cover the
field of knowledge in which the Novice applicant
is expected to be prepared. These, with appropri-
ate answers, will be detailed at the end of this
article. The exam itself will consist of 20 ques-
tions selected from the material covered by the
28 examples, but not in the same form. They,
like those on all present-day amateur written ex-
aminations, will be of the * multiple-choice”’ type,
where several possible answers are already pro-
vided but only one is correct. For example, a ques-
tion on'the Novice Class examination might be:

The maximum power input permitted in
a station licensed to an amateur of the
Novice Class is:

a) one kilowatt
b) 75 watts
¢) 1000 volts at 100 milliamperes

d) whatever power is necessary to main-
tain communication

&) not more than the maximum rating
of the tubes

Of course, (b) is the correct answer. All you need
do is indicate the correct answer. Obviously if
you know your stuff it requires only a moment to
mark down the right answer. If you don’t, you're
in for trouble. So be prepared. When you can
answer all the example questions, and understand
the basis of the answers, you're all set. Be sure to
read the questions on the examination carefully
before you answer; FCC finds many wrong an-
swers obviously due to carcless and hurried
reading and some questions not answered at all
because of carelessness.

When you get your ticket, you can go on the
air under the provision for Novice privileges.
You’ll have a call different from the normal
permutations. Although not officially decided
at press time, it is expected that Novice cslls in

the continental United States will have WN pre-

fixes.
Novice privileges are:
3700-3750 kilocycles — telegra.phy (A-1)
26.96-27.23 megacvcles — telegraphy (A-1)
145-147 megacycles — telegraphy (A-1, A-2),
telephony (A-3, f.m.)

14

The transmitter must be crystal-controlled and
the input must net exceed 75 watts.

By the way, it is quite possible to apply for both
the Novice and Technician licenses simultanc-
ously. You would then take the 5-w.p.m. code
test, and both written examinations. If you pass
both, you get two call signs, one a distinctive
Novice call and the second a regular call for your
Technician privileges. As a matter of fact, if your
code is just about 13 w.p.m. (required for General
Class) but you’re not too sure of it, you may apply
for both General Clags and Novice Class at the
same time (if eligible for both —i.e., if not a
previous holder of amateur license). You would
then take the 13-w.p.m. test. If you pass, fine,
and you proceed to the written examinations. If
you fail, you can immediately take a crack at the
5-w.p.m. test and your Novice written exam,
As a Novice, you may visit any other amateur
station and operate it, but only under the condi-
tions specified for the Novice license. Any other
amateur operator (except Technician Class) may
visit your station and operate it, but only under
the conditions specified for the Novice license.

And now -- go to it!

But keep one thing constantly in mind. Your
Novice license, when you get it, will be good for
one year only. It may not be renewed. You may
not obtain Novice privileges again at a later date.
You have a onc-year period of on-the-air practice
to improve both your code and technical skills
to a point where you can pass the (eneral (or
Conditional) or Technical Class exam. You must
do that within the year or go off the air. So stick
mostly to c.w. operation to bring that code speed
up. Continue your study of thcory and regula-
tions, As soon as you are ready, preferably long
before the end of your Novice term, take a crack
at the exam for the higher-grade license. If you
should fail the first time, you can try again each
thirty days.

Now to the example questions and answers. As
stated, these are not the actual ones in the exami-
nation. However, they adequately cover the field
of knowledge required. If you can answer these
questions satisfactorily and understand the basis
of the answers, you need have no fear of the
written exam. Throughout your study you should
keep in mind that these FCC examination ques-
tions are intended as a sampling of your knowl-
edge in regulatory and technical ficlds. Like every
other amateur, you must be at least generally
familiar with other aspects of the amateur regu-
lations, since they will apply equally to you as a
Novice. Get yourself a copy of the complete
amateur rules; they’re available from the Gov-
ernment Printing Office, Washington, D. C., 15¢
-—or in the License Manual, which has not only
the complete regulations but detailed interpreta-
tions and explanations of them. In the technical
field, you will also need to engage in collateral use
of suitable elementary literature available at your
local library, from the League, or on loan from
an amateur acquaintance.
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(The references in parentheses ai the end of
answers to regulatory quesiions are to appropriate
seciions of the amateur rules or the Communications
Act.)

1. What is the maximum input power per-
mitted to the final stage of the transmitter
in a station licensed to the holder of a Novice
Class license or operated by such an oper-
ator?

The maximum input power permitted a Novice
is ‘75 watts. (§ 12.23)

2. What is the maximum penalty for a vio-
lation of the rules and regulations of the
Federal Communications Commission?

A fine of up to $500 for each day during which
the offense occurs, suspension of operator license,
and revocation of station license. (Act, § 502)

3. On what frequency bands may the
holder of a Novice Class license operate an
amateur radio station?

3700-3750 ke.

26.96-27.23 Mec.

145-147 Me.

(§12.23)

4. On what frequency bands may the
holder of a Novice Class license operate an
amateur radiotelephone station?

145-147 Me. (§ 12.23)

5. What is the log of an amateur station,
and what information is required to be en-
tered therein? How long must it be pre-
served?

The log of an amateur station is the written
record of transmissions. The log must show:

1) the date and time of transmission
2) the signature of each licensed operator
operating thee quipment and the name
of any person not holding a license who
speaks over a radiotelephone trans-
mitter
3) call of the station called
4) the input power to the transmitter
5) the frequency band used
6) the type of emission used
7) the location of the station at the time of
transmission
8) the message traffic handled
Information such as the input power, frequency
band, type of emission, location of station, need
be entered only once provided the conditions are
not changed. Similarly, entry of the date need
not be repeated for other transmissions made on
that date. If the station is mobile, the approxi-
mate geographic location can be indicated in the
log.

The log of an amateur station must be pre-
served for at least one year following the last
date of entry. Similarly, any 'message traffic
handled must be kept on file for at least one year.

(§ 12.136)
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6. What is the term of an amateur Novice
Class license? Under what conditions may
this license be renewed?

The term of an amateur Novice Class license
is one year. (§ 12.29)

It may not be renewed under any conditions.

1§ 12.27(b)}

7. What are the rules and regulations re-
garding the transmission of improper lan-
guage, false signals, or malicious inter-
ference?

The transmission of obscene, indecent or pro-
fane language, or of false or deceptive gignals or
call letters, or of malicious interference is ex-
pressly prohibited and there are heavy penalties
for violation. (§§ 12.157, 12.158, 12.160)

8. What are the rules and regulations re-
garding purity and stability of emissions?

Below 144 megacycles, spurious radiations
must be reduced in accordance with good engi-
neering practice, and must not cause interference
to near-by receivers of good engineering design
not tuned to the transmitter. Voice modulation
of a transmitter must not cause spurious emis-
sions; the maximum modulation percentage is
100. Simultaneous frequency modulation and
amplitude modulation is not permitted. The fre-
quency of the signal transmitted must be as con-
stant as the state of the art permits. (§ 12.133)

9. What method of frequency control is re-
quired to be used in the transmitter of a
station licensed to the holder of a Novice
Class license?

The frequency must be crystal-controlled.
(§ 12.23)

10. What are the rules and regulations re-
garding the measurement of the frequencies
of the emissions of an amateur radio sta-
tion?

Regular measurement of the frequency of the
transmitter is required. This measurement must
be by means independent of the means used to
control the transmitting frequency and must be
of sufficient accuracy to ensure operation within
the frequency band used. (§ 12.135)

11. Who may be permitted to operate the
transmitter of an amateur radio station
licensed to the holder of a Novice Class 1i-
cense?

Any amateur radio operator except of the
Technician Class. (§ 12.28)

12. Under what circumstances may an

amateur radio station be used by a person
who does not hold a valid license?
.~ A person not properly licensed may not operate
an amateur station. However, he may speak over
the microphone of an amateur radiotelephone
station provided a duly-licensed operator ia
present to control the emissions. (§ 12.28)
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13. What is the maximum permissible
percentage of modulation of an amateur
radiotelephone station?

One hundred per cent. (§ 12.133)

14. At what intervals must an amateur
station be identified by the transmission of
its call sign? May any transmission be made
without identification of the station?

An amateur station must identify its call sign
at the beginning and end of each transmission
and at least every ten minutes if a single trans-
mission lasts longer than ten minutes. No trans-
mission by itself may be made without identifica-
tion of the station, except that during a sequence
of transmissions each less than three minutes
long, the call sign needs to be given only once
each ten minutes as well as at the beginning and
end of the work. (§ 12.82)

15. Under what conditions is notice of
portable or mobile operation required to be
given, and to whom in each case?

Notice of intended portable operation, or mo-
hile operation, must be given the FCC Engineer-
in-Charge of the inspection district in which such
portable or mobile operation is contemplated
only when the operation is or is expected to be for
& period longer than 48 hours. (§ 12.91)

16. What are the recognized abbreviations
for: kilocycles, megacycles, Eastern Stand-
ard Time, Greenwich Mean Time, continu-
ous wave, frequency modulation, amplitude
modulation?

kilocycles — ke.

megacycles — Me.

Eastern Standard Time — EST

(ireenwich Mean Time — GMT

continuous wave — c.w.

frequency modulation — f.m.

amplitude modulation — a.m.

17. What is the relationship between a
fundamental frequency and its second har-
monic; its third harmonic, etc.?

The second harmonic is twice the frequency
of the fundamental, the third harmonic is three
times the fundamental frequency, and so on.
A harmonic is always related to its fundamental
frequency by an integral multiplier; i.e., 2, 3, 4,
5, 6, etc.

18. What is the relationship between a
cycle, a kilocycle, and a megacycle?

1 kilocycle =1000 cycles

| megacycle = 1000 kilocycles = 1,000,000 cycles

19. What instrument is used to measure:
electrical potential; electrical current; elec-
trical power; electrical energy?

Electrical potential is measured by & voltmeter.

Electrical current is measured by an ammeter,
milliammeter, or microammeter.

Electrical power is measured by a wattmeter.

Electrical energy is measured by a watt-hour
meter.
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20. What is the purpose of: a modulator;
an amplifier; a rectifier; a filter?

A modulator is used to vary the amplitude, fre-
quency or phase of the radio-frequency output of
a transmitter for the purpose of transmitting
information.

An amplifier is used to increase the amplitude,
or power level, of a signal.

A rectifier is used to change alternating current
into pulsating direct current.

The purpose of a filter is to attenuate unde-
sired frequencies while simultaneously passing,
without appreciable attenuation, a desired band
of frequencies and/or direct current. (Bzamples:
The power-supply ‘‘smoothing filter,” which elim-
inates the alternating-current ripple from the
output of a rectifier but permits direct current
to flow with little or no attenuation; the “low-
pass” filter, which attenuates all frequencies
(such as harmonics in the output of & transmitter)
above a given frequency but passes all lower fre-
quencies.

21. What is meant by: amplification;
modulation; detection; attenuation?
Amplification is the process of increasing the
amplitude, or power level, of a signal.
Modulation is the process of varying the am-
plitude, Irequency or phase of the radio-fre-
quency output of a transmitter. Modulation is
normally employed for the purpose of transmit-
ting information. However, it may also occur in-
advertently, as in the case of “hum’ modulation
of a signal resulting from ripple in the output of
an insufficiently-filtered d.c. power supply.
Detection or demodulation is the process of
extracting the information contained in the
modulation on a radio-frequency signal.
Attenuation is a reduction in amplitude.

22. What is the purpose of: a radio-fre-
quency choke; an audio-frequency choke; a
filter choke?

The purpose of a radio-frequency choke is to
oppose the flow of radio-frequency current while
permitting direct current and audio frequencies
to flow without appreciable opposition.

The purpose of an audio-frequency choke is
to oppose the flow of audio-frequency currents
while permitting direct current to flow.

The purpose of a filter choke is to aid in
smoothing the direct-current output of a rectifier.

23. How is the actual power input to the
tube or tubes supplying energy to the an-
tenna of an amateur transmitter deter-
mined?

The input power is determined by measuring
the direct-current plate voltage and the d.c. plate
current to the tube or tubes in the final stage in
the transmitter. The power input is equal to the
plate voltage multiplied by the plate current in
amperes. (Example: Two tubes in the final stage
of the transmitter take [50 jmilliamperes each, at
a plate voltage of 500|volts. The total plate cur-

(Continued on page 114)
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Amateurs on Active Duty

The following Naval and Marine Corps reserv-
ists are in active military service. Asterisk de-
notes Marine Corps reservist. W@s BBL, CWM
and GVM should be removed from the carlier
lists published in March and April QSTs.
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